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Saucer talk 

Ever since one of our IoAR Directors found 
himself an observer of a UFO back last Jan¬ 
uary and thus the center of considerable offi¬ 
cial pressure to keep quiet about the whole 
thing, I have been reading, asking questions 
and thinking. I find that the more you read 
about the UFO’s the more unquestionable 
becomes their existence. 

One fact about the UFO’s particularly has 
been bothering me. How do they communi¬ 
cate? If they were using radio on any fre¬ 
quency I think it is safe to say that someone 
somewhere would by now have heard it. But 
here we are with no indication whatever of 
any radio communications by the UFO peo¬ 
ple. How about that? Obviously they are 
using some sort of communication system, 
and a fairly sophisticated one too. Do you 
suppose that there is some way of talking at 
a distance without wires other than our 
familiar “wireless”? 

Did someone say telepathy? Well, we do 
know that this works, though we don’t know 
how to use it at will yet ... or at least darned 
few people do. But we do have some people 
that are adept with it, few though they may 
be. And if the UFOers were using telepathy 
of some sort it seems rather likely that some¬ 
one of us would have detected that, even 
though we only have a few such receivers. 
No hint of any telepathy reception. 

Could there be something else? I think so. 
.And we have some strong hints as to what it 
is too, only we don’t know much about the 
whole subject yet. We just barely suspect that 


de 
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there is something and are a long way from 
being able to use it. We are (I suspect) on 
the verge of discovering a whole new field 
for exploration. 

About 125 years ago . . . not very long . . . 
the early experiments with electricity were 
being carried out. Once electricity had been 
identified to some degree electro-magnetism 
turned up, and eventually electro-magnetic 
waves, which we started using some sixty 
years ago or so. 

For some strange reason gravity is a force 
that has attracted little attention. Newton 
gave it some thought, presented us with the 
math which described its action, and things 
have pretty much rested there. Up here in 
New Boston, New Hampshire they’ve been 
encouraging anti-gravity research. Obviously 
a bunch of nuts. We all know that there never 
will be anti-gravity and that no one but a nut 
would bother to spend any time and effort 
trying to achieve the impossible. 

Some years ago I met a chap who claimed 
to have a friend who had electrically gen¬ 
erated a gravity field. Seems this friend had 
tried to demonstrate a working model of this 
to Dr. Millikan, but this august gentleman 
refused to observe the demonstration because 
such a thing was completely impossible. 
Nothing complicated about the gadget . . . 
you can make one yourself. All you have to 
do is put a high voltage on a condenser 
which you have hanging on a string. You 
will note that it swings out in the direction 
of the positive terminal. This is called the 
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Standard Duty Guyad in Haavy Duty Saif Supporting 
Haighti of 37 - 54 - 88 - 105 and Guyad in Haight! of 
and 122 faat 37 - 54 faat (SS) 

71 — 88 faat (guyad) 


ROHN has these 6 IMPORTANT POINTS: 
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neered so you can get exactly the right size and properly 
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is completa. Zinc Galvanized— hot dipped galvanizing a 
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start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

-$1.25 Value 

-ONLY $100 postpaid (special to readers 
of this magazine). Nearest 
source of supply sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P. O. Bax 2000 Peoria, Illinois 

"World's Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower systems." 



Biefeld-Brown effect, after Professor Biefeld 
of Dennison University who discovered it and 
T. T. Brown, a student of his, who has been 
carrying on the experiments since his death. 

As I understand it from the latest reports 
I have read this principle has been used to 
make devices up to three feet in diameter 
which can support their own weight (see 
August 64 Popular Mechanics cover story) 
and further development is coming fast. 

Where does this connect with amateur 
radio? Well, electro-gravities have just barely 
been discovered now, but from the first look 
at the subject it seems quite possible that a 
whole body of developments will come from 
this basic discovery just as so many things 
have come from electro-magnetism. It seems 
quite possible that a communications system 
may be worked out using gravities. It is too 
soon to promise much since no one has yet 
even discovered a detector to convert electro- 
gravities into electrical impulses. 

I remember trying to find out about the 
propagation of a gravity force when I was in 
school. It took quite a while to even get my 
question across because apparently no one in 
the physics department had ever considered 
that before. Their answer was that there was 
no propagation of the gravity force because 
it was always there. Huh? I suspect that 
gravity is propagated instantaneously and is 
not limited by the speed of light as are elec¬ 
tro-magnetic waves, whatever they are. We 
still don’t know what they are, you know. 
We have no real idea of what it is that goes 
to the moon and bounces back when Sam 
gets a head of steam going down there in 
Puerto Rico. Something does, obviously. 

If gravity is propagated instantaneously 
then electro-gravitic communication would be 
fine for interplanetary QSO’s, and possibly 
even intergalactic. We may find tbe new 
“bands” or whatever they are awfully busy 
when we get on there. Imagine if some iso¬ 
lated race, undiscovered on our planet, dis¬ 
covered radio and started tuning twenty 
meters some day. What a start that would 
give them. Of course they wouldn’t be able 
to copy much for a long time . . . they would 
have to decipher our code, figure out side¬ 
band, dope out RTTY, multiplex and all that. 
That would take them quite a while. 

It seems quite likely that whatever this 
communications svstem is, it is being used bv 
the UFO’s. 

May I digress for a moment? I just hap¬ 
pened to think of a little experiment that 
K1CLL tried some time ago. He got to 
(Continued on page 110) 
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John Wonsowicz W9DUT 
John R. Wonsowicz W9JFW 
4227 N. Oriole Ave. 
Norridge, III. 60634 


The Space Monitor 


This receiver is a composite of previous re¬ 
ceivers that I have described. All of the 
goodies have been retained and newer features 
have been added to bring this unit to the 
finest standards of the art. Although the re¬ 
ceiver is designed primarily for two meter 
operation, it also does a good job on the con¬ 
gested twenty meter band with the 2.1 kc 
mechanical filter. The stability is excellent 
due to the rugged construction and local 
oscillator temperature compensation. 

Basically there are two receivers in this 
package. One is a dual conversion aural re¬ 
ceiver tuning from 13.5 to 18.5 me. It has a 
bandpass of either 6 kc or 2.1 kc. The other 
receiver is a visual, or panoramic, receiver. 
It displays the received signal plus a portion 


of the band on a two inch cathode ray tube. 
The two make an excellent combination for 
the HF and VHF bands through the use of 
a two meter converter built in the package. 

The two meter converter is a low noise, 
high sensitivity unit using a gold plated 416B 
in the preamp. Two meter sensitivity is in the 
order of 0.1 pv with a noise figure of 2.8 db. 
The basic receiver achieves the same sensi¬ 
tivity and noise figure. The panadapter pro¬ 
vides a 0.5 pv sensitivity and a band pass of 
300 kc at 3 db points. This response is ob¬ 
tained by overcoupling the first two stages of 
if, as shown in the schematic. 

The if and rf stages employ separate gain 
controls to tame the strong signals and pick 
out the weak ones. By proper adjustment of 



Front panel of the Space 
Monitor. The main tun¬ 
ing knob was turned on a 
lathe and a 2 3 / a " Wal- 
dom dial plate fastened to 
it. The cut-out for the 
translucent dial was made 
by drilling a series of 
holes close together and 
filing out the arc. A fly¬ 
ing cutter was used to 
make the holes for the 
panadapter tube and the 
speaker. Function label¬ 
ing is engraved. 
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these controls, signals of 0.1 nv to 1 volt can 
be handled without overloading. 

The signal strength meter is placed just 
above the panoramic scope tube so that signal 
strength and quality checks of received signals 
can easily be compared. This meter is hand 
calibrated to 60 db over S9 using 50 mv for 
an S9 signal. A zero set on the front panel 
allows the operator to compensate for signal 
to noise adjustments. All pertinent controls 
are located for the greatest ease of adjustment 
and can be identified in the front panel photo¬ 
graph. 

The grill to the right of the main tuning 
dial covers a small speaker that makes the 
receiver independent of all accessories except 
the antenna and power. 

Circuits and construction 

RF section. The rf section is built in a heavy 
cast aluminum box that once held a TN-1/ 
APR-1 rf tuner that covered 40 to 90 me. It 
was stripped and the only parts used were 
the box and gear train. The stability that a 
cast box such as this provides is a necessity 
for receiving SSB signals. The chassis part 
of the box is cut out leaving a % inch ledge 


for mounting an aluminum plate that is used 
for the rf components. To allow room for the 
two meter converter, the tubes, main tuning 
capacitor and if transformer were mounted 
upside down. The box is mounted with a 
angle bracket in the back. The front is held 
on with the gear train plate. The split and 
spring loaded gears are ideal and reduce back¬ 
lash to a minimum. 

Frequency standard. The crystal frequency 
standard in this receiver is basically the same 
as the one described in the October 1962 73. 
However, this one isn’t modulated. Half of a 
6J6 is a 1 me crystal oscillator. The other 
half is a harmonic generator to give good 
markers up through two meters. A 75 pf 
trimmer across the crystal is used to adjust for 
zero beat with WWV. 

Two meter converter. The converter resembles 
the Bantam converter described in the first 
issue of 73 (October 1959.) A 416B preamp 
has been added for better performance. We 
didn’t use a blower or cathode current meter 
since the tube is operated at a reduced voltage 
for maximum tube life. The tube has been 
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The bottom view shows 
the placement of the two 
meter converter over the 
rf chassis cut-out. RG- 
58A/U is used to transfer 
signals to the band switch 
in the upper right corner. 


used for over a year with no decrease in 
performance. The converter with its power 
supply was bench tested as a module before 
securing it in place over the rf section in the 
cast aluminum box. 

Panadapter. A lot of material has been pub¬ 
lished concerning the construction and use of 
panadapters so we won’t repeat it. But after 
using it, we must emphasize that it’s a neces¬ 
sity in all good stations. The circuit is similar 
to previously published ones, but mechanically 
it differs in that it is very compact. The only 
critical components are the reactance tube 
modulator and oscillator tank. We’d suggest 
that you follow the values and layout there 
carefully. The maximum sweep is about 260 


kc and the pips are very sharp. Two signals 
10 kc apart can easily be distinguished. The 
unit is complete with power supplies, so was 
easy to bench test before installation. Only 
vital controls are brought to the front panel. 

Main if chassis. This consists of an aluminum 
plate mounted over a cut out provided for it. 
On this plate is the power supply, audio am¬ 
plifier, product and AM detectors and a 455 
kc if strip. The if amplifiers were mounted 
in the usual in-line manner to avoid regenera¬ 
tion. The ANL and audio gain control leads 
should be shielded. 

Product detector. The product detector for 
SSB and CW reception is energized by a 



This top view from the back shows the ar¬ 
rangement of the panadapter at the right of 
the main rf tuner. The left side of the tuner 
contains the balance of the receiver. 
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Top view of the two 
meter converter showing 
the Minibox construction 
of the converter and pre¬ 
amp. On the left is the 
power supply. The center 
tube is the 6U8 mixer- 
amplifier. Behind it is the 
Minibox holding the 
416B. The right Minibox 
contains the 6U8 oscil a- 
tor. 



switch on the front panel which turns on the 
B+ for the stages. The BFO uses a 455 kc 
crystal. The audio output is in parallel with 
the AM detector to the audio gain control. 

Audio amplifier. The audio amplifier is stand¬ 
ard. It produces about 2M watts of audio out¬ 
put. The built-in speaker is plugged into one 
of the output jacks. 

Main chassis. The main chassis is a 17 x 11 
x 3 inch chassis. Three holes were cut in its 
top for the three subassemblies with a half 
inch strip between the holes. 

Front panel. The front panel is a standard 
19 x 8-'% x /s inch gray crackle finish plate. 
The escutcheon for the dial was cut out of % 
inch aluminum plate and fastened to the panel 
with flat head screws. It is sprayed with black 
crackle finish and clear plastic. The frame on 
either side of the escutcheon is made of 11c 
inch aluminum with the same treatment. The 
dial plate was made by cutting two pieces of 


lie inch plexiglass with a fly cutter and sand¬ 
wiching the hand calibrated dial between 
them. The diameter is about 6 inches. The 
bezel and shield for the CRT were made by 
Milien. The S-meter is a 0-1 ma Simpson 
mounted upside down. The calibrated scale is 
quite easy to make with Datak letters on a 
piece of bristol board. The speaker grill came 
from a portable radio. All control labels are 
engraved for that professional look. 

Results 

Operating a receiver of this type is really 
a pleasure. Signals can be spotted on the 
scope and identified in the various modes and 
signal strengths. The gradicule on the face 
not only helps determine the percentage of 
modulation of the received carrier, but also 
gives the separation between signals. Those 
who construct this receiver will find it very 
worthwhile. 

. . . W9DUT, W9JFW 


Bottom view of the two 
meter converter. In the 
center housing is the 
416B pre amplifier and 
6U8 socket. Injection to 
the mixer is through a 
coaxial line running to 
the oscillator in the Mini¬ 
box on the right. The two 
coil forms in the oscilla¬ 
tor section are the oscil¬ 
lator and tripler coils. The 
compartment on the left 
is the converter power 
supply. 
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Ralph Schmidt WA6TSA 
13701 Saigon Lane 
Santa Ana, Calif. 


Build a modern automatic keyer for under $20 

A Unijunction Keyer for CW 

To be sure, several good and easy to con- space-after-mark) in a very small package (1%" 
struct keyers have appeared in the past. Each x 31s" x 5K"). It contains its own power source, 
has its own particular point of interest. To a 9 volt battery, and has a built in sidetone 
follow suit with another may be with little jus- oscillator. 

tification. However, it is the belief of at least A semiconductor device that is all but uu- 
one person that this keyer is different enough known among amateurs is put to good use in 
to have definite appeal to anyone who prefers this circuit. Called the unijunction, it plays the 
compactness, portability and functional com- central role in its operation and, thereby, de- 
pleteness in one package. serves being discussed first. 

The popularity of past keyers has been tied The circuit of Fig. 1 is an electrical equival- 
up in the designer’s definition of the term ent of the unijunction. RBI is related inversely 
“automatic.” Adjectives, such as fully auto- to the current in the emitter, and will vary, for 
matic, semi-automatic, self-completing, dot- a typical unijunction, from several thousand 
memory, etc., are added to help clarify the de- ohms to just tens of ohms, as the emitter cur- 
sign intent. It is the intent of this article to rent changes from 0 to 50 ma. (For this typical 
describe a low cost keyer that is fully auto- unijunction, RB2 would also be several thou- 
matic, and self-completing (including the sand ohms.) 
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Let us examine the circuit of Fig. 2. While 
the capacitor is charging, the unijunction has 
no effect. When the capacitor voltage reaches 
the threshold, current in the emitter causes 
RBI to decrease and thus, for more current to 
flow. In a very short time, tens of micro¬ 
seconds, the capacitor “dumps” almost all of 
its charge into the low resistance emitter and 
soon will no longer supply enough current to 
the emitter to keep RBI low. The diode be¬ 
comes back-biased and the unijunction reverts 
to its “inactive” state, and the capacitor begins 
charging again. This is the sawtooth circuit 
that is used in the keyer. The G.E. Transistor 
Manual carries the discussion of unijunction 
operation to the next several levels of under¬ 
standing. 

The portion of the circuit consisting of the 
unijunction and the threshhold switch transis¬ 
tor Q2 actually comprise a basic keyer. Q3 is 
merely a relay driver and can be, just as well, 
the keying switch, to connect directly to a 
transmitter, with a properly chosen transistor. 
However, no attempt was made to find and try 
such a transistor since the relay circuit worked 
more than adequately and is much less re¬ 
stricted. 

Fig. 3 has been provided to explain the 
operation of the keyer. The voltage across ca¬ 
pacitor Cl is the most prominent waveform 
shown. 

The self-completing characteristic is at¬ 
tributed to the fact that once the capacitor is 
discharged, (at t. or t.) the key has no effect 
until the voltage rises above the firing point of 
the unijunction (at t> or t«, respectively. This 
way, a mark or “on” condition and a space or 
“off” condition of standard length must be 
completed before any subsequent mark can be 
initiated. 

The photograph shows two different stages 
in the evolution of the keyer. The unit on the 
left originally had the key wired permanently 
to it. The resulting key-keyer combination was 
still not obtrusive (after all, the key was not 
likely to be needed elsewhere.) However, the 

+ V SUPPLY 



Fig. 1. Symbol for the unijunction capacitor and its 
electrical equivalent. 


♦ V SUPPLY 




WAVEFORM SHOWN AT RIGHT 

Fig. 2. Action of the unijunction oscillator. 

desire for a built-in oscillator to monitor the 
output and a few design experiments prompted 
the building of the second unit with the re¬ 
quirement that the key disconnect from either 
unit. The speaker grille is visible along with 
a “speed control” knob. The original unit has 
trim-pot screwdriver adjustments. The meter 
case contains an outboard oscillator for keyer 
number one. 

The finished unit draws less than 3 ma of 
current in standby and less than 10 ma with 
continuous marks (continuous dashes draw 
more than continuous dots.) It does not appear 
economical to use the “bargain” 30 cent bat¬ 
tery that seems to be available most every¬ 
where, even though they will probably last 
several weeks, depending on usage. This may 
be due to the fact that the relay can operate 
erratically if the battery voltage drops very 
much below 9 volts. It is rated to pull in at 
about 7 volts, although it can be mechanically 
adjusted for minimum spring tension. 

In order to evade a perfectly good question, 
the price of building this unit will fall some¬ 
where in the range of 8 to 38 dollars, from one 
who requires only the semi-conductors, the 
relay and case to one who buys all brand new 
sub-miniature components and a printed cir¬ 
cuit kit. The average cost should, however, be 



Fig. 3. Operation of the keyer. 


JANUARY 1966 


13 











Here's a full size layout of the Harris printed cir¬ 
cuit board for the keyer. Note that the circuit has 
been modified slightly to eliminate the extra 1.5 v 
battery. The component side of the board is shown 
reduced below. 



The easiest way to build this keyer is with the pc 
board from the Harris Company. The board is 2-%" 
x 5'' and everything but the speaker and key jack 
fits on it. An ideal case is the inexpensive Bud 3006. 
The board comes with all 65 holes drilled and in¬ 
cluded with each board is a detailed instruction sheet 
and picture of parts layout as well os a list of the 
best parts to use and their source. You can build the 
complete keyer from all new parts with this circuit 
board for SI8.50. The board is $4.50 or you can buy 
if with the transistors already mounted for $8.95. 
Write the Harris Company, 56 E, Main, Torrington, 
Conn. 


+ 9V +9V 



Fig. 4. The Unijunction Keyer for CW. Q2 can be 
relatively high beta (over 50) PNP transistor. Q3 
is any NPN transistor. K1 is a Sigma 1 1F-IOOOG- 
SIL ($1.75). 

somewhat less than the arithmetic average. 
Vague enough?! 

The schematic (Fig. 4) shows, for the oscil¬ 
lator-monitor, the “CW Monitor” described in 
73 on page 44, June ’63 by WA2WFW. As a 
note of caution, however, an extra 1.5 v supply 
is recommended, as shown, since the power 
requirements for the oscillator are high enough 
to drastically load the 9 volt battery if used 
with a divider or zener diode supply to power 
it. 

The values of R2 and R3 shown in the 
schematic are sufficient to provide a speed 
range of approximately 10 to 40 wpm, judged 
to be the most popular range among those who 
count. 

R5, R6 and R7 are used to provide the reso¬ 
lution needed if a standard potentiometer (1 
turn) is used. If a 15 turn, screwdriver adjust, 
trim-pot (Bourns type 3067, lOK-ohms, $1.65) 
is used, R5 and R7 are not needed. 

It is strongly advised that adjustment be ac¬ 
complished through the use of the meter 
method or any scheme that utilizes quantita¬ 
tive measurements and not to do it by ear. The 
difference would be readily apparent if one 
adjusted by ear first and then with a meter. 

The meter method utilizes the fact that a dc 
meter will integrate a rapidly repetitive wave¬ 
form to display the average value. A voltmeter 
is connected, through the relay, to any battery. 
Holding the key in the “dash” position, adjust 
the weight control until the meter reads 3 » of 
the battery voltage, connected through the 
relay contacts. Then holding the key in the 
“dot” position, adjust the dot-dash ratio control 
until the meter reads l A of the battery voltage, 
connected through the relay contacts. Re- 
cheek the first adjustment. This completes the 
procedure. . . . WA6TSA 
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R. F. Van Wickle W6TKA 
643 Aurora Avenue 
Santa Barbara, Calif. 


Two-Element Twenty-Meter 
Vertical Array 


Here’s a twenty-meter antenna that should, 
in theory, radiate a horizontal pattern similar to 
that shown in Fig. 1. The pattern is, of course, 
subject to being affected by nearby metallic 
objects, but from my own crude checks with 


Fierr? r.3 •tcknt *w» in db over dipole 



Fig. 1. Gain pattern of ground plane vertical an¬ 
tenna with reflector spaced 0.2 wavelength from 
the radiator. 


a non-calibrated field intensity meter, and in 
QSO’s, the actual pattern seems to approxi¬ 
mate the theoretical. The vertical angle of 
radiation is quite low. 

An array of this type has a forward gain 
of approximately three db, and a front-to-back 
ratio of 15 db. I chose this particular antenna 
after concluding that a full-sized twenty-meter 
beam would dwarf my house and make it 
appear as though a large bird were hovering 
over it. And the asthetic aspects of a quad 
were something less than thrilling to my wife. 

Since I had used a ground plane for a few 
months with fair luck on twenty meter RTTY, 
adding a reflector to the ground plane seemed 
to be a natural step. Of course, an obvious 
limitation to this type of array is that it is non- 
rotatable and you have to decide, before put¬ 
ting it up, in which direction to point it. My 
array, according to my Woolworth compass, is 
pointed across the center of the United States. 

A schematic of the antenna array is shown 
in Fig. 2. 

The VSWR of the ground plane alone, fed 
with RG-8/U 52-ohm coaxial cable, was about 
1.2:1 and went up to over 1.5:1 with the addi¬ 
tion of the reflector. The VSWR was lowered 
to 1:1, as shown in Fig. 3, by the addition 
of a gamma-match feed arrangement and by 
using eight drooping radials for the ground 
plane. Four of the radials, for which 
copper wire was used, are slightly longer than 
a quarter wavelength at 14.1 me and four are 
slightly shorter. 
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se 6f the ground plane radiator showing gamma 
itch arrangement. 


One of the radials is attached to the bottom 
the reflector element. Spacing of the radia- 
• (ground plane) and reflector is 12 feet, or 
out 0.2 wavelength. The radiator is 16 ft 6 
long and the reflector is 17 ft 9 in long. 
Matching is accomplished by tapping the 
mma match up approximately two feet from 
j bottom of the ground plane, and then mak- 
r careful adjustments up or down in incre- 
;nts of an inch or so, until minimum re¬ 
eled power is indicated. Pruning the radials, 
d adjusting their droop, then follows. This 
jeedure should enable you to obtain a 
i\VR as shown in Fig. 1. 

Both the radiator and reflector are made 
aluminum tubing. The sections of the alumi¬ 
na tubing are connected by forcing a length 
dowel into one section, securing with a 
ew, and then forcing the other section over 
3 length of dowel extending from the first 
;tion. The sections are connected electrically 
drilling through the aluminum and dowel. 



Fig. 2. Schematic of the a ntenna array. 

on both sides of the joint, attaching screws, 
solder lugs and nuts, and soldering short pieces 
of #12 wire between the sections. 

The top few inches of both the ground plane 
and reflector are made of M-inch soft aluminum 
tubing, so that if pruning of the elements is 
necessary to an exact frequency it can be 
easily accomplished. A short length of dowel 
is forced into each of the tops of the elements 
(in the large diameter tubing) to prevent them 
from filling with water. 

The radiator and reflector are guyed using 
egg insulators and plastic clothes line. A piece 
of phenolic rod of the same diameter as the 
inside diameter of the tubing is used as the 
base insulator of the radiator. The reflector is 
supported by a length of dowel, which is ade¬ 
quate insulation for this element, as the radials 
are merely laid on the roof and since the re¬ 
flector is attached to one of the radials, an in¬ 
sulator at the base of the reflector would serve 
no useful purpose. 

. . . VV6IKA 



140 14.05 14.1 14.15 14.2 1425 14.3 14.35 


FREQUENCY 

Fig. 3. VSWR vs frequency, ground plane with re¬ 
flector. 
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They Said It 
Couldn’t 
Be Done 


Joan Vogt WA2YTK 
1 82 Belmont Road 
Rochester, New York 14612 


Illustrations by Wayne Pierce K3SUK 


“What? A female build a rig?” “You’re nuts!” 
These were the comments I used to hear 
when I announced my plans. After months of 
constant ribbing about the subject, I decided 
to do something about it. Just where do you 
start, presuming you have never so much as 
tightened a screw on a chassis? 

After building up my confidence, I set 
out to receive the aid of my husband to be, 
a die-hard home-brewer. Ilis comments all 
amounted to: Sure I’ll help you, provided you 
do all the work! 

The beginning started with the help of his 
library of ham reference books. After boning 
up on various subjects, I was ready to be ac¬ 
quainted with the common everyday ham 
tools. I was shown how to use these once— 
then I was on my own. I soon learned that 
a valuable part of any hamshack is the junk- 
box. Using a small breadboard of perforated 
aluminum and various otherwise useless com¬ 
ponents, I learned the art of soldering, fasten¬ 
ing screws, working with wires, and drilling 
holes. (IIow I hated to use that electric drill!) 
Once I had acquired the use of the equip¬ 
ment, I had to decide just what I would build. 
I didn’t want anything too complicated; yet 
it had to be an accomplishment for me—some¬ 
thing to be proud of. After studying several 
schematics I came up with the idea of build¬ 
ing a low power six meter cw rig. It would be 
easier than building an AM rig, and yet it 
would be challenging. 

Back to his junkbox I went to collect some 
of my parts; the others I managed, somehow, 
to get from other friends. After weeks of col¬ 
lecting my parts, and tools, I soon had a blank 
look on my face. (How should I begin?) With 
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some advice from the OM-to-be, we planned 
how I would arrange the parts. No one would 
ever believe that it might have taken me a 
half hour to figure out where to make a con¬ 
nection. Weeks, months, and seasons went by 
before the “VHF Special” was completed. The 
surprising part was that after I finished it, it 
tested out to work the first time. I was on the 
air! But more important, I had done it myself. 
You can too, why not try it. 

Before you change your mind and start 
thinking up excuses to tell yourself, hear me 
out! Let us assume that you are a new “green” 
ham. You just passed your test, have your li¬ 
cense framed in full view and are anxious to 
get on the air. You say to yourself “sure it’s 
easv if you’ve got someone to help you design 
a rig and furnish parts, but what about me?” 
My reply would be to equip your hamshack 
with useful inexpensive reference material 
such as the magazine you are now reading. 
By reading various types of articles, you will 
be able to pick up many helpful hints and 
ideas to use. Handbooks, magazines, and 
pamphlets all contain descriptions of easy to 
build equipment. 

Join your local radio club. Discuss your 
ideas with other hams. Ham’s are very friend¬ 
ly people. You will probably meet someone in 
your own situation or someone who might be 
eager to help you. 

There are some basic necessities which you 
will need for constructing your project. Take 
some of that “green stuff” out of your pocket 
and invest in a good set of tools. Screw driv¬ 
ers, long-nose pliers, diagonal cutters, a drill, 
a soldering iron, solder and an assortment of 
basic hardware are all essentia] for building. 
Anyone will tell you that inexpenive tools 
never last and are no bargain, so don’t be 
afraid to spend a little extra to get quality 
tools. 

Review your reference material and decide 
what vou want to build. It might be a rig that 
has already been built or one you design, 
using parts of various schematics. Don’t quit 
even if you think you just can’t go on any 
further. The worst that can happen is that 
you’ll swallow your pride and have to ask your 
fellow hams a question. No doubt, they’ll only 
tel] you once—so pay attention. 

Make up your mind that you will succeed, 
and stick with it until you get it working. 
Don’t be afraid to learn from your mistakes. 
Remember, the only difference between a 
successful builder and a failure is that the suc¬ 
cessful builder didn’t quit when he came up 
against a problem. You, too, can be a success¬ 
ful builder! 

. . . WA2YTK 


You earn your FCC 
First Class License 



or your money back! 

THERE'S A WORLD OF OPPORTUNITY 
FOR THE MAN WITH AN FCC LICENSE 

All it takes is a few spare hours a week and NRI’s FCC License 
Course to open the way to increased opportunities in Commu¬ 
nications. With an FCC License, you’re ready to operate, serv¬ 
ice and install transmitting equipment used in aviation, broad¬ 
casting, marine, mobile and Citizens-Band communications. 

What does it take? Men with absolutely no training or experi¬ 
ence in Electronics complete the course in 10 months. A Tech¬ 
nician or man with some background can easily cut that time 
in half. And because NRI has a greater enrollment than any 
other school of its type, training costs you less than compara¬ 
ble courses offered by other schools. Further, YOU MUST PASS 
your FCC exams or NRI refunds your tuition in full. 

Get full details today about NRI FCC License Course plus 9 
other home-study instruction plans offered by NRI, oldest and 
largest school of its kind. Mail coupon for free catalog. There’s 
no obligation. No salesman will call. NATIONAL RADIO 
INSTITUTE, Washington, D.C. 

MAIL NOW for FREE CATALOG 
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Washington, D. C. 20016 025-016 
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and other NRI courses, aschecked below. (No salesman will call.) 
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□ Mobile Communications Q Math for Electronics 
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Simplified RF Impedance and 
Power Measurements 


Jim Fisk WA6BS 


Of all the measurements that are made, the 
accurate determination of radio-frequency 
power and impedance present the most diffi¬ 
culty, particularly at frequencies above 100 
me. Many methods have been developed over 
the years for highly exact power and imped¬ 
ance measurements, but the majority of these 
techniques require accurately calibrated pre¬ 
cision instruments. One method that has ap¬ 
parently been overlooked by most writers is 
the simple procedure presented here. 


lib Loss 
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iwtlo 

£8 Loss 
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0 
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5.0 
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2.0 

.631 

4.5 
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2.1 
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4.6 

.347 

9.0 

.129 

2.2 

.603 

4.7 
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.112 

2.3 

.589 

4.o 

.331 

10.0 

.100 

2.4 

.576 

4.9 

.324 

20.0 

.010 


Table 1. DB loss versus power ratio. 


Although many radio handbooks advocai 
the use of an RF ammeter and the i 2 R fo 
mula to determine power into an antenna, th 
method is usually not very satisfactory. If tl 
standing wave ratio is greater than unity, tl 
current is a function of ammeter location alor 
the transmission line and the application < 
1 2 R simply aggravates the error. The use < 
an RF voltmeter and the E-’/R equation pri 
sents the same problem. 

Most commercial power measuring instil 
ments use calorimetric techniques, whei 
power is determined by measurements of ten 
perature, mass and time. Other instrumen 
use balanced resistance bridges, direction; 
couplers and current across a calibrated loa< 
The convenience of direct measurements cos 
money however and instrumentation of th 
type is prohibitively expensive. 

The accurate measurement of RF impec 
anee presents many of the same vagaries ti 
power measurements. Commercial impedanc 
bridges are available that will measure con 
plex impedance directly, but again, are quit 
exp: nsive. 

It has been previously noted that wlr. 
power is supplied to a load that is not matehe 
to the transmission line, the current and vol 
age distribution along the line must be know 
to accurately determine power. Tin's voltag 
distribution may be determined if the stanc 
ing wave ratio and the voltage at some ac 
cessible point along the line is known. Hov\ 
ever, the application of this procedure n 
quires the use of a slotted line. At microwa 
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Fig. 1. Setup for measuring transmitter 
power. 

frequencies the slotted line lends itself to both 
power and impedance measurements, but the 
associated arithmetic is nearly insurmountable. 
Furthermore, the slotted line becomes quite 
a massive structure at frequencies below 
500 me. 

A fixed frequency adaptation of the slotted 
line technique which requires no sophisticated 
instrumentation was developed a number of 
years ago® but apparently it is not widely 
known. This technique, which uses three RF 
voltmeters spaced one-eighth wavelength 
apart along the transmission line, is adaptable 
to any of the amateur bands up to 1296 me. 
In this method three coaxial tee connectors are 
installed one-eighth of a wavelength apart as 
shown in Fig. 1. The necessary one-eighth 
wavelength dimensions for the various ama¬ 
teur bands between 10 meters and 1296 me 
using RG-8/AU type coaxial cable is listed in 
Table I. The length of transmission line from 
the last tee connector to the antenna may be 
any length that is suitable for your particular 
installation. 



Fig. 2. RF power, SWR and impedance chart. 


ATTENUATION (DB/IOO FT} 



Fig. 3. Line loss versus frequency in coax 
cable. 

Using a volt-ohmmeter or a VTVM with a 
suitable RF probe, the voltage is measured at 
each of the tee connectors. The voltmeter may 
be calibrated satisfactorily at 60 cycles be¬ 
cause any errors due to frequency will cancel 
out in the process of calculation. Each of the 
measured voltages is indicated by El, E2 or 
E3 according to the measurement point indi¬ 
cated in Fig. 1. The ratio of E2 and E3 to El 
is then used in conjunction with the chart in 
Fig. 2 to determine complex impedance, SWR 
and RF power. 

The use of these ratios is best illustrated by 
a typical example. Assume that at 50 me the 
following voltages are measured: El = 30 
volts; E2 = 36 volts; and E3 = 24 volts. Us¬ 
ing these voltages, compute the ratios between 
El and E3, and El and E2 as follows: 


E3 

El 


_ 24_ 
-30“ 0 8 


E2 _ 36 _ 
El - 30 _ 


These ratios determine which circles are to be 
used on the chart; in this case the E3/E1 = 
0.8 curve intersects the E2/E1 = 1.2 curve at 
the point indicated on the chart by the small 
star. The impedance at connector E3 may be 
read directly from the chart as indicated by 
the intersection of the two curves. In this case 
the impedance is 27 ohms resistive and 31 
ohms reactive (inductive) at connector E3. 
This corresponds to an SWR of approximately 
2.75 to 1 as indicated on the chart. 

* An adaptation of the three voltmeter method for measuring 
power and voltage at high frequencies, Research Labs., Elect, 
and Musical Industries, Ltd. (1941). 
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Fig. 4. Antenna matching. 

The RF power in the transmission line at 
connector E3 may be calculated by the fol¬ 
lowing relation: 

RF Power = Watts 

R J -F X- 

From the previous example at 50 me, the RF 
power may be calculated by 

942 v 97 

RF Power = 2 72 ^ 3 X 2 = 9 - 2 Watts 

It must be remembered that this is the power 
at that particular point on the line. The ac¬ 
tual power arriving at the antenna will be 
somewhat less than this depending upon the 
SWR and line loss at the operating frequency. 

The line loss versus frequency of various 
common coaxial cables is illustrated in Fig. 3. 
At 50 me, assuming RG- 8 /U cable, the loss is 
1.4 db per 100 feet. From Table I, 1.4 db cor¬ 
responds to a power ratio of 0.725. In other 
words, if 100 feet of RG- 8 /U is used in our 
example, 0.725 X 9.2 watts or about 6.7 watts 
will reach the antenna. 

The standing wave ratio found using this 
approach is the ratio at connector E3 and must 
be slightly adjusted to determine the actual 
SWR at the antenna. This is because the at¬ 
tenuation of the transmission line will make 
the SWR appear better than it actually is. The 


procedure for plugging in the necessary cor¬ 
rection factors has been covered in a previous 
issue of “73 ”.° 0 

In addition to determining SWR, imped¬ 
ance and power at the transmitter end of the 
line, this method is also applicable for tuning 
antennas. In this case it has several definite 
advantages over SWR bridge or antennascope 
type measurements. This is because this meth¬ 
od immediately indicates whether an antenna 
is inductively or capacitively reactive. The 
other methods show that the antenna is reac¬ 
tive, but not what kind or how much! When 
tuning a gamma match the advantages become 
quite apparent; any inductive or capacitive re¬ 
actance of the antenna may be immediately 
tuned out and a good match obtained. Since 
an exact match is indicated when the voltages 
at each of the three tee connectors is the same, 
the setup shown in Fig. 4 is more oriented to¬ 
ward antenna matching than that illustrated 
in Fig. 1. Antenna matching may be accom¬ 
plished faster if three voltmeters are used, but 
it is not absolutely necessary. 

One other advantage of this system is that 
the tee connectors may be left in the line at all 
times with no noticeable degradation to the 
radiated signal. There will be slight losses on 
432 me and up, but usually they will be negli¬ 
gible. 

This method has been checked against com¬ 
mercial power and impedance measuring 
equipment and found to be very accurate. The 
only source of inaccuracy appears to be in the 
length of the eighth-wavelength lines; these 
must be precisely the right length at the op¬ 
erating frequency or rather large errors will 
be evident. However, considering the overall 
simplicity of this approach, this criticality in 
line length is reallv quite minor. 

. . . WA 6 BSO 

•• That Elusive SWR, WA6BSO, “73”, December, 1964. 


PARAMETRIC 

AMPLIFIERS 

1 jO*3 1 

"ill In* 

Jim Fisk WA6BS0 


A New Book Published by 73 

This book, the first on parametric amplifiers for the 
ham, is written for the average amateur and explains in 
simple language how they work, how to build your own 
for the various UHF bands, and how to tune them up. 
Parametrics have helped UHF move into the space age, 
but don't forget that the first working parametric am¬ 
plifier was built by W1FZJ and worked on six meters. 

Order this book direct, $2.00 postpaid, or from your local 
parts distributor. 


73 Magazine Peterborough, N. H. 
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Lorry Levy WA2INM/1 
Marlboro, Vermont 

Get ready now for that 
Springtime mountain-topping! 


A Six Meter Solid State 
Peanut Whistle 


I’ve always wanted to own a walkie-talkie. 
You know, one of those little black box type 
gadgets with a whip antenna sticking out 
on the top, complete with ham frantically 
trying to climb on top of anything around to 
get height, while working a group of local 
stations. They can be found at most trans¬ 
mitter hunts. I’ve always felt that they have 
had an unfair advantage at hunts. This is 
usually at the time when I have reached the 
general area of the hidden transmitter, along 
with several others, and one of the hams, 
carrying one of those black boxes, starts search¬ 
ing all the good hiding places while I either 
have to stay in the car or miss out on what 
is going on while looking. Bah! 

I decided to build one so that I too could 
get in on the fun. Tubes were out, after a 
quick look at the prices of batteries. Transistors 
are cheap, draw little current from cheap low 
voltage batteries, and are vastly more reliable. 
The receiver had to be a superhet to get the 
desired selectivity. The transmitter didn’t need 



Fig. 1. Block diagram of the 6 meter transceiver. 


much power, so that a simple transistor over¬ 
tone oscillator, driving a class C final, was 
enough. The power output is about 300 mw. 
The modulator uses three transistors and has 
more than enough gain to use a crystal or 
ceramic mike. 

The receiver is a double conversion super¬ 
het, with the first conversion crystal controlled, 
and using one of tlio.se Japanese six transistor 
portable radios for the second if and tunable 
oscillator. The use of the radio saves consid¬ 
erable time and money in the construction of 
a receiver. They have fairly good selectivity 
and sensitivity, an audio section, tunable os¬ 
cillator, and some of them even have a tuned 
rf stage. The price of the parts to build one 
of them is considerably more than the cost of 
the assembled radio. They can be purchased 
new for about five dollars for a six transistor 
radio. This is just slightly more than the cost 
of the transistors needed to build one. Some¬ 
times it is possible to pick up one with a 
damaged case for less money. 

The converter uses three transistors. It has 
a tuned rf stage, an oscillator, and a mixer. 
The sensitivity of the overall receiver is better 
than one microvolt for a usable s/n ratio. The 
selectivity is about 10 kc at the 6 db points. 
While this is not the spectacular mechanical 
filter type selectivity that some people would 
like, it is quite a bit better than any super¬ 
regen, and about as sharp as practical in a 
hand carried rig with a 1:1 tuning ratio. The 
tuning is sharp, but not so sharp that a station 
can’t be tuned in with ease, provided that a 
fairly large diameter tuning knob is used. 
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The entire transceiver is powered by a sin¬ 
gle 9 volt battery, Eveready #2356 or equiva¬ 
lent. If space permits, six D cells will work. 
If you go hilltopping much, or are in an area 
where special purpose batteries are hard to 
come by, it may be better to use the flashlight 
batteries. At least you can get replacements 
easily. The Eveready #2356 or the flashlight 
batteries will work the receiver for several 
hundred hours if the transmissions are of a 
reasonable duration. 

The rig can be built into a medium sized 
Minibox or any case that is handy. The one 
that I built was put into a case from one of 
the surplus “Gold Plated Specials” that have 
been available for several years at a reasonable 
price. There is enough spare room in the 
case for batteries, the rig and a recharger, if 
rechargable types are used. 

Construction details 

The easiest method of wiring, in general, is 
through the use of perforated boards with 
push-in terminals. Lafayette Radio sells boards 
made by Vector for reasonable prices, as well 
as the push-in terminals. A board 17" x 1! K«" 
can be cut up to make all of the necessary 
boards for the transceiver and still have 
enough left over for several other projects. 
The board is cheap ($1.25). 

The converter (Fig. 2) can be made on a 
board less than 3"x4", if care is paid to layout. 
The layout is non-critical with the exception 
that the oscillator should be kept away from 
the rf stage to reduce the possibility of spuri¬ 
ous responses and images. By wiring both 
sides of the board, much space can be saved. 
The coils should be on the side of the board 
away from the chassis to avoid detuning when 
placed in the case. If space is at a premium, 
the miniature )*" coil forms can be used but 
the number of turns will have to be raised to 
about nine or ten and taps adjusted in the 
same ratio. 

The transistors may be soldered in to the 
circuit if care is used not to overheat the 
transistor. A pair of long-nose pliers make an 
excellent heat sink. Tin the lead with a drop 
of solder, leave a small blob of solder on the 
junction to be soldered, and quickly melt the 
two blobs of solder together with a soldering 
gun or iron. This is the best method of solder¬ 
ing transistors, and is preferred to the conven¬ 
tional method of heating the entire joint to 
the melting point of solder and then applying 
solder, as the transistor is much cooler. I have 
soldered hundreds of semiconductor devices 
in this way without damage. If care is taken 



Fig. 2. Schematic of the 6 meter converter. Coils 
are on 3 /a” slug tuned forms. 

to melt the solder, and if low melting solder 
(60/40 or 63/37) is used, it results in a good 
joint. Caution must be used not to make a 
cold-solder joint which can cause intermittents 
and related problems. More caution must be 
used not to melt the transistor as well as the 
solder. With a little practice (Use a ’i" resistor 
and practice making a few joints. You should 
be able to hold the lead away from the 
joint without burning your finger. Best method 
for testing heat transfer to semiconductor de¬ 
vice. A slightly warm finger can be cheaper 
than a ruined vhf transistor) you should be 
able to quickly solder transistors into the cir¬ 
cuit without making a cold joint or overheating 
anything. Soldering is preferred to sockets in 
portable devices that may be subjected to a 
few jolts. They don’t fall out of their sockets 
or cause intermittents due to poor contact if 
they are soldered. 

The xtal used is a 49.4 me third overtone 
type, available from any of the crystal com¬ 
panies. 

There are many good transistors that will 
work in the converter. The Philco types are 
excellent, but a little expensive. I have found 
a good source of inexpensive transistors that 
work almost as well. The Sprague RT-82, 
which sells for about 60c, seems to work as 
well as the more expensive types. It is an ex¬ 
cellent general purpose vhf transistor and has 
countless uses in converters, transmitters, and 
If amplifiers. See also the list in Nov. 73, page 
34. Transistors Unlimited, 462 Jericho Turn¬ 
pike, Mineola, New York, is an excellent source 
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o£ new transistors, diodes, tantilum and elec¬ 
trolytic condensers, transformers, rf chokes, 
and many other parts at unbeatable prices. 
All of their merchandise is top quality and 
the prices are CHEAP! In a comparison check, 
six RT82’s, chosen at random, were compared 
with a Philco 2N1742 as the rf amplifier in 
the converter. All of them worked as well, 
and there was no apparent difference in nf. 
Any weak station that could be copied with 
the 2N1742 could be copied equally as well 
with the RT82. A great deal for 60V. In the 
final design, three RT82’s were used in the 
converter. The other types mentioned were 
tried, most of them worked just as well, none 
worked better, all cost more. Design was 
based on the PxC equation, the transistors with 
the highest P (performance) with the lowest 
C (cost) were used, in keeping with the tra¬ 
ditional ham design for the last fifty years. 

Point Y (output, is connected to the BC re¬ 
ceiver at the hot end of the variable condenser 
tuning the antenna coil. This seems to work 
the best of any place tried. 

The transmitter (Fig. 3) uses a RT82 as the 
oscillator, driving a 2N1143 as the final. The 
crystals used are third overtone type. There 
are no special layout problems. Just keep the 
output away from the oscillator and there 
should be no problems. 

The modulator can be built on the same 
board as the final. The general purpose audio 
transistors arc the microphone preamp driving 
an audio output type transistor found in most 
portable radios. A 2N188A or GE-2 will work 
fine. The final is collector modulated through 
an autotransformer. I used a driver transformer 
with a 2000 ohm CT winding, applying the 
battery voltage to the center tap, and connect¬ 
ing the collector of the output transistor to one 



end of the winding and the collector of the 
modulator transistor to the other end. I did not 
have to modulate the driver, as I have read 
somewhere is necessary, to get good, clean 
modulation, sounding pretty close to 100%. 

I don’t know if the impedances are perfect, 
but, as long as it works ok, who cares?? (I can 
just visualize some Electronics Engineer read¬ 
ing that last statement, calculating the neces¬ 
sary impedances, and start tearing his hair out 
when he sees the mismatch. At any rate, it 
works fine). 

The completed boards are mounted into the 
case with machine screw type standoffs, three 
or four being all that is necessary to mount 
each board. The transistor radio should be of 
the type that has the tuning condenser coming 
out to the front panel with a directly driven 
shaft. Ones with dial cords are a problem to 
mount. The radio is removed from the case 
and the knobs are removed. The speaker leads 
should be removed from the speaker that is 
left in the case. The leads should then be re¬ 
moved and replaced with longer leads from 
the pc board to the new speaker. A 4" speaker 
works better than the ones that are usually- 
supplied with the radios. It is preferable that 
the radio used have a positive ground (it 
should also be the type that uses a 9v battery 
for power) as it simplifies construction. The 
majority of the Japanese 6 transistor portables 
are 9v positive ground, but it should be 
checked anyway. If the radio is of the type 
that uses a volume control mounted on the 
back of the pc board, meant to be used with 
a knob that protrudes from the side of the 
radio, remove the control from the board, 
jump the switch connections, bring out three 
leads and replace it with one of the dime sized 
controls that mounts on the panel of the trans¬ 
ceiver. A 10K type with a switch should work 
for most radios, and the switch can be used 
for the power switch for the rig. A shaft ex¬ 
tension is brought out to the front panel (a 
long screw, of the same thread used to mount 
the control knob on the front panel of the case 
with two or three of the machine screw stand¬ 
offs. The speaker is then connected to the 
leads connected previously. The power and 
ground connections are connected to the pro¬ 
per terminals on the tr switch. Be careful to 
observe polarities. The output of the converter 
is now connected to the “ant” connection of 
the variable condenser. The other units can be 
interconnected, the battery mounted and 
wired, antenna connections made to the tr 
switch, etc. A DPDT switch works fine as a 
tr switch. This should complete the construc¬ 
tion of the transceiver. 
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Tuning, final adjustments, etc. 

Apply power to the converter and the be 
radio. Tune the oscillator slug (L3) until the 
stage is oscillating (an increase in noise should 
be heard in the speaker). Connect an antenna 
or signal generator and tune LI and L2 for 
maximum sensitivity. By tuning the antenna 
coil slightly higher in frequency than the 
mixer coil, it should be possible to get fairly 
good bandwidth from the converter. Peak the 
antenna trimmer in the be radio for maximum 
signal near the center of the desired segment 
of the band. Take a small screwdriver and 
CAREFULLY tune the if transformers for 
maximum signal. On some radios, slight re¬ 
generation may be noticed when all of the if 
transformers are tuned to the same frequency. 
If it is severe enough to cause a hetrodyne on 
all received signals, detune the transformers 
slightly. A slight amount of regeneration may 
be helpful in improving the sensitivity. With 
slight regeneration, the sensitivity may be as 
much as twice what it was when the if was 
stable, without affecting the useful nf of the 
receiver. This will require some experimenta¬ 
tion to find the optimum amount. A weak sig¬ 
nal will usually quiet the hiss. 

Tune the oscillator coil of the transmitter 
(L4) until the stage is oscillating. Make sure 
that a dummy load is connected to the antenna 
(a 47 ohm resistor will do); then tune the final 
for maximum rf. Watching the S meter of a 
monitor receiver will tell you if the oscillator 
is working and when things are tuned for max¬ 
imum. Turn the modulation control at mini¬ 
mum and connect the microphone. Slowly ad¬ 
vance the control until modulation seems to 
be around 90%. The modulator has more than 
enough gain for a crystal mike, and the modu¬ 
lation control is necessary. Be careful about 
overmodulation as the final transistor can be 
damaged by high audio peaks. With the values 
given, there should be an adequate safety 
factor at 100% modulation. If the oscillation 
quits when the final is loaded or modulated, 
take a turn off of the secondary of L4 to re¬ 
duce the coupling. This should complete the 
tune-up of the xevr. Connect an antenna and 
repeak LI and L5. 

For portable use, a whip antenna such as 
the Lafayette 99 G 3017 will work fine. I have 
used the rig with this whip and a beam and 
the results have been fantastic. With the whip 
antenna, stations as much as 100 miles away 
have been copied Q5. With the beam, it seems 
to receive as well as my Clegg 99’er. The 
transmitter is good for working local stations 
and it is much fun to see how far you can 



The transceiver as built in the Gold Plated Test 
Oscillator cabinet. Using a neater cabinet is per¬ 
missible. 


work with a few milliwatts. It is amazing 
what can be done with such low power. It is 
also nice to know that you have a complete 
working transceiver that is all solid state. 

With much careful searching of the junk 
box, the rig can be built for under $20 and for 
that price, it is hard to find anything that will 
work better or you can have more fun with. 
For those who are lazy, you can use one of 
the little printed circuit converters sold by 
Vanguard Electronics and save yourself the 
trouble of building the converter, although it 
costs somewdiat more. I tried substituting the 
converter section with one that I borrowed 
with satisfactory results, although the one that 
I tried w as one of their older models that I 
hear they have since improved. Replacing the 
2N2190’s with RT82’s resulted in a consider¬ 
able improvement in performance. There was 
no problem experienced with be feedthrough 
with either converter. Warm up your soldering 
iron and GOOD LUCK! 

. . . WA2INM 
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E. M. Wagner G3B1D 
5, Ferncroft Ave. 
London, NW3, England 



In the Gorges of Dades. Left to right, CN8BS, Mrs. 
Peycelon cooking the picnic, CN8BC and Mr. Pey- 
celon. 


A Visit to the CN8’s 


There are many reasons for visiting CN8 
land in winter. Firstly, of course, it is nice to 
escape from a European winter. Secondly, 
CN8 is a delightful place to spend a holiday. 
That is, of course, if your idea of a holiday 
is to see something which is really different 
from your usual home surroundings. Different 
people, different food, different architecture, 
different scenery, different climate but, above 
all, a different civilization and a different way 
of life. 

If you want to take your own way of life 
with you, live as you do at home, eat your 
usual food, drink your usual drinks, and mix 
with the same sort of people you meet at 
home, then, of course, you had better stay at 
home. 

Above all if you are the type of person 
who is a salesman at heart and longs to sell 
your way of life to people with a different 
way of life, then you had certainly better stay 
at home. 


But if you travel to try and see and under¬ 
stand the way other people live, then your 
second or third visit to Morocco will be most 
enjoyable. Why not the first? Well—the first 
will also be enjoyable, but it is only a sample, 
skimming the surface. Everything will be so 
exciting, so strange, so unusual that you won't 
be able to get further than the surface. On 
your first visit you won’t be able to meet many 
of the local people. That comes later. 

When you have tasted the sample, you will 
come back for more, and after having digested 
the sample you will be in a better position to 
appreciate the country on your second or third 
visit. 

This was my fifth visit and the full flavour 
was beginning to come out, as we no longer 
needed to see the obvious “sights,” the tourist 
sights. 

Now if you are fortunate enough to be a 
radio amateur, you have an enormous advan¬ 
tage over others who visit these countries. You 
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ve ready made introductions to a lot of 
ople—people you have talked to on the air; 
rhaps, even if this is your third visit, people 
10 you have met in previous years. 

So it was with me this time—my fifth visit 
th a number of interesting people whom I 
d met on previous visits and who were no 
iger strangers—people who introduced me to 
eir friends and so on. 

This time we had a somewhat more com- 
icated plan because my niece, a school 
icher, who accompanied me had only fairly 
ort holidays. So we decided to go down 
r South at once into the Anti-Atlas Moun- 
ins (my niece had already visited the North 
several occasions) and return to Casa- 
rnca to put her on an aeroplane for home 
rle other friends wrom Paris arrived the 
me day to continue the trip. 

So we struck South at once and although 
e boat had reached Tangier at midday we 
snt on to Rabat for the night. Owing to the 
cellent roads, this is quite easv although on 
is occasion owing to unusually heavy rain 
me parts were flooded and necessitated a 
•tour. 

At Rabat our radio fronds already began to 
?lcome us. CN8MT, Hamid Talby and the 
cond operator, Pierre Bois'onier, welcomed 
. Pierre took us to Hamid's home where we 
ere received in a beautiful Moroccan room 
id had the Moroccan “aperitif” of mint tea 
ith his charming Moroccan wife, who served 
manv variet’es of sweetmeats. Hamid, as well 
being a radio amateur with one station on 
VI and another on SSB, is a violinist and had 
leave us early that evening to play at a cou¬ 
rt. We went out to a typical Moroccan d ; n- 
•r in which the main dish was a Tonne of 
utton with almonds and raisins. We were 
;11 and truly away from home already. 

As we wanted to spend more time in the 
tilth we left Rabat but knowing we would 
turn. 

Next dav a rapid run South to Assaouiro 
•x-Mogador ) where CN8BS had come spe- 
dly from Marrakech to welcome us. 

So on South past Agadir—scone of the 
rrible earthquake of a few years ago—and 
uo the Valiev of the Souss which lies South 
the Mich Atlas Mountains, and is a won- 
•rfullv rich agricultural country with oranges, 
nons, grapefruit, bananas, olives and many 
er crops. 

About 60 miles from the sea tucked in 
tilth of the Atlas Mountains lies Taroudant. 
a amazing sight! An old Arab walled city 
ng much as it has done for hundreds of 
tars. 


Our hotel was inside the walls—an old 
palace which one enters directly through an 
enormous gate in the city wall. The Palace 
was built around court yards and all the win¬ 
dows face on to courtyards in which grow 
banana trees, oranges and grapefruit. 

On our arrival we heard music. A “Mous- 
sem” was in progress, that is, a celebration 
for a Saints Day, and we asked if we might 
attend. The hotel sent a boy to guide us. 

From Taroudant we proceeded South to 
another delightful walled city—Tiznit. Here 
the main activity is the jewelry trade. Crafts¬ 
men make geld and silver jewelry of all kinds 
which the Moroccan women wear in profu¬ 
sion. Gold and silver coins are made into 
bracelets, necklaces, etc. We spent a most en¬ 
joyable time visiting the souks and seeing this 
unspoiled and little visited gem. 

Then we proeeded into the very heart of 
the .Anti-Atlas Mountains a range which runs 
parallel to the High Atlas at its western end 
and about 70 miles further south. Here a first 
class tarred ro id has been built to connect the 
first-class road from Agadir to Tiznit on to 
Tafroute, but after the first 20 kilometers the 
road becomes distinctly mountainous, climb¬ 
ing with many turns and twists over some of 
the magnificent ranges of the Anti-Atlas which 
are rose-pink in color. 

Tafroute itself is located in the center of 
two concentric rings of mountains, the nearer 
ones being appreciably lower than the further 
ones so that both ranges are visible from 
Tafroute. A magnificent spectacle! The floor 
of the valley of the inner circle is covered 
with almond trees, and the annular valley be¬ 
tween the two ranges is rich with citrus fruit, 
dates, palms, almonds, olives, qu'nces and a 
curious form of palm producing a kind of 
chocolate. Here we were to spend several de¬ 
lightful days, wandering into the villages, 
making friends with the inhabitants, almost 



CN8BB in his shock. 
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all of whom speak French. A curious fact is 
that a large proportion of the male popula¬ 
tion of this district goes to the North of 
Morocco from this valley to become the 
grocers and ironmongers of the rich agricul¬ 
tural district of Rharb. 

At the end of our stay in Tafroute, my 
niece’s holiday being nearly at an end, we 
made our way rapidly north to Casablanca. 
Here we were surprised to find a note in tbe 
hotel that a Mr. Soumet (of whom we had 
never heard) and some of the radio amateurs 
of Casablanca would call at our hotel at 
19.30. The communications of the amateurs of 
Morocco were certainly good. Our arrival had 
been announced in advance almost every¬ 
where we went! 

As we had already made arrangements to 
dine at the house of the nephew of CN8BB, 
we realized we had a full evening in front of 
us. Punctually at 7.30 Mr. Soumet, CN2BS, 
and about a dozen of the radio amateurs ar¬ 
rived at the hotel, and I was introduced to 
the President of the Moroccan Amateur Radio 
Club—M. Mohamed Hamidallah, CN8AF— 
who, on behalf of the radio amateurs of 
Morocco presented me with a beautiful bronze 
and also a silver buckle, of a type much used 
in the South of Morocco. This was not only 
a charming gesture but a very handsome pres¬ 
ent but, above all, it gave me the opportunity 
to meet the radio amateurs of Casablanca who 
have recently completely re-organized their 
Society and are starting in earnest to rebuild 
the local Society which had become more or 
less defunct. 

Next day the change-over took place at 
Casablanca and we proceeded rapidly to Mar¬ 
rakech. 

The area between Casablanca and Marra¬ 
kech is a rich agricultural area in which enor¬ 
mous acreages of wheat and other cereals are 
grown. Here, we saw the local inhabitants 
ploughing these fields with a single furrow 
plough usually made of wood, drawn by a 
camel or a mule or two mules or a horse, and 
a donkey, or whatever it was. 

And so we arrived at Marrakech where I 
immediately called on my very good friend— 
CN8BB—Roger Davize, who had been in 
Morocco since 1917, got interested in radio 
more or less professionally in 1923 and has 
had his amateur license since 1937 when he 
lived in Casablanca. Now he operates from 
the French Consulate in Marrakech. 

He runs an SB10 to a home made 813 final, 
an NC300 and a Moseley Triband beam. He 
is probably one of the most active of the 
Moroccan amateurs. 



At supper at Manolos. Mr. Peycelon, CN8AV, Mrs. 
Peycelon, CN8BS and XYL, G3BID and CN8BB. 


We spent some time in Marrakech visiting 
the famous souks, the beautiful Dar Si Said 
Museum, ex palace, and—for the first time on 
my many visits to Marrakech, the Bahia Pal¬ 
ace was open to view by the public—a really 
beautiful palace. 

CN8BS, Jacques Dupre—one of my very 
best friends in Marrakech—had arranged to 
come with us over the Tizn-Tichka Pass (over 
7000-ft) down to Ouarazate to show us the 
beauties of the Dades Valley. 

In Ouarzazate again we met many friends. 
Thanks to CN8BS we had previously been in¬ 
troduced to M. Piallet, who is Headmaster of 
the local secondary school whose number of 
pupils has risen from 150 to 350 in two years. 
We were privileged to visit the school and to 
see the exercise books of the pupils. While 
the buildings are not impressive; (it is an old 
barracks used as a school), the standard of 
education certainly is, and we were very much 
impressed by the high standard in all the va¬ 
rieties of modern subjects taught in this school, 
particularly when it is borne in mind that the 
majority of the children are Berbers: their 
natural language is Berber and before educa¬ 
tion can really begin they have to learn both 
Arabic and French since the Berber language 
is not normally a written language. 

The keenness of the pupils to learn and the 
energy and dedication of the teachers was a 
revelation. 

We lunched with one of the teachers and 
his wife—who also teaches—who gave us a de¬ 
licious meal: We dined with M. Paillet who in¬ 
cluded an unusual Moroccan dish—Beef cooked 
with prunes! 

On another occasion we were invited by 
CN8BC—Brahim Sidate, who is one of the 
Moroccan operators trained by CN8BS who 
now operates professionally in Ouarzazate, as 
well as having his own station. He and his 
charming wife entertained us in true Moroc¬ 
can fashion. The first dish was—Two rabbits 
cooked with almonds and raisins—completely 
delicious, and then followed the famous kous- 
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kous which takes about 5 hours to prepare, 
and which his wife had been busy preparing 
all day. What looks like rice is not rice. It is 
small granules of different types of flour mixed 
by the cook immersing her hand in water and 
then gently rubbing it over the board covered 
with three kinds of flour until the flour be¬ 
comes little globules the size of grains of rice. 
This was used as the base on which to cook 
chickens with raisins, almonds and currants. 
These are not the battery fed, factory pro¬ 
duced, hygienic, tasteless chickens. The chick¬ 
ens which fend for themselves eat whatever 
they can find and are really deliciously fla¬ 
voured. All this, including the rabbits, was so 
beautifully cooked that it falls to pieces and 
knives and forks are not used. You merely 
take a piece of the rabbit or the chicken, pull 
it off and eat it. In the case of the kous-kous, 
this demands a certain skill. One should insert 
one’s hand well into the rice-like flour to get 
the moist part from under the chicken and 
then by gradually tossing this in a circular 
motion in one’s hand, it gradually becomes a 
ball preferably centered on a raisin, or a piece 
of onion, and if one is sufficiently dexterous 
one is able to flick this ball straight into one’s 
mouth. Needless to say we were not expert 
and caused great amusement to our Moroc¬ 
can hosts who tried to teach us the method 
of making the ball of kous-kous. 

The excursion up the Dades Valley was 
most exciting. The melting snows of the Atlas 
Mountains have, in thousands of years, cut a 
narrow, deep gorge into the mountains, and 
after passing through this gorge—about 1,000- 
ft deep and only a few yards wide the river 
waters a fertile valley in which apricots, al¬ 
monds, dates, etc. flourish. 

Here the style of architecture is peculiarly 
beautiful as they have built the type of village 
called Ksar, or Kasbah. There are made of 
mud and are often beautifully decorated but 
perhaps the most striking thing is their eye 
for proportion. 

And so we returned to Ouarzazate. 

Next day something extraordinary hap¬ 
pened—extraordinary for the Moroccans but 
not for us. It rained! No rain had been seen 
in Ouarzazate for two years. The day it rained 
was to have been the Market Day, and we 
were looking forward to the market at Ouar¬ 
zazate but when it rains in Ouarzazate there 
is no market day. We were somewhat sur¬ 
prised that the Market Day was called off 
owing to the rain until the locals reminded us 
that in England cricket matches are cancelled 
by the rain; in America baseball matches are 
cancelled by the rain, everywhere tennis is 


cancelled by the rain, so why not the Market 
Day. 

We returned aga : n to Marrakech to meet 
our numerous friends, and so gradually home¬ 
ward over the rich agricultural area where we 
again saw the camels and the donkeys, the 
mules and the horses slowly ploughing the 
fields. Obviously this method of ploughing is 
so slow that it is not possible to plough all 
the available fertile land. Far from it. Only a 
small proportion is actually ploughed. 

This led to the comment by us, as Euro¬ 
peans, whether it would not be better if these 
people had tractors and multi-furrow ploughs. 
Could they not produce much more wheat? 

In America today a subsidy is paid to 
farmers who do not sow wheat, who restrict 
their acreage of cotton and on several other 
commodities payments are made by the Gov¬ 
ernment in order to prevent an increase in 
the cultivated area. In France the Govern¬ 
ment pays a subsidy for tearing up vines. 

Is it really more sensible to spend large 
sums of money on tractors, large sums of 
money on ploughs, and then have to pay out 
further large sums of money to persuade peo¬ 
ple not to use them? 

Here there is less danger of the over-pro¬ 
duction which the West suffers. They can 
only plough a certain acreage in the day— 
quite enough to feed the local population but 
not enough to produce a serious surplus prob¬ 
lem. 

This is not to suggest that the single furrow 
wooden plough should be introduced into the 
wheat lands of the United States but it is to 
question whether in our so-called Western 
civilization we are right to pursue increased 
production until we achieve chronic over¬ 
production, only to have to give subsidies to 
prevent further over-production. It is to sug¬ 
gest that there is a balance between the in¬ 
sensate urge to over-produce which now 
seems to dominate Western minds and the 
older conservative continued use of primitive 
methods. Would it not be better if we were 
to devote a little more time, above all a little 
more thought, to the question of a balanced 
civilization rather than the blind pursuit of 
over-production, followed by the energetic 
pursuing of a sales campaign to cope with the 
accumulated surplus? 

The failure of the Russian wheat crop has 
certainly helped the United States to dispose 
of a large amount of her surplus wheat but we 
should not let this obscure the main issue 
which is—do we want to insensate over-pro¬ 
duction followed by insensate sales campaign, 
or a balanced civilization? . . . G3BID 
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Fred Blechman K6UGT 
23958 Arrhwcod Street 
Canoga Park, Cal forma 


The Pot-Box 


How many times have you had to hunt 
through your junk box looking for a potenti¬ 
ometer of just the right value for a breadboard 
circuit? Finally, finding one you hope will do, 
you precariously perch the pot on the work¬ 
bench and gingerly attach it to the circuit 
with clip leads. Then, ever so gently (for 
fear of upsetting the whole rat’s nest of wires) 
you rotate the potentiometer shaft. Sometimes 
this takes a screwdriver and three hands, but 
somehow you manage. After trying two or 
three different potentiometers, you finally find 
one that’s the proper range, and set it to the 
position that gives the desired circuit effect. 
Now you’ll probably want to replace the po¬ 
tentiometer with a fixed resistor—but what 
value? Out comes the ohmmeter and more 
lead maneuvering. . . . 

Well, with the “invention” of the Pot-Box, 
many of the difficulties just described are 
eliminated. Essentially a Potentiometer Sub¬ 
stitution Box (much like familiar resistor and 
capacitor substitution boxes) the Pot-Box 
contains six decade-valued potentiometers, 
each wired to three binding posts on the front 
panel. Each pot has a knob; a pointer and 
calibrated scale (riot shown in the photos) 
could easily be added, instead of using an 



Fig. 1. First version of the Pot Box. It contains six 
potentiometers: 10 ohms, 100 ohms, 1000 ohms, 
10k, 100k, 1 M. AH ore linear taper. 



Fig. 2. The second Pot Box has calibrated dials 


ohmmeter to measure the resistance of the 
potentiometer at the given position. 

In use, the 5-way binding posts allow wires, 
clip-leads, lugs, banana plugs and probe tips 
to be connected to either the clockwise-in¬ 
creasing or clockwise-decreasing resistance 
terminals of the individual potentiometers. As 
shown, center-to-left terminal results in clock¬ 
wise-decreasing resistance (which is increas¬ 
ing current in most circuits). Although each 
potentiometer is separate, series and parallel 
interconnections can be made at the binding 
posts to obtain odd tapers (rate of change 
in resistance with rotation) and in-between 
potentiometer values. 

Construction of the Pot-Box is straightfor¬ 
ward. The author’s first unit ended up too 
cramped, so a larger bakelite instrument case 
and panel are recommended. Bakelite is sug¬ 
gested, since it eliminates the need to insulate 
each binding post from the panel. An even 
larger box, perhaps with a masonite panel, 
might be used if you intend to add calibrated 
scales, which should show both clockwise- 
increasing and clockwise-decreasing values as 
determined by your best ohmmeter. Common 
2-watt potentiometers were used in the model, 
but if you so desire, higher rated units may 
be used. 

The convenience of the Pot-Box is hard to 
appreciate until used. Since being built, it 
has found repeated use at the authors work¬ 
bench, from checking meter movements (use 
the Pot-Box in series with a battery and a 
known good milliameter. Start with a high 
value pot and work down), to establishing 
proper transistor biasing resistor values. In 
critical circuits, where a resistance substitu¬ 
tion box jumps the gap, the Pot-Box is worth 
its weight in Green Stamps! Modest in cost, 
modest in size, and modest in effort, the Pot- 
Box is real robust in usefulness. 

... K6UGT 
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John Sakellakis W8GXU 
2339 S. Taylor 
Cleveland Heights, Ohio 



A Signal Generator for the RTTY Man 

(And for the AM and SSB man as well) 


The serious RTTY experimenter is often 
plagued by lack of consistent signals on the 
air with which to test and adjust experimental 
terminal unit circuits. If one is blessed with a 
model 19, he can punch a test tape, feed it to 
an AFSK and he has a signal. But having only 
a model 15, I soon developed a tired arm from 
shifting the audio generator back and forth, 
from the mark to the space frequency. This 
being the age of automation, I came to the 
conclusion that there should be a better way. 

The “conclusion” is shown in schematic form 
on Fig. 1. Basically it is a free-running multi¬ 
vibrator, modified to produce true square wave 
on its collectors. Each collector keys an audio 
generator, set to the mark and space frequency 
respectively. To simulate QSB on the air, the 
output of each audio oscillator is made vari¬ 


able. To simulate interference, each oscillator 
can be turned on continuously. This feature 
makes the unit useful in SSB and AM trans¬ 
mitter modulation checks. The tones are very 
clean sinewaves, at over one volt out. And 
just so the unit does not collect dust after that 
“perfect” terminal unit is built, it can be 
changed to an AFSK simply by “slaving” the 
multivibrator to the machine’s keyboard 
switch. 

Circuit description 

The collectors of the multivibrator vary in 
voltage from about ground potential to full 
supply voltage, with the on and off period each 
set to near 22 milliseconds. When a collector 
is at supply voltage, it feeds forward bias to its 
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Fig. 1. This schematic of the RTTY Signal Generator shows the simple circuitry. The two 2N1302's form 
a multivibrator which alternately turns on the two audio oscillators. 


oscillator turning it on. The audio oscillator 
transistors are high quality but inexpensive 
silicon transistors in a Colpitts circuit. The 
popular 88 mh telephone loading coils are 
used in the audio tuned circuits. The oscillator 
outputs feed a 5 K overall output control. 

The bases of the multivibrator transistors 
can be switched to give either free running or 
“slaved” operation. In the "slaved” or AFSK 
mode, the free running multivibrator is con¬ 
verted to a variation of the Schmitt Trigger. 
The machine keyboard is plugged into Jl. The 
keyboard is normally closed resulting in a 


short from base of Q1 to ground. With the 
base shorted, the collector of Q1 is at supply 
potential. The 2125 cycles per second (mark) 
oscillator is now on. With the collector of Q1 
at supply potential, Q2 receives base current, 
dropping its collector to near ground potential. 
The 2975 cycles per second (space) oscillator 
is lacking base bias and is therefore off. 

When printing, the keyboard circuit opens 
while forming the space part of the code. 
When the keyboard opens, the base of Q1 re¬ 
ceives bias through the 15 K resistor, and the 
collector of Q1 drops to ground, removing 


This view shows the vari¬ 
ous controls and the 
method of construction. 
The two 88 mh toroidal 
coils are in the center of 
the circuit board. 
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base current from Q2, whose collector now 
rises to supply voltage. The 2975 cycles per 
second oscillator is now on while the 2125 
cycles per second oscillator is off. 

Construction 

Most of the parts except the controls and 
jacks were assembled on a perforated fiber 
board, and then mounted in a 4" x 5" x 7" 
Minibox. The 9 volt transistor radio battery 
which powers the whole unit at a drain of 
only 4 ma, is mounted on a clip on the rear 
of the box. The front panel is lettered and 
given several thin coats of clear acrylic spray. 
The lettering gives the unit that almost manu¬ 
factured look. 

Adjustment 

If care is used in wiring, the only adjust¬ 
ments needed will be to set the oscillators to 
frequency. The best way to do this is by use 
of a digital counter, but an accurately cali¬ 
brated audio oscillator will do in a pinch. The 
oscillators are each turned on continuously 
and small fixed capacitors (Cpd) are added 
across each tuned circuit to bring it to fre¬ 
quency. Small ceramic capacitors can be used 
for padding to frequency. 

The multivibrator timing will he in the hall 
park if the components used are those indi¬ 
cated on the parts list. Accuracy here is not 
paramount. Anything close to 22 milliseconds 
by 5 milliseconds will do. 

Uses of the generator 

When this unit is completed, you have a 
very useful tool to aid you in perfecting ter¬ 
minal units. No longer is one dependent on 
an off the air signal, and yet all the variations 
of a real signal can be duplicated by this unit. 

Normally, the machine is off. The keying 
magnet coil is wired to the experimental ter¬ 
minal unit with a small (fO ohm) series resis¬ 
tor. An oscilloscope is placed across the 10 
olnn resistor and monitors current through the 
magnet coil. The results of any changes in ter¬ 
minal unit circuitry can now be monitored on 
the scope. 

By turning one or both oscillators on con¬ 
tinuously, the unit can be used as AM or SSB 
generator. The clean sine wave output can be 
quite handy in spotting distortion in trans¬ 
mitter stages. 

And. of course, by plugging in the key¬ 
board, you have an AFSK to modulate a VHF 
transmitter d irecti v. 

. . . W8GXU 
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Frank Whitmore W2AAA 
223 W. Holly Avenue 
Pitman, N.J 


“This is Fine Day” 


Hamdom thrilled all over again the night 
three amateurs bridged the Atlantic and 
worked intercontinental DX for the first time. 
It happened forty-two years ago. At the time, 
every continent heard American signals and 
Americans heard some of the Europeans. Yet, 
no one could make a contact. Finally a 
Frenchman suggested experimenting on a 
lower wavelength. Down went the barrier 
and the famous Franco-American “two-way” 
crossed the sea. 

Following the success of the second Trans- 
Atlantic tests in December 1921—both Ameri¬ 
can and Canadian signals “got across”—the 
American Radio Relay League dreamed of in¬ 
tercontinental ragchews and a world-wide net. 
Hams, fired with new enthusiasm, set out to 
oblige. Rut, when QSOs continued to elude 



The pushpull-parallel transmitter Fred Schnell used 
at I MO for the historic intercontinental amateur 
QSO. 


everyone, the ARRL announced the third 
Trans-Atlantic test for December 1922. 

This time the Europeans transmitted too. 
In a two-part program, Europe listened for 
North American signals during the first half 
and Americans and Canadians stood-by for 
the second. How close the League’s “dream” 
lay to fulfillment quickly became evident when 
European amateurs snared scads of United 
States stations during the American 1200-mile 
qualifying trials alone. Later, when the test 
came off, American signals descended on Eu¬ 
rope like crows onto a corn field. And, for the 
first time, America copied signals from two of 
the countries on the “other side.” 

Spurred by the unqualified success of the 
third Trans-Atlantic test, the ARRL scheduled 
a fourth for twelve months later. Again amateur 
excitement flamed fever high. Rut the fire 
died down before the fourth ever materialized. 
One month before, two New Englanders 
worked the same French station on the same 
night. In a message to America the French¬ 
man said, “This is fine day!” How true! It 
brought the harmonically related wavelengths 
to amateur radio and ushered in the era of 
world-wide DX. 

DX fever 

Ham enthusiasm rocketed sky-high follow¬ 
ing the outstanding success of the third Trans- 
Atlantic test of December 1922. Every United 
States district got across. British hams heard 
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The "pile-of-junk" receiver Schnell used to receive 8AB's transmissions. 


161 Americans and Canadians; French and 
Swiss amateurs, 239. And, for the first time, 
French and English signals spilled over the 
Atlantic onto American soil. All in the 200- 
meter range. “Why then,” asked the amateurs, 
“no contacts? What elusive secret holds back 
QSOs?” 

Pacific DX seemed easier. Daily, new rec¬ 
ords came to light. Amateur GALE in Reedley, 
California, pushed his signals into 1-land and 
believed he set a CW record. (1ES in New 
England copied him on 208 meters for several 
minutes). 6ZAC in Wailuku, Maui, Hawaii, 
then startled lramdom with a list he sent to 
ARRL showing 5-, 6-, 7-, and 9-district sta¬ 
tions he copied regularly. Some 6’s and 7’s 
found conditions so excellent they broadcasted 
messages “blindly” to 6ZAC. Providing har¬ 
monic QRM from NPM’s arc transmitter at 
Honolulu stayed weak, they received acknowl¬ 
edgement of their transmissions either by cable 
or mail. 

Now a buzz of comment disproved GALE’s 
claim to a record. Complainants cited GXAD’s 



Deloy at his operating table with Grebe 13 receiver 
on the left. 


performance from Avalon, Catalina Island, 
California. He not only repeatedly copied sta¬ 
tions up and down the Atlantic seaboard and 
put his signals into their territory, he worked 
many of those he heard. And he didn’t use a 
kilowatt either. Four Western Electric VT-2 
tubes made up the transmitter and only a de¬ 
tector and two audio stages the receiver. Nu¬ 
merous 8’s in New York state roared from the 
earphones with such volume 6XAD copied 
them 100 feet away. 3AQR at Hershev, Penn¬ 
sylvania, worked him just about any time he 
pleased as did 3ALN in Washington, D.C.; 
8JL, Cleveland; and 9AJA in Chicago. But to 
cap the lot, word arrived from “down under” 
that Sidney, Australia, heard 6XAD’s signals 
too. 

About this time relaying showed it could 
hold its place in the crowd also. On the spur 
of the moment one night, ARRL headquarters 
at Hartford, Connecticut, originated a message 
for Hawaii and sent it out over their station 
1AW. It read, “What time is it there?” In 
four minutes and eighteen seconds they knew. 
“Eleven thirty-five.” A new record. From Hart¬ 
ford to Sleepy Eye, Minnesota, to Hawaii; and 
back over the same route. Ten thousand miles 
in just over four minutes. With such perform¬ 
ance how much longer could intercontinental 
QSO’s hold out? 

In Europe, DX fever prevailed too. But 
methods differed. Where United States hams 
built sturdy, professional rigs and concentrated 
on relaying, the “Continental crowd” stuck 
more to breadboards for easy experimenting. 
Nevertheless, they all aimed for the same 
thing — intercontinental QSOs. Not corralled 
between 150 and 220 meters like the Ameri¬ 
cans, many foreign hams experimented on the 
shorter waves. One of these experimenters. 
Leon Deloy, operated on various short wave¬ 
lengths from his home at 55 Boulevard Mont 
Boron, Nice, France. Night and day a 45 me¬ 
ter signal poured forth in his shack from 435 
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The QSL card Fred Schnell, 1 MO, sent 8AB after 
receiving his signals November 25, 1923. 


miles away. Deloy possessed a vast back¬ 
ground of experience with the higher frequen¬ 
cies through his work with the Frencli govern¬ 
ment communications activity. Operating 
under the call SAB, his 900-mile shortwave 
contact with Scotland stood as a record of the 
day. 

During the third Trans-Atlantic tests, only 
SAB and two Englishmen, 2FZ and 5WS, 
managed to force their signals across the At¬ 
lantic to America. However all arrived weak. 
Following the tests, Deloy dropped back from 
190 meters to the shortwaves where signals 
seemed to “go places” with less effort. England 
immediately confirmed his 100-meter signals 
loud and clear. Continuing to operate in this 
area where his confidence lay, where bound¬ 
aries of nations disappeared, and where confu¬ 
sion reigned from lack of national prefixes, De¬ 
loy pondered the weakness of his one kilowatt 
signals in America. Why did American signals 
come in so loudly? Many boasted only flea 
power. Determined to find out, he booked pas¬ 
sage for America. 

Already familiar with America from his 
World War I stay three years before in the 
service of the French government. France’s 
leading amateur timed his visit to coincide 
with the 2nd National ARRL Convention held 
in Chicago September 12 to 15. Delighted to 
see such a distinguished visitor, ARRL officials 
asked him to speak. They knew' the interest 
his monthly QST column held for the group. 
Equally conversant in English or French, De¬ 
loy explained the tendency of French ama¬ 
teurs to experiment rather than relay, and in¬ 
formed the gathering that the fourth Trans- 
Atlantic tests just three months away would 
find three new French kilowatts vying to reach 
American ears. To the honor of “first French 
station to hurdle the Atlantic,” Deloy vowed 
to increase SAB's renown by winning out over 
competition and participating in the first inter¬ 
continental QSO- 


Deloy talked with as many hams as possible 
at the convention to learn all he could of 
American methods. Later, he visited a number 
of the leading amateur stations. His visit lasted 
one month. Back on the east coast, 8AB and 
Fred Schnell, ARRL’s Traffic Manager, agreed 
to conduct tests as soon as possible to try to 
establish the first intercontinental contact. De¬ 
loy promised to wire 1MO when ready. Before 
sailing, SAB dropped in on John Reinartz at 
South Manchester, Connecticut. There lXAM’s 
tuned feeder system immediately captured his 
interest. Tuning equalized the current in the 
antenna and counterpoise decreasing the input 
power and raising the efficiency. Intrigued, 
SAB departed for France determined to adopt 
the idea as soon as he got back. 


Over the waves 

Delov’s cable to Schnell started things hum¬ 
ming in IMO’s shack. “WILL TRANSMIT 
ON WO METERS FROM 9 TO 10 PM EST 
NOVEMBER 25 - DELOY”. Out came the 
American Beauty soldering iron. Amid acrid 
fumes of heated rosin mingled with sweat, 
Schnell raced against time. The receiver 
needed some redesign. Peaked for reception 
in the amateur 150- to 220-meter range, 
Schnell felt it inadequate for the lower wave¬ 
length. Soon a new front end replaced the old. 
Otherwise, the set remained much as it was: 
a couple of cardboard tubes with a few turns 
of wire in an ordinary tickler circuit, a four- 
plate condenser, and a detector followed by 
one audio stage all spread out across an open 
breadboard. In the words of some ARRL offi¬ 
cials at the time, “Just a pile of junk.” 

On the night of November 25th, Schnell and 
QST Editor, K. B. Warner, sat in the heated 
sun parlor of their shared home at 282 Fern 
Street, West Hartford, Connecticut. Outside 
snow lay on the ground. The remodeled, non¬ 
descript receiver spread before them already 
tuned to 100 meters. A clock indicated eig ht 



One of Leon Deloy's experimental shortwave set¬ 
ups. Note 250 watt French tubes. 
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Part of Deloy's log book record of the famous in¬ 
tercontinental QSO. Note the “A" before 1MO 
and 1XAM used by him to designate American 
stations. International identifying prefixes didn't 
go into effect until January 1, 1929. 

fifty-two. They waited. Faces tense with anxi¬ 
ety and expectation, they watched the remain¬ 
ing minutes tick by. Now only five . . . three 
. . . two . . . With fifteen seconds to go, they 
unconsciously bent forward concentrating on 
the background noise coining from the loud¬ 
speaker. 

At Nice, France, a city back from the Medi¬ 
terranean sea with mountains in the distance, 
the climate of Miami, Florida, prevailed. In a 
few minutes the clocks would strike three. 
Above a certain three-story' house an inverted 
“L” four-wire-cage flat-top swayed slightly in 
the night breeze stretched tightly between 3- 
foot spreaders 76 feet above ground. A 46- 
foot-long two-wire lead-in slanted down from 
one end and disappeared into a lighted third- 
story room. Completing the radiating system, 
a cage counterpoise three feet in diameter ex¬ 
tended nearly under the antenna from the 
radio room to a terminus six feet above 
ground. Inside the room, his features bathed 
in the soft glow from a pair of 250-watters, 
Leon Deloy sat at the operating table his hand 
poised above the key. He waited for 200 GMT 
sharp. 

Before him spread a breadboard transmitter 
patterned after the modified Hartley of John 
Reinartz. However, in place of the single 50- 


watt tube used at IXAM, Deloy used a pair of 
S.I.F. 250-watt French tubes in parallel. The 
plate to filament resistance of a French 50- 
watt tube served as a grid leak—a suggestion 
of another American amateur, T. Appleby. To 
the right of the transmitter lay the high volt¬ 
age power supply'. Four transformers, with 
primaries in parallel and secondaries in series, 
raised Nice’s 110 volt 25-cycle house current 
to 5000 volts and socked the oscillator plates 
with raw a-c. 

The receiver sat at Deloy's left. A Grebe-13. 
This special amateur receiver contained one 
stage of tuned r.f. loosely coupled to a detector 
and tuned from 80 to 300 meters. In addition 
to this professional job, Deloy possessed other 
receivers including an experimental superhet. 
As he watched the final seconds tick by, he 
wondered if tonight’s attempt would bring 
success. A previous try with 1CKP of Con¬ 
necticut from January 26 to February' 3 the 
past winter, failed. One second left! The hand 
over the key moved. Lights in the shack 
dipped and a loose lamination buzzed. 

Promptly at 9 PM a strong, fluttering gargle 
snapped the tension at 1MO. Readability ex¬ 
tended to twenty-five feet. Deloy, or some lo¬ 
cal? Impatiently Schnell and Warner waited 
as the operator slowly sent. ARRL came 
through first followed by the cipher group 
GSJTP. Then all doubt vanished. The calling 
station signed 8AB French! Deloy sent for one 
hour. A call from 1MO to John Reinartz de¬ 
termined that IXAM received the French¬ 
man’s signals equally well. There two stages 
of audio behind a Reinartz tuner produced 
room volume from a loudspeaker. Schnell ca¬ 
bled Deloy the good news. 

Encouraged by Schnell’s cablegram, 8AB 
sent two messages “blind” the next night. One 
convey'ed most hearty greetings from French 
to American amateurs; the other proposed try¬ 
ing a “two-way” near 100 meters the follow¬ 
ing night. The second message fostered a bee¬ 
hive of activity at 1MO and IXAM. One 
hundred meters lay outside the amateur band; 
to transmit on that wavelength required a spe¬ 
cial license. Could they get one in time? 
Schnell cabled 8AB acknowledgement of both 
messages. The next day he and IXAM dashed 
to Boston to plead their case with the Radio 
Inspector. Both emerged with a temporary 
ticket. Back at their stations, Schnell tuned to 
110 meters and Reinartz settled on 115. Ready 
at last, they nervously awaited the transmis¬ 
sion from France. 

Deloy didn’t keep them waiting. At 9:30 
PM his 3-ampere signals pounded in again as 
he called America for one hour and sent two 
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more messages. Then he signed asking for a 
QSL. Schnell pressed his key. One and a half 
amperes surged through balanced feeds. One 
excited the six-wire cage antenna twelve inches 
across and 70 feet high; the other, a six-wire 
counterpoise with the wires fanned out at one 
end. Behind the 120-cycle note, four 50-watt- 
ers operated in a self-rectified, pushpull-paral- 
lel circuit with 1500 volts on the plates. Five 
kilocycles away, Reinartz transmitted too. If 
one couldn’t get across, perhaps the other 
would. Schnell finished his long call and 
signed 1MO. Tension soared. 

Deloy came right back. Asking Reinartz to 
QRX, he sent the following to Schnell: “R R 
QRK UR SICS QSA VY ONE FOOT FROM 
PHONES OX GREBE FB OM HEARTY 
CONGRATULATIONS THIS IS FINE DAY 
. . . ” A few messages followed then some 
rag-chewing with the Frenchman by Warner, 
Reinartz, and Schnell. Finally, as daylight 
broke in southern France, transmitter trouble 
developed at 8AB and Deloy hurriedly left the 
air. 

Conclusion 

The 3400 mile 8AB-1MO/1XAM contact 
awakened American hamdom to the value of 
shortwaves. As more and more amateurs lis¬ 
tened on 100 meters, 8AB’s range extended to 



Leon Deloy or the streets of Nice, France, 41 years 
after the famous Franco-Amerlcan QSO. 



California then on to the countries “down un¬ 
der”. Western hams in the United States who 
already received 200 meter “heard” reports 
from as far away as New Zealand, envisioned 
the shorter waves transforming these reports 
into intriguing QSOs. Now American amateurs 
shouted for what they wouldn’t use a few 
years before. The resultant clamor, with full 
ARRL support, fell on friendly Government 
ears. On July 24, 1924, the Department of 
Commerce reduced the existing band from 
220 to 200 meters and assigned the harmoni¬ 
cally-related bands to the hams. 

As Americans hams became active on the 
new bands, contacts soon jumped national 
boundaries and ran into the same difficulty 
Deloy experienced some time before—identifi¬ 
cation. A 2AB might operate in Spain, France, 
or the United States. Deloy solved the prob¬ 
lem by writing initials ahead of the call. In 
his log book “G” stood for Great Britain and 
“A” for America. Later, “intermediates” be¬ 
tween calling and called stations helped. But 
the problem stayed unsettled until January 1, 
1929, when prefixes agreed to at the Wash¬ 
ington International Conference went into 
effect. 

Today, Fred Schnell operates from Florida 
under the call W4CF. Leon Deloy whom a 
Canadian once called “the father of short- 
waves”, remains inactive in Monaco land¬ 
locked by a Principality law that forbids trans¬ 
mission outside the country. Reinartz, whose 
transmitter circuit all three stations used, in 
later years operated K6BJ in California until 
he became a silent kev October 5, 1964. 

. . . W2AAA 
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Jim Fisk WA6BS0 


Transistor Meter Amplifiers 


Sensitive meter movements are the backbone 
of all accurate electronic measurements but 
their expense limits their use to all but the 
most costly instruments. If you have priced a 
0-25 or 0-50 microampere meter in the past 
few’ years you know why inexpensive meter 
amplifiers are useful. At one time sensitive 
meters could be obtained quite inexpensively 
on the surplus market, but nowadays even sur¬ 
plus meter prices are prohibitive. 

With transistors it is quite easy to build a 
meter amplifier that is inexpensive, portable, 
and extremely sensitive. Depending on the 
planned usage, several types of amplifiers are 
available which are suitable for this purpose. 
These circuits vary all the way from the most 
simple to the quite exotic. Of course, the sim¬ 
ple circuits are limited; the more sophisticated 
circuits allow for such things as gain control, 
linearity and meter zeroing. In most cases drift 
in a properly designed unit will be negligible. 

Most amateurs are familiar with the simple 
meter amplifier circuit shown in Fig. 1. This 
arrangement has been used extensively in tran¬ 
sistorized “grid-dip” meters and other units 
w’here only relative readings are of interest. 
In this circuit the only components are a tran¬ 
sistor and its associated battery; you can’t get 



Fig. 1. Simple meter amplifier. 


much simpler than that! Admittedly, this cir¬ 
cuit is very limited and suffers from several 
serious disadvantages. Probably foremost 
among these limitations is that the gain is dic¬ 
tated completely by the transistor. Further¬ 
more, if the transistor is chosen without a little 
forethought, meter drift may become very 
serious. For this reason, a silicon transistor 
with extremely small reverse leakage should be 
used. Linearity' may also be a problem in some 
applications, but where only relative readings 
are of interest, this may usually be neglected. 

A more generally useful transistorized meter 
amplifier is shown schematically in Fig. 2. 
This bridge type circuit overcomes the major 
disadvantages of the simple circuit by the ad¬ 
dition of three resistors. The gain control and 
the transistor form one leg of the bridge while 
the zero control forms the other. Since the 
circuit is essentially a voltage amplifier, gain 
is easily controlled as is linearity. In the simple 
circuit previously’ described, the gain was dic¬ 
tated by the current gain of the transistor, but 
in the bridge arrangement almost any desired 
amount of gain may be obtained by the proper 
choice of resistances. 

In the bridge circuit a small current at the 
transistor base is amplified by the transistor to 
a larger current in the collector; the increase 
in collector current reduces the voltage at the 
collector and unbalances the bridge. The 
amount of unbalance is indicated on the milli- 
ammeter. Since the voltage gain of a transistor 
circuit is proportional to the collector load re¬ 
sistance, this circuit may be adjusted to nearly 
any specified gain. Because of its shunting 
effect, the optimum value of zero adjusting re¬ 
sistance is determined by circuit gain. 
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It is not absolutely necessary to use the 
2N3392 transistor shown in the diagram, but 
other transistor types will likely require differ¬ 
ent resistance values. This particular transistor 
was chosen on the basis of cost (69<f) and low 
leakage current (0.1 microampere at room tem¬ 
perature). Silicon transistors are recommended 
for this circuit because they are less suscepti¬ 
ble than germanium to the effects of temper¬ 
ature. 

As shown in Fig. 2, the gain of this circuit 
may be varied to almost any desired amount. 
In the most sensitive arrangement (gain of 
75-100) a one milliampere meter movement 
may be used to measure a full scale current of 
ten microamperes. This is sensitive enough for 
nearly any application; if used in a voltmeter, 
this corresponds to 100,000 ohms per volt. 

One small word of caution should be ex¬ 
tended concerning the choice of a meter move¬ 
ment. A good name brand meter should be 
used if at all possible. Most of the cases of 
nonlinearity associated with this circuit have 
been traced to inexpensive meters. The low 
cost Japanese meters are particularly bad in 
this respect; scale nonlinearities on the order 
of 20% are not unusual, at least on the units 

1 have tested. Of course, it’s like anything else, 
you pay your money and take your choice. 

Adjustment of this circuit is simplicity itself. 
With no input, turn the circuit on and adjust 
the zero gain control so that the needle is off 
the pin. Use a little care during this initial 
operation because the circuit will probably be 
extremely unbalanced. The use of a small 
shunting resistance or “meter protector” is rec¬ 
ommended in the initial phases of zeroing to 
prevent damage to the instrument. After the 
initial zero is obtained, each time the gain 
potentiometer is changed it is necessary to re¬ 
zero the circuit. 

The meter is calibrated by applying a known 
current to the base of the transistor and alter¬ 
nately adjusting the gain and zero controls 
until the desired full scale reading is obtained. 
For instance, 10 microampere amplifier could 
be calibrated with a 1 megohm resistor in 
series with the transistor base and a 10 volt 
battery. This arrangement would provide 10 
microamperes full scale. To check linearity, a 

2 megohm resistor (5 microamperes) should 



Fig. 2. Bridge type meter omplifier. 
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Fig. 3. Null omplifier. 

provide a half-scale reading. 

Incidentally, one advantage of the bridge 
type meter amplifier is that zero current may 
be set at any point on the meter. In other 
words, a regualr meter could be used as a 
zero center instrument. If the 10 microampere 
circuit were adjusted to zero center, a 5-0-5 
microampere device would result; just try pric¬ 
ing an instrument with that sensitivity! Use of 
very large currents with a zero center may not 
provide useable results however, because the 
circuit does not have much negative range. 

A simple meter amplifier designed for use 
with zero center meters and useful in null net¬ 
works is illustrated in Fig. 3. It is particularly 
useful in instruments where high-accuracy 
measurements are necessary but a relatively 
rugged inexpensive meter movement is re¬ 
quired. 

In this circuit a pair of complimentary tran¬ 
sistors are operated in push-pull. The current 
gain of the amplifier with the transistors shown 
varies between 50 and 100, the nominal range 
of the transistors shown in the circuit. If more 
gain is desired, the transistors may be cas¬ 
caded. Due to the complimentary nature of 
the circuit, it is extremely stable with temper¬ 
ature; drift of between 0.2 and 0.1 micro¬ 
amperes has been experienced over a three 
hour period. 

The resistance of the potentiometer is not 
at all critical; it is used simply to center the 
needle of the meter. Almost any junk-box 
potentiometer will work. 

Although the use of matched transistors is 
not required, the unit will be considerably 
more stable if matched devices are used. The 
Amperex 2N2430 and 2N2706 may be ob¬ 
tained as a matched pair under the part num¬ 
ber 2N2707. The matched pair is only about 
10^ more than the individual transistors so is 
well worth it in terms of the excellent results 
obtained. The main disadvantage of this cir¬ 
cuit is that both negative and positive batteries 
are required, but considering the simplicity of 
the circuit, Ibis is not considered to be too 
serious. 

. . . WA6BSO 
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Don Parks W0HMO 
702 Park Street 
Rolla, Mo. 65401 



The Twixer 

Add six to your Ttvoer 


After building a simplified 6 meter version 
of K8KDX/6’s 6 and 2 meter portable 1 , I 
became intrigued with the idea of adding 6 
meter (50 to 52 me.) coverage to my Heath- 
kit Two er. 

It was desirable to get a rig which used as 
much of the Two’er’s circuits as possible. For¬ 
tunately, by reworking the power supply a 
bit, one section of the Tx/Rx switch was freed 
to be used to switch the 6 meter antenna. The 
Tx/Rx switch will now serve whichever rig 
is on. Band switching is done in the filament 
line, and the tubes are wired to allow for 6 
or 12 volt operation. The result of this article 
is a 6 and 2 meter rig in the Two’cr case. 
Handy! 


2 6 



Fig. 1. Rewiring of the Two'er filaments. 


The receiver uses a 6U8, the triode half as 
a super-regenerative detector, the pentode half 
as an RF amplifier. The regeneration pot on 
the rear apron controls either the Two’ers de¬ 
tector or the new 6 meter detector. In my 
unit, setting the pot on 2 meters proved to be 
satisfactory on 6 also. The Two’er detector 
plate choke is now common to both bands as 
is the audio section. 

The triode half of a 6BA8 function as a 
third-overtone oscillator to drive the pentode 
half which doubles to 6 meters. This allows 
the use of 8 me crystals. I have found this 
transmitter to be quite adequate for local 
work. The Two’er audio section supplies mod¬ 
ulation in transmit. 

Changes 

The addition and changes were done in 
four parts. 

PART I Filaments and filament switch. 

1) Add the dpdt slide switch between and 
below the Two’er tuning capacitor and 
Tx/Rx switch. Be sure this switch will 
clear the variable capacitor and the out¬ 
side case. 

2) Wire the Two’er filaments (as shown in 

1. 73, March 1963, page 32. .1 Six and Two Portable, 
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2’»f FRONT VIEW 



Fig. 2. Upper front panel additions to the Two'er. 

Fig. 1) to the switch. The 6 meter fila¬ 
ments will be added later. 

PART 2 Tx/Rx switch, antenna jack, and 
power supply. 

1) Move the wire from lug 2 of switch Z 
to lug 1 of terminal Q. (use longer wire) 

2) Remove the wires from lug 3 of switch Z. 
One wire goes to lug 3 of capacitor I; re¬ 
move this wire completely. The other wire 
goes to lug 3 of terminal AA; this wire 
now will go to lug 2 of terminal S. 

3) Remove the output detector diode, termi¬ 
nal F, jack G, and associated wiring. 
Mount the type antenna fitting you intend 
to use in the vacant hole. 

4) Add a heavy wire from lug 3 of switch Z 
to the new antenna fitting. Keep this wire 
away from the chassis. 

5) Replace R14 with a 4 If 100 ma choke. 
Move C31 and C32 to make room for the 
choke. 

6) Change Rio to a 2.2k 2W. 



Top view of the Twixer showing the subassembly 

in place. 

PART 3 Upper front panel additions. 

1) Since most hams will be using junk box 
parts, Fig. 2 only shows where the com¬ 
ponent should be centered. 

2) Drill the necessary holes and mount the 
components (except the Receiver variable 
tuning capacitor). 

3) See Fig. 4 for details on the receiver tuner. 
Mount the receiver variable. 

4) Install Lll just above and behind terminal 
capacitor, the other end goes to C15 in 
the Two’er. 


VIO VI t 



LUG 2 PIN 6 LUG 2 LUG I LUG 2 PIN I OF CA 

TERM. AA V4 SWITCH Z SWITCH Z TERM. S (RFC-5) 


Fig. 3. Schematic of the added six meter components. Cathode resistor of the 6U8 is 470 ohms, L10 is 
25 turns #28 enamelled of Vi inch iron core form. Lll is 7 turns #16 tinned, 3 /a inch diameter, spaced 
one turn. Link is one turn #20 insulated. LI 2 is 6 turns #28 enamelled on Vi inch iron core form. Its 
link is 1 turn #20 insulated. LI3 is 6 turns #28 enamelled on Vi inch iron core form. RFC is two layers 
#28 enamelled close wound on 3.3 k Vi watt resistor. 


JANUARY 1966 


47 





The Radio Society of Great Britain 
Amateur Radio Handbook 

This fabulous 540 page hardbound handbook completely and 
thoroughly covers every aspect of amateur radio; tubes, 
transistors, receivers, transmitters, vhf gear, antennas, side¬ 
band, FM, mobile equipment, noise and interference, propo- 
gation, keying, modulation, power supplies, measurements, 
operating and station layout and much, much more. It is 
completely illustrated with photographs and drawings. This 
handbook is very well written and completely understand¬ 
able. The RSGB tries to help hams improve themselves, so 
it includes much necessary technical data that some Ameri¬ 
can handbooks ignore. For instance, suppose you want to de¬ 
sign a linear for SSB. The Brand X Handbook devotes about 
four pages to description, including a table of typical values 
of popular tubes. The RSGB Handbook gives 13 pages to 
them, plus many pages of construction, figuring bias, resting 
current, circuit constants, efficiency, etc. The RSGB Hand¬ 
book is a necessity for the building, technically minded ham. 

Even if you don’t build, this book will help you understand 
your equipment and radio better. In stock for immediate 
delivery if you order now. $5.50 

The RSGB Radio Data Reference Book The RSGB Amateur Radio Circuits Book 


THE 

Amateur Radio 
Handbook 



This Reference Book Is the best we’ve seen. It has Just 
about everything you want to look up In It. It gives you 
all of the pages missing from your Brand X Handbook. 
All of the formulas, graphs and tables j’ou’ll ever need on 
RF power amplifiers, pi nets, tanks, niters, antenna de¬ 
sign, colls math, etc. are In this one book. It's hard¬ 
bound with traditional English quality, so won't fall apart 
after a few months use as paper-bound books sometimes 
do. If you build. If you want to be able to use your equip¬ 
ment properly, you need this book. In stock If you hurry. 

only $2.25 

73 Magazine 


Suppose you want to build something. Are you going to 
have to look through dozens of books and old magazines 
to find a schematic? Not If you have the RSGB Amateur 
Radio Circuits Book. It gives you almost all the sche¬ 
matics you might need In one convenient handbook that 
has a special durable ring binding that permits It to lie 
open while you work. This book covers tubes and semi¬ 
conductors, receivers, transmitters, power supplies, anten¬ 
nas, etc. In stock If you order now. only $1.75 


Peterborough, N.H. 03458 


5) Install the .001 pf capacitor at L10. Also 
run a 22k resistor to lug 2 of terminal AA. 

6) Run the other end of the .001 pf capacitor 
to the crystal socket. Also put in the 50 pf 
capacitor. 

PART 4 New subchassis. 

1) Make the new subchassis as shown in Fig. 
5. The l A inch lip will have to be notched 
to fit around V4. The panel should be 
bolted in Us inches from the Two’er front 
panel, after it is wired. 



Fig. 4, left. Details of capacitor and coil tuning 
assembly. 

Fig. 5, right. Details of the new subassembly. 

Front view of the Twixer. 


2) Install sockets for V10 and VI1. 

3) Wire up the sockets. All leads going to 
front panel controls, or to the Two’er cir¬ 
cuit, should be left long enough. 

4) Put the panel in place and drill convenient 
holes for mounting. Also drill holes for 
running the wires from this assembly 
through the Two’er chassis. 

5) Make a strap to secure the upper end of 
this assembly to the front panel. 

6) Secure all the loose leads from the new 
assembly (see Fig. 3). 

TESTING 

1) Put the filament switch in the 6 meter po¬ 
sition. Turn on the power. If the filaments 
light, and there is no smoke, adjust the 
Two’er regeneration control of the regen¬ 
erative hiss. Adjust L13 to get the tuning 
range to 6 meters. On a weak signal peak 
L12. 

2) Plug a S me crystal for 6 meters into the 
new crystal socket. Put the Tx/Rx switch 
in the Tx position. Adjust L10 for maxi¬ 
mum output (use a grid dipper in the 
diode position) at 24 me. Adjust the 3-15 
pf capacitor for maximum 50 me output 
(use a small pilot lamp for a dummy load). 

That’s it. You now have a Twixer Two’er. 

. . . W0HMQ 
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Cdr. Gay Milius W4NJF 
421 Saddle Rock Rd. 
Norfolk, Virginia 


A Line About 
Line Noise 


The other day the family left me alone 
with the house and it was peaceful. I sat 
down at the rig with full intentions of enjoy¬ 
ing a few hours of DX-chasing or rag-chew¬ 
ing, whichever seemed most probable. With 
the earphones in place, the warmed tubes of 
my hearing aid greeted me with the loudest 
racket I have ever heard. My S-meter spun 
over to S-94- without a signal coming 
through. Needless to say, my spirits dropped 
to rock bottom and my relaxation was shat¬ 
tered. After a few choice invectives, I started 
to turn to a new mystery book. However, 
having had this experience before, something 
inspired me to start researching. 

The first reaction was to yank out the an¬ 



tenna lead to the receiver. When this was ac¬ 
complished, the noise stopped. Here was my 
assurance that the interference was probably 
generated by a source outside of the shack. I 
knew what I could do: call the power com¬ 
pany. The power company has a group of 
trained men whose job is to track down radio 
interference emanating from their installations 
and they usually locate the trouble. However, 
I also had learned another thing: it is much 
better to tell the power company approximate¬ 
ly the location of the noise or where I thought 
it was being caused. Such information can 
speed their search immeasurably. This meant 
I must embark on a small transmitter hunt 
with my mobile gear. Tracking down line 
noise is no art and takes little skill. It takes 
patience. It can be done with a mobile ama¬ 
teur receiver or with a transistorized broad¬ 
cast receiver, but the latter is not as sensitive, 
does not have an S-meter and is not too di¬ 
rective. Consequently, it is better to use mo¬ 
bile gear for this work. 

Last winter I was cursed with a noise which 
was intermittent—loud crashes every few sec¬ 
onds—as if two wires were striking together 
or as if a branch was hitting a live wire every 
time a gust of wind came along. It was a 
dark, blustery, cold and snowy night, but 1 
was an angry ham and as long as I could not 
have fun indoors with the rig where I be¬ 
longed, I bundled up and faced the storm. 
In my rnittened hand I clutched a broadcast 
receiver which led me directly to the feed-line 
coming down from a cubical quad on the 
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roof of a neighbor’s house. This, I was aware, 
was not connected to his receiver or transmit¬ 
ter. Each time I placed the receiver against 
the coax, I received energetic blasts of noise. 
Yet I knew that there was no power up there 
to generate noise—even static charges could 
not be responsible for it. Then I discovered 
the same racket on my own feed-line. The 
noise was being picked up by the antennas 
and coupled through the feed-line to the BC 
receiver. I quit and returned to another mys¬ 
tery novel. The sequel to the story is that 
after having been plagued for months by the 
same noise in various degrees of strength, the 
power company came out and removed from a 
high wire, a piece of baling wire which had 
been used to tie up newspapers. The news 
boys had tossed it over the lines several blocks 
from my QTH. 

There you are—look for bailing ware! 

To assist me in obtaining the general direc¬ 
tion of the noise and to save gasoline at the 
outset, I always peak up the signal with my 
beam. In almost every case, it shows definite 
directivity. Then I scramble out and light 
off with the mobile gear, drive down the 
street in that general direction watching the 
S-meter rise or fall. It is not long before I 
locate a place where the noise reaches a cre¬ 
scendo. Nevertheless you can be fooled. Line 
noises have a tendency to have peaks and 
nulls as you travel along their path. The in¬ 
terfering signal also has a propensity to travel 
down the ground wires of the poles and show- 
up loudest at a spot a long way from where 
it is generated. Then you really have a prob¬ 
lem. The power company men are the only- 
saviors in such cases. 

Now comes the situation when you pinpoint 
the noise, not on the power company’s lines, 
but in and around a private dwelling. Here, 
like TVI, diplomacy is necessary. The noise 
might be interfering with the TV in that house 
and in many other houses thereabouts and is 
being blamed on you, the nearest ham. So it 
is always better if the power company makes 
the call for you. They will as a rule. The 
nastiest situation of this nature was the noise 
which had been plaguing a well known ham 
for months. The noise always came on at a 
certain time each morning, just when DX was 
at its best. The power company informed the 
ham that they had traced it to a certain ad¬ 
dress and had ascertained that it was a heating 
pad. The heating pad belonged to a lovely old 
lady who suffered from arthritis. What to do? 
The lady couldn’t be asked to forego the use 
of her pad. So I suggested that a letter Ire 
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written to the manufacturer. Sure enough, a 
new heating pad arrived in a short while. But, 
how embarrassing! That very day the power 
company men inh»nned the amateur that 
they had discovered a cracked insulator which 
was the source of the disturbance. At the* hour 
the noise commenced, someone (possibly the 
lady) always pulled a load from the line and 
the insulator commenced to are. There was a 
new heating pad and no noise! 

One must never forget the electric tool— 
the electric razor (I hate them, but many 
people would not use anything else)—the vac¬ 
uum cleaner,—the mix-masters, the electric 
drills and saws—and the fellow who always 
tunes his car when the DX is hottest. I am still 
trying to get a cure-all for vacuum cleaners, 
as they, of all the above, stay on the longest 
in hands of a meticulous housekeeper. My 
neighbor’s vacuum cleaner makes more noise 
than my wife’s and that is bad enough in some 
parts of the house. In other parts of the house 
I do not hear it. It depends on the wiring. 
What to do? Even the power company says 
trial and error—cut and try—sometimes a line 
filter, sometimes a capacitor, but each is ad 
hoc. You can't argue with a neighbor over that 
and as for the XYL . Please clean when 
I am at work. Thanks. 

The power company volunteered a good one 
about a disturbance which bothered TV, BC 
and all the neighbors for a good distance 
around. After a long chase along their wires, 
after visiting various homes where the noise 
seemed strong, one power company man 


pulled a fuse in a private house and the noise 
ceased. Then, ascertaining that nothing was 
plugged into the particular line, he put the 
fuse back into its socket and the noise arose 
once more. Only because someone, at that 
moment, rang the door bull was any thought 
given to that little noticed, but important 
household appliance. Inspection showed, when 
the bell transformer was located, that it was in 
deplorable condition. It had been arcing to its 
case for so long that it was covered with soot— 
and it had not actually shorted out! So watch 
out for the door bell transformers. 

I had a really fine noise when 1 lived in 
an apartment. I was reads to take an oath 
that a bootlegger was operating in or near the 
building and was sending CNN 7 with a raw note. 
I do not recall how I made the discovery, but 
the culprit was a cheap tropical fish tank 
thermostat. It would keep coming on and off 
with very fine rhythm, and sending out a 
strong signal through the lines. 

Other annoyances can be butter condition¬ 
ers In refrigerators, the machine in the store 
down on the corner which keeps the peanuts 
warm, a cheap house fuse (a lot of people use 
them), and a loose connection in a light cord. 
There is hardly any use in mentioning neon 
signs and fluorescent lights because they 
should be the first suspect if present. Diather¬ 
my once was a great cause of concern when 
considering interference but lately it has been 
tamed and properly shielded. Some TV sets 
can cause interference, but that source is very 
rare. 
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The power company tells me that in areas 
close to salt water the spray and the mist can 
deposit a coating on insulators which will 
then produce a corona. Furthermore, atop cer¬ 
tain poles are large knife switches for power 
company use and they become crusted with 
salt and dust and soaked with moisture. When 
that happens a resistance is built up between 
the blade and the other element of the switch 
and arcing occurs. 

But don’t get caught off guard—one day I 
couldn’t hear a thing on 20 but a raucous 
roar. I did everything but turn off the final. 
When I did that, the noise abated. I turned 
it on and in a few minutes it was there 
again. It wasn't the blowers, but it was a lo¬ 
quacious tube. I replaced the tube and the 
noise was in the past. A faulty TR switch can 
also cause you no end of annoyance. 

I have found that the power companies 
are always willing to help you if you keep 
after them. It is human to travel the easiest 
path. So it may require several calls. It may- 
take a letter to the local FCC office to stir 
them up. One amateur near ine made a 
log of the number of times and the dates he 
called the power company without any re¬ 
sponse. Suddenly he received a landline call 
that they were coming to his area with a van 
load of gear from the state capital. That did 
it. The noise stopped before they arrived. 
The visit was repeated three times until they 
found the culprit. The old gag about the 
toothache vanishing as you approach the den¬ 
tist’s office. 

The big big difficulty is that the power 
company men work when I work and you work 
and everybody but the night shift works. Day¬ 
time! The noise generally comes at night when 
dampness settles and homes draw a heavy- 
load. That is why it may take coaxing to get 
the power company meir to aeceed to your 
schedule and the noise schedule as well. Don’t 
give up! The criminal may give you trouble, 
but it will eventually be silenced. 

In summation, first try to locate the source 
of the line-noise. Then call the power com¬ 
pany. If one call does not bring results or a 
representative, make several calls. They may¬ 
be very busy. If that fails, contact the nearest 
FCC office explaining the situation. They may- 
contact the company- or come out with their 
own equipment. The most important thing is 
not to take line-noise as a matter of course. 
Make every attempt to have it tracked down. 
It is not something which should be accepted 
as inevitable. Good hunting! 

. . . W4NJF 
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Jim Kyle K5JKX 
1236 44th St. NE 
Oklahoma City, Okla. 


Assembling the Sideband System 


In the previous articles of this technical 
series on sideband, we have examined virtu¬ 
ally all the “building blocks” that go to make 
up a sideband system, in either the transmit¬ 
ter or the receiver. Now it’s time to see how 
these blocks go together to form a complete 
system, as well as to find out how to test and 
measure the performance of the finished sys¬ 
tem. 

First, though, let’s review the “building 
block” concept. It’s an idea which is becom¬ 
ing more and more popular with professional 
designers, since it makes their job so much 
simpler. Basically, any electronic circuit (no 
matter how complicated) can be thought of as 
a “black box” with its input, output, and sup¬ 
ply voltages specified. Given a large enough 
number of types of these “black boxes,” a 
designer can put together any type of system 
by simply using the boxes as building blocks. 


joining the output of one to the input of the 
next and arranging them by function so as to 
come up with the system he wants. 

All of us do this to some extent in our sta¬ 
tions; the transmitter is one building block, 
the microphone another, the antenna still a 
third, and the receiver a fourth. We choose 
what we like for each of these four blocks, 
connect them all together properly, and come 
up with a station. 

Similarly, the specific circuits discussed in 
earlier articles in this series can also be con¬ 
sidered as blocks, and hooked together in a 
nearly infinite number of ways to provide the 
sideband station you prefer. 

In using the building block concept, two 
factors are of extreme importance. Whenever 
two blocks are joined, they must be com¬ 
patible both in signal level and in impedance. 
Thus you wouldn’t connect a coax-output-onlv 
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transmitter directly to twinlead; you’d put an 
antennna tuner (another block designed spe¬ 
cifically for matching purposes at each end or 
“interface”) in between to make everything 
work. 

Most of the circuits discussed so far are 
fairly compatible; input and output require¬ 
ments of each are described in the original 
discussions and won’t be repeated here. A 
few just don’t work out right without match¬ 
ing blocks between. 

To show how the blocks can be put to¬ 
gether into a number of different systems, let’s 
look at some of the more popular homebrew 
sideband systems from the recent past, as well 
as at one commercial transmitter. 

The W6TEU filter system 

A good starting point is the W6TEU “Side¬ 
band Package” first described in the June, 
1958, issue of QST. A block diagram of this 
unit is shown in Fig. 1 (for the schematic, see 
the ARRL manual Single Sideband for the 
Radio Amateur— or draw your own by filling 
in the blocks with the circuits from previous 
articles in this series). 

The block marked “speech amplifier” is a 
conventional audio amplifier such as that used 
in any modulator, giving approximately 30 
volts peak audio output from a crystal mike 
(but only about 2 volts are normally used— 
the rest is reserve). The resulting audio feeds 
a two-diode balanced modulator. 

The balanced modulator also receives rf 
input from a 450 kc crystal oscillator, through 
a cathode follower used for impedance trans¬ 
formation. An unusual feature of this circuit 
is that the crystal oscillator output is also 
doubled, then passed through a stage which 
can be switched to either double or triple, 
giving an output frequency which is either 4 
or 6 times that of the crystal. This is used 
later to provide choice of sidebands. 

Output of the balanced modulator goes 
through a 455 kc filter, which may be either 


a mechanical or a crystal lattice type (W6TEU 
used a crystal lattice). The filter output 
is upper sideband, and passes through a class 
A voltage amplifier before reaching the first 
mixer. 

The other input to the first mixer is the 4x 
or 6x crystal frequency mentioned earlier; 
the output of this mixer is always at 5 times 
the original crystal frequency. Since the 455 
kc input was upper sideband, the ouqmt will 
be upper sideband if the injection is at 4x, 
and will be inverted to lower sideband if the 
6x injection is used. This trick provides a 
choice of sidebands with no compromise of 
filter characteristic. 

Carrier output from the cathode follower is 
also provided to the first mixer through an 
“injection” potentiometer, to allow AM opera¬ 
tion if desired. 

The 2250 kc output of the first mixer then 
goes to a second mixer, where it is hetero¬ 
dyned against the output of a VFO operating 
in the 5250-6250 kc region; the output of 
this mixer is between 3 and 4 me, usable on 
75 directly and capable of being heterodyned 
again to higher bands. This heterodyning oc¬ 
curs in the third mixer, where a crystal oscil¬ 
lator provides the transfer signal. 

Output of the third mixer goes through a 
chain of linear amplifiers, at ever-increasing 
power level, to the antenna. A bit of outgoing 



Fig, 3. W3TLN SSB transceiver. 


JANUARY 1966 


55 














Fig. 4. The Little Feller. 


signal is sampled and used for automatic gain 
control, to prevent limiting in the linear amps. 

The W2EWL phasing exciter 

This exciter is a filter type, and has been 
highly popular with those liking filter exciters. 
One of equal popularity among the phasing 
set was W2E\VL’s “Cheap and Easy SSB,” 
originally described in QST for March, 1956. 

The block diagram of this unit appears in 
Fig. 2; the schematic is in the ARRL publica¬ 
tion mentioned earlier. 

Like the W6TEU rig, this uses a conven¬ 
tional audio pre-amp without about the same 
characteristics; it feeds a cathode follower for 
impedance matching, and the audio then goes 
through a low-pass filter to remove everything 
above about 3 kc before reaching a commer¬ 
cial phase-shift network. 

Output of the phase-shift network feeds 
a pair of triode amplifiers, which in turn 
drive (through transformers) a four-diode 
balanced modulator. 

The rf input to the balanced modulator 
originates in a 9 me crystal oscillator, passes 
through an rf phase-shift network, and then 
meets the audio in the balanced modulators. 
A tank circuit in the balanced-modulator out¬ 
put does the phase addition and cancellation 
which gets rid of one sideband, and a voltage 
amplifier brings the wanted sideband up a bit 
in level before it reaches the mixer. 

The mixer’s other input is from a VFO op¬ 
erating near 5 me, and mixer output goes to 
a pair of 1625’s (or 807.s) which feed the 
antenna directly. 

The SSB transceiver 

The great similarity between a SSB trans¬ 
mitter and a SSB receiver has prompted sev¬ 
eral designers to combine the two into a single 
system; quite a number of SSB transceivers 
are now on the market. One of the original 
designs was that by W3TLN, described in 
June, 1959, in QST. Fig. 3 shows the block 
diagram of this unit. 

Audio in the W3TLN unit comes from a 

carbon mike, eliminating the pre-amp used in 


the other two systems examined. It goes di¬ 
rectly to a bride-type balanced modulator, 
which gets its rf from an 8553 kc crystal os¬ 
cillator. Output of the modulator goes to a 
filter which passes 8550-8552.7 kc, and the 
sideband which gets through the filter is then 
amplified by two class A voltage amplifiers. 

In the transmit position, output of these 
amplifiers goes to the transmitting mixer, 
which receives its other input from a variable 
crystal oscillator which can tune some 50 kc 
on 15 meters. Mixer output feeds a 12BY7 
driver, which in turn pushes a pair of 1625’s 
which are hooked to the antenna. 

In the receive position, incoming signals go 
through a caseode rf amplifier into the receiv¬ 
ing mixer, which also is fed by the VXO; out¬ 
put of this mixer goes to the filter input, and 
the output of the amplifiers following the 
filter is switched to a product detector which 
gets its BFO signal from the 8553 kc crystal 
oscillator. 

Switching from transmit to receive is done 
primarily by supplying or removing plate volt¬ 
age from the various tubes; only two signal¬ 
carrying leads are switched, one at the an¬ 
tenna and the other at the if amplifier output. 

The Little Feller 

One of the simplest of all single-sideband 
transmitting systems is Lester Earnshaw’s 
“Tucker Tin Two” apparently first described 
in “The Sidebander” and later picked up and 
modified by a number of other people. One 
of the most interesting versions of this sys¬ 
tem was “The Little Feller,” first put together 
by W50RH and reduced to duplicatable form 
by W5BCS, and described by them jointly in 
the November, 1962, VHF Horizons. 

Fig. 4 shows the block diagram of “The 
Little Feller,” and you’ll notice that it uses 
only four tubes (outside of the power supply) 
to give SSB output in the 50 me band. 

Audio passes through a 12AT7 preampli¬ 
fier, although a carbon mike is used (purpose 
of the carbon mike is to reduce highs without 
resorting to an audio filter). It passes through 
a homebrew phasing network consisting of 
two capacitors and one resistor, then goes to 
a pair of two-diode balanced modulators. 


Fig. 5. The DSB, Jr. 
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Fig. 6. Getting USB or LSB at the VFO frequency. 


The rf for the balanced modulators comes 
from a 6U8 oscillator-multiplier, which uses a 
Robert Dollar circuit to get 25 me output 
from the triode half with an 8.3 me rock, then 
doubles in the pentode. An RC rf phasing 
network is used between the multiplier and 
the modulators. 

SSB output from the common tank circuit 
of the modulators is amplified in a 6CL6 
driver, operated class A, and then goes to a 
neutralized 6146 output stage. And that’s all 
there is to it. 

Double sideband—the DSB, Jr. 

Double sideband is just about as simple; 
the G-E Ham News “DSB, Jr.” circuit also 
used four tubes to get comparable output. The 
block diagram appears in Fig. 5, and is ap¬ 
plicable to almost any DSB system. 

Audio passes through a single stage of 
amplification, and is then clipped and filtered 
to increase the average power level. Next, it 
goes to a low-power (less than 1 watt here) 
power amplifier, which drives the balanced 
modulator. 

RF for the balanced modulator input comes 
from a triode crystal oscillator, operating at 
final output frequency. The balanced modu¬ 
lator itself is of the active type, using two 
power-output tubes; this is the biggest differ¬ 
ence between DSB and SSB so far as the 
system goes. Output from the balanced modu¬ 
lator goes directly to the antenna, and you 
have a functioning DSB rig. 

Many variations of these five systems are 
possible; in addition, there’s nothing to stop 
you from going back through our preceding 
articles and putting together the blocks in 
your own way, to come up with still a differ¬ 
ent system. At least one fellow has tried fol¬ 
lowing a phasing system with a filter, to get 
all the advantages of both techniques (he 
says it works fine). 

The sideband VFO 

At this point, you have a complete sideband 
transmitting system—but you still add quite a 


few conveniences to it. Things such as VFO 
control, VOX circuits, and T-R switches make 
life much easier. 

Common usage of the VFO in sideband 
operation is by the heterodyne technique; 
this minimizes any frequency instability of the 
VFO, an important consideration when you 
consider that 50 to 100 cps is the maximum 
drift allowable in sideband. 

Phasing rigs generating their sideband at 
9 me usually use a 5 me VFO, so that the 
VFO output may be added to a 9 me upper 
sideband to get USB output on 20 meters, or 
subtracted from the same 9 me signal to get 
LSB on 75. 

Another VFO technique, passed along by 
W5QMI in QST several years ago, uses two 
balanced modulators to give the choice of 
USB or LSB, at the VFO output frequency. 
A block diagram of the technique is shown 
in Fig. 6. 

From the VFO, the rf signal is fed to a 
balanced modulator along with the crystal 
frequency of the sideband exciter (which may 
be either phasing or filter, and at any fre¬ 
quency). The output circuit of this balanced 
modulator can be switched to either the sum 
frequency, or the difference. This sum or dif¬ 
ference frequency, in turn, goes to another 
balanced modulator together with the SSB 
output of the exciter. Output of the second 
balanced modulator is on the VFO’s original 
frequency. 

If the difference frequency was chosen 
from the first mixer, the sideband output will 
be the same as that from the exciter. If, how¬ 
ever, the sum frequency was chosen, the side¬ 
band will be inverted so that lower becomes 
upper and vice versa. 

As originally described, the VFO was on 
3900 kc while the exciter was on 450 kc; any 
frequencies will work, however, so long as 
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they are separated properly to avoid image 
troubles. 

VOX 

To many operators, SSB operation and 
voice control are synonymous. Actually, 
either can be used separately, but most of 
the advantages of voice-control or VOX oper¬ 
ation can be used to their fullest only with 
a suppressed-carrier system. On the other 
hand, AM does not sound so good with VOX. 

Many VOX circuits have appeared; basic¬ 
ally, all of them consist of a way of using 
the audio from the microphone to either trip 
a relay or fire a keying tube, so as to turn the 
transmitter on and the receiver off whenever 
the microphone is receiving any sound. 

The earlier circuits couldn’t be used with 
a loudspeaker, because the mike had no way 
of telling where its sound was coming from. 
Later, however, cancellation or QT circuits 
were developed to allow VOX and loudspeak¬ 
ers to live together. 

One of the simplest such VOX units was 
developed by W6IBR, and uses only three 
twin tubes plus a relay. The circuit is shown 
in Fig. 7. 

Audio sampled from the transmitter is am¬ 
plified in half of the 6SN7, while some from 
the receiver goes to the other half of this 
tube. Outputs of both tubes go to half-wave 
rectifiers (the two halves of a 6H6) which 
are connected to give DC outputs of opposite 
polarity. The summed outputs of the recti¬ 
fiers, in turn, fire a keyer tube, the 6SL7. 
When no output is being received from the 
transmitter, the keyer tube conducts and 
holds the relay closed. By proper balancing 
of input level controls, this condition can be 
made to hold true even for loud signals from 
the receiver. But when you talk into the mike, 
the keyer tube is cut off by negative voltage 
developed through the “transmit” rectifier, 
and the relay drops out, putting the trans¬ 
mitter on the air. 

A number of other VOX circuits have ap¬ 
peared in the literature from time to time; 
the ARRL publication mentioned earlier con¬ 
tains a wide selection of them. 

T-R switches 

With a VOX circuit (as well as for break- 
in on CW, which is a bit outside our scope 
here) you must have virtually instantaneous 
changeover of the antenna from transmitter 
to receiver. Antenna relays just don’t operate 
fast enough; the situation calls for an elec¬ 
tronic switch with no moving parts. 

Such a switch is called a T-R switch, and 



like VOX circuits, quite a feu 7 have been 
designed. 

Several of the most popular have been built 
around grounded-grid triode amplifiers with 
high-valued grid-leak resistors, bypassed to 
ground. Under normal received signal condi¬ 
tions, these amplifiers give some gain (with 
a tuned plate circuit). However, when hit 
with several volts from the transmitter, the 
grid draws current and the resulting current 
flow through the big grid-leak resistor cuts 
the tube off. You can even pick off a bit of 
this cut-off voltage through an isolating re¬ 
sistor and use it to mute the audio of the 
receiver, if you like. 

A typical schematic of such a circuit, 
adapted from a design by W3LYP originally 
published in QST for October, 1957, appears 
in Fig. 8. The original circuit operated up to 
the kilowatt level with very low SWR, but 
only with RCA tubes. Other makes were un¬ 
able to take the high rf voltage between 
cathode and filament. The modifications in¬ 
cluded here are intended to make any 6BZ7 
usable, as well as to allow for receiver muting 
at the same time. 

All of which brings us around to the final 
subject on our agenda: instrumentation, ad¬ 
justment, and testing. 

Instrumentation 

Any transmitting system requires some in¬ 
strumentation. FCC regulations require us to 
log input power used, and most of us want 
to be able to tune up for maximum output 



Fig. 9. Crystal diode voltmeter. 
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Fig. 11. Twin trapezoid (bow tie) patterns. 


power as well. In addition, with a sideband 
system it’s essential to adjust it for maximum 
linearity (this is important in AM too, but 
not so well realized). All of these aims re¬ 
quire different types of instruments to be 
hooked into the circuit. 

Input power is easy to determine with a 
plate milliammeter and a voltmeter across the 
final power supply; with suppressed-carrier 
systems, the FCC has ruled that the official 
power input is the product of the voltage and 
the highest current read on the meter during 
operation, with the further specification that 
the milliammeter used have a time constant 
not greater than % second (this is true of 
almost all common milliammeters). Thus if 
you run 500 volts to the final and the current 
meter occasionally kicks up to 250 ma, you’re 
running an official 125 watts input. 

Output power is measured most simply by 
some sort of rf voltmeter connected across the 
feedline. A reflectometer type of SWR bridge, 
in the forward-power position, is excellent. 
So is a crystal-dioxide voltmeter (isolated by 
a resistor to avoid harmonic troubles) across 
the rf output jack, as shown in Fig. 9. With 
either of these, tune for maximum meter 
swing with a steady-tone input signal. 

Both of these types of instrumentation are 
necessary for day-to-day operation, but for 
initial tuneup of a sideband rig—and! most 
helpful also in routine operation—an oscillo¬ 
scope of some t>pe is a must. 

The reason for this is that a meter can tell 
you only how much power is going in or com¬ 
ing out; it can’t tell how distorted the power 
is or isn’t. 

The sideband scope need not be elaborate; 
several simple varieties have been described 
in the past. Most service-type scopes can be 
adapted for SSB waveform examination by 
connecting a length of twinlead to the verti¬ 
cal deflection plates of the CRT, then form¬ 
ing the other end of the twinlead into a 
two-turn loop (splitting the insulating web 
down the middle first) and coupling this loop 
to the final amplifier tank. 

For some sideband tests, a pair of linear 
envelope detectors can be used, and then no 
rf appears on either scope input. Circuits for 
these detectors will be discussed a little later. 

All sorts of sideband tests can be run with 
the scope. The most common, often used for 


checking general adjustment of the linear 
amplifier, is the “two-tone” test. 

Testing with the scope 

To perform this test, feed an audio signal 
of about 1000 cps into the mike input, being 
careful not to overload the audio section of 
the rig. Unbalance a modulator slightly to 
inject some carrier, so that two tones sepa¬ 
rated by about 1000 cps go through the final. 

In a filter rig, this is done by first unbal¬ 
ancing the modulator so that about half-power 
carrier goes through. Then the audio is fed 
in, and increased in level until the negative 
peaks on the scope just meet at the center 
of the display. 

In a phasing exciter, leave the carrier bal¬ 
ance alone but disable the audio input to 
one of the two balanced modulators. Feed 
just enough audio tone in to get a usable pat¬ 
tern. 

The “two-tone” test can show you the point 
of peak limiting of your final, can show the 
proper bias point, and can reveal parasitics 
also. 

Typical patterns of this test are shown in 
Fig. 10. The first pattern, A. is the ideal. 
Pattern B shows the effect of too much bias, 
while pattern C is what you’ll get if you’re 
overdriving. Extreme overdrive gives pattern 
D, while parasitics show up as in pattern E. 

For phasing rigs only, a more informative 
variant of the two-tone test is the “twin 
trapezoid.” This is also very useful with 
DSB transmitters. The test setup is identical 
with that of the two-tone test except that the 
horizontal sweep signal for the scope is taken 
from the audio oscillator rather than from the 
scope’s internal sweep oscillator. 

Patterns to expect with the twin trapezoid 
(sometimes called bow-tie) test appear in 
Fig. 11. The ideal pattern is shown at A; B 
shows the effect of too much bias. Pattern C 
is slight overdrive, while D shows extreme 
overdrive. If the pattern shown at E appears, 
you have phase shift in the system and 
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should connect an equalizing circuit such as 
that of Fig. 12 betwen the oscillator and the 
scope; adjust for a clean pattern. 

Linearity tests 

To check for perfect linearity the most in¬ 
formative technique is to sample a little rf 
SSB ahead of the amplifier, and a little more 
after it, then compare the two samples. This 
is easily done with a scope and two linear 
detector units. 

Fig. 13 shows the circuits of the two de¬ 
tector units, while Fig. 14 shows the test 
setup in block-diagram form. Such a setup 
can be permanently wired into the system, 
coming out on two sets of leads to tie into 
the scope. 

To start the test, feed some audio into the 
transmitter and connect the scope into the 
circuit. Set horizontal input selector to “ex¬ 
ternal,” and adjust both vertical and horizon¬ 
tal gain controls on the scope to get a straight 
line at a 45-degree angle (if possible). If you 
can’t get the line straight, adjust for a 45- 
degree angle at the straightest part; if the 
line opens up into a loop, hook up the equal¬ 
izing circuit of Fig. 12 and adjust to get a 
line. 

Now you can either use the single-tone 
sine-wave input, or merely talk into the trans¬ 
mitter. So long as everything is operating 
perfectly, you’ll continue to get the straight 
line as shown in A of Fig. 15, although 
length of the line will vary as you talk (and 
it will shrink to a dot when you aren’t talking 
at all). 

Improper operation of the amplifier is in¬ 
dicated by the other patterns of Fig. 15. Im¬ 
proper tuning of the driver can give the pat¬ 
tern shown at B (which may come out upside 
down on your scope due to phase reversals). 
Pattern C indicates non-linear operation due 
to incorrect bias. Pattern D shows overdriv¬ 
ing of the final. This test, incidentally, can be 
used for talking up to the absolute legal limit 
with no fear of harming the tubes while test¬ 
ing. It was first described by W8QNW in 
CQ for March, 1958. 

So far, we’ve been talking about operating 
tests mostly; however, initial tune up is a most 
important testing step, so let’s take a little 


time to see how it’s done on the various types 
of rigs. 

Tuning the filter rig 

Simplest of all types to tune initially is the 
filter rig. Well assume that all the stages 
are operating and produce at least some out¬ 
put, approximately of the nature you in¬ 
tended. This is initial tune-up, not de-bug- 

ging ‘ , , 

First step is to key the rig and insert a little 

bit of carrier. This injected carrier is used to 
tune the final stages for maximum output 
power just as if it were a CW rig or an AM 
phone affair. 

Now remove the carrier injection and see if 
the output drops to zero. If not, adjust the 
balance of the modulator until it does. You 
should have no detectable output at all in the 
absence of speech input. 

When you have the carrier completely out 
of the way, you can proceed to test linearity 
of the final. Adjust bias for best linearity, 
being certain not to end up with a value of 
resting plate current which is too high for 
the tubes. If you do, make the best com¬ 
promise you can. You’ll find the loading to be 
another important factor; underloaded linear 
amplifiers are seldom very linear. One quick 
way to find a starting point is to inject some 
carrier, tune for maximum output, then load 
up (redipping for resonance every time) un¬ 
til output drops 10% from maximum. Remove 
carrier and adjust bias for best linearity, then 
touch up the loading. 

The DSB rig 

Next simplest to tune is the DSB rig. Pro¬ 
cedure is essentially the same; first inject a 
little carrier by unbalancing the modulator 
and tune for maximum output, loading a little 
heavier than the point of maximum smoke, 
then re-balance the modulator for minimum 
carrier. 

Then hook up a scope for the twin trape¬ 
zoid test, and adjust bias for the best cross¬ 
over characteristic. When you get it, you’re 
ready to go. 



Fig. 14. Linearity test set up. 
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Fig, 16. Carrier and sideband suppression. 


The phasing system is harder 

Most complicated of all to initially tune is 
the phasing rig. On it, you have at least four 
and often more special adjustments, in addi¬ 
tion to all the normal rf tuning controls. 

Quickest way to tune one of these is to 
follow the same initial procedure, to the point 
of having increased final loading for a 10% 
drop in output, then simply look at the out¬ 
put rf waveshape with a single tone audio 
input. The waveform of the audio should be 
free of harmonics, because they will give you 
troubles. 

If everything is working right, you’ll see a 
band of light with perfectly smooth top and 
bottom edges on the scope. This indicates 
suppression of both carrier and undesired 
sideband by more than 30 db. More likely, 
you’ll find ripples on the pattern. If the rip¬ 
ples look like two different frequencies are 
present, you have both carrier and “wrong 
sideband” in the output. If they seem to be of 
only one frequency, the carrier is probably 
satisfactory but the other sideband is still 
showing up. Typical patterns for all three 
cases appear in Fig. 16. 

Note that ripples due to carrier are twice 
as wide as those due to “wrong sideband.” 
This tells you which adjustment needs touch¬ 
ing up. 

The controls and what they do are as fol¬ 
lows: the rf phasing control, somewhere in 
the rf phase-shift network, is one of two 
(sometimes three) which affect sideband sup¬ 
pression. The other two are the af balance 
control, usually found in the circuit of the am¬ 
plifier following the phase shift network, and 
the af phasing control, ahead of the PSN. 
The carrier balance controls, in each of the 
two balanced modulator circuits, control car¬ 
rier suppression. 

When you’re looking at the output wave¬ 
shape, it’s easiest to adjust the carrier bal¬ 
ance controls with no audio applied, working 
for zero output from the exciter. Then apply 
audio, and follow a round-robin technique 
with the other controls to minimize ripples on 
the display. 

However, even with all ripples gone, there 
is a chance that you may have adjusted to 
put some “wrong sideband” into the signal 
to cancel out unsuspected 3rd-harmonic out¬ 


put! For this reason, it’s always wise to check 
with a sharp receiver after using the scope 
for tuneup. The receiver can he used instead 
of the scope, but in the early stages of ad¬ 
justment is sensitive to overload. 

To use the receiver, first tune to the 
wanted-sideband output signal with the re¬ 
ceiver set for minimum bandwidth, and ad¬ 
just coupling from receiver to transmitter to 
get a convenient S-meter reading. Then tune 
down to the carrier frequency, and balance 
the carrier controls for as close to an absolute 
null as you can get. Finally, tune on to the 
“wrong sideband” and adjust the suppression 
controls for the best null possible here also. 
Then go back to the wanted sideband and 
check all the adjustments, just to make sure 
nothing has gone wrong. 

If you can’t seem to make the rig behave 
during any of these tune-up procedures, 
trouble-shooting is indicated. However, it 
should be little problem if you have put the 
system together building-block fashion. Usu¬ 
ally the type of misbehavior points to the 
offending circuit. For instance, balanced- 
modulator trouble usually manifests itself by 
an inability to get a carrier null. This may be 
due to a bad diode, or to a tank circuit 
pulled far out of resonance by diode capaci¬ 
tance. 

In a filter rig, troubles in the filter show 
up as incomplete sideband suppression. The 
cure depends largely on the type of filter 
used. The same symptom in a phasing rig 
usually comes from the audio phasing section. 

Lack of linearity may be due to improper 
adjustment or to faulty parts values in the 
amplifiers; however, a rough-sounding final 
signal may not be due to the amplifier at all 
as the modulators themselves may be a bit 
non-linear also. This type of distortion is usu¬ 
ally cured by keeping the ration of rf to audio 
voltage high, or, in other words, operating 
the balanced modulators at extremely low 
modulation-percentage levels and making up 
the gain in the linears later. 

By this time, you should have enough data 
to design, build, test, and operate any kind 
of SSB system. If you need additional data, 
the books listed at the end of the first article 
of this series are recommended. See you on 
sideband! 
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Gus Browning W4BPD 


Gus: Part IX 


At the end of Chapter 8 I was on the island 
of Mahe with W0AIW, W0.V1AF, W0UQV 
and Harvey Brain, VQ9HB where we had all 
gathered for the purpose of going to either 
Agalega or Aldabra Islands. The boat had 
been chartered from Harvey. Plans had been 
made to have the boat ready for us to depart 
immediately upon our arrival from Mombassa. 
But the boat was a long way from being 
ready to leave. Some of us were at the point 
of wanting to go back to Mombassa because 
we discovered that it would be almost impossi¬ 
ble to get the boat in condition to depart in a 
day or so. The 0 boys had a rather tight 
schedule, as they had to return home by a 
certain day. As for me, I had no definite 
schedule, my problem being centered around 
money. After much talking and work we did 
get the boat in a more or less seaworthy con¬ 
dition. Harvey went to Temolgee’s Store and 
bought the necessary things we would need. 
We loaded our equipment on board. The 
transmitter was strapped down in the hold on 
a small table and the ‘putt putt’ (generator) 
was fastened down on the front of the deck. 
The cook stove was in the center of the deck 
with the two 50 gallon drums of petrol fas¬ 
tened down very near it! Macan the cook had 
his big bag of rice, ole Doc had his deep sea 
fishing equipment, and Harvey had his black 
cat. We were as ready to go as we would 
ever be. 

Haney maneuvered the ship very expertly 
through the maze of buoys and other obsta¬ 
cles between the short pier and the deep 
water of the channel. Mike got his deep sea 
rod out and put a spinner on the line and let 
it out behind the boat some 150 or 200 feet. 


Macan got busy with his cooking on the 
open deck. Now let me tell you about that 
cook stove thing. Built up on the deck near 
the center of tbe deck was a spot covered 
with sand some 3 or 4 inches deep. In the 
middle of this box in a pile of sand were four 
metal rods with metal on top of them on 
which to set the pots and pans. The fuel used 
was pieces of wood that burned under the 
pans. This was what you might call a real 
open air stove. Of course when the fire was lit 
there were a lot of sparks and with the wind 
that was blowing, these sparks would fly 
everywhere. Now with two 50 gallon drums 
of petrol not too far away it certainly did 
make for interesting conversation. I told the 
fellows that it did not worry me at all. I said 
that I was just going to let my insurance com¬ 
pany worry—there was no need for both of us 
to worry. I don’t think this line of reasoning 
went too well with them though. 

We were headed for Agalega which back 
then would have been a ‘new one.’ Port Vic¬ 
toria faded in the distance. The seas were in 
a very fine mood with nice little swells with a 
sort of clockwork rhythm to them. The boat 
would rock from one side to the other and 
then the bow would go down and then the 
stern. I called this the Mahe Twist or the 
Seychelle Swing. It was a real soothing sort 
of thing, at least to me it was. Not having 
been to sea before and not having enough 
sense to know that such carrying on would 
maybe get the sea sickness bug started, I just 
sat back and enjoyed it all. For about the 
first three or so hours we were in the open 
channel and not too far away from land so we 
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were shielded from the white caps of the open 
sea. When we approached the end of Mahe 
Island I could see all those pretty white caps 
on the deep sea beyond. I could see that 
things were going to get very interesting 
when we left the protection of the island and 
were out in the real ocean. 

All this time Macan was busy cooking his 
rice and fish. You know, down there they let 
the head stay on the fish when they fry it and 
they fry it in some sort of oily oil which never 
cooks the fish to a brown color. In fact when 
it is completely cooked it is the same color 
that is was when first put in the frying pan. 
I noticed that Doc was keeping one eye on 
the fish and the other on the sparks flying 
here and there. 

Well, there we were four land lubbers 
about to hit the open sea in a small boat 
about 50' long and about 12' across. It was 
basically a sailboat with a small diesel used 
generally for docking or when there was no 
wind at all. It was a good sea-worthy ship and 
Harvey a good captain. There were no con¬ 
veniences of home on board. You slept down 
in the hold in swinging hammocks and there 
is the usual smell that exists in the hold of 
boats like this. The smell is a little fishy, a 
little diesel oil, a little kerosene and a little 
petrol. Then there is the smell of human 
beings mixed up with all these other smells, 
and, of course, a little black cat smell thrown 
in with all the others. But, you are on a 
DXpedition. When things are not going right 
and the situation is a little rough I always 
think of all the boys back home that are 
watching us and getting their rigs right, lock¬ 
ing their front and back doors so they can 
safely run a good kilowatt without being 
bothered by the FCC walking in on them. 
You know the old saying, “the show must go 
on.” A few smells here and there are of small 
consequence—at least that’s my opinion. 

We were heading for a good one—Agalega 
Island—and the quicker we got there the bet¬ 
ted it suited me. I had had a sample of the 
thrills of being chased at Monaco, San Marino 
and Compione dTtalia and wanted some 
more of it. Of course we did some /MM work 
on the boat telling the fellows we were on 
our way. Along about this time we had ar¬ 
rived at the end of the island of Mahe and 
were now heading for the open sea. Remem¬ 
ber I am writing this little chapter in August 
1965 and the trip to Agalega was in the 
month of August 1959—that’s six years ago, 
so some of the little highlights here and there 
may be forgotten since I don’t have any of 
my notes with me here in 4X4 land. 


I am now operating a 4X5VB at what’s 
called a kibutz. This is one of the community 
farms of 4X4 land. These farms here are run 
like a big family. This is a small one, only 
about 2,000 acres and about 260 adult work¬ 
ers, half male and half female. Everyone eats 
in the big dining room. There are about 4 
families in each house. These houses are built 
long, like a motel back home and every fam¬ 
ily has about 3 rooms to use. They have a day 
nursery for the little ones and also a kinder¬ 
garten and then grammar school. It is a good 
deal, but I doubt if they would work out in 
the States. The people in the kibutz can leave 
anytime they want to. Most of the people stay 
here all their lives. They have the security of 
knowing they have a roof over their heads, 
clothes to wear, plenty of good food, medical 
services and retirement when they become too 
old to work. Most of the people work only 6 
hours or so each day. They have a swimming 
pool and all sorts of sporting facilities. I have 
heard or read somewhere that life on collec¬ 
tive farms in some countries is not quite so 
pleasant and you cannot leave when you want 
to. That’s not so here. If you are looking for 
lifetime security this is the place. I under¬ 
stand they have been running these for a long 
time, so they do work. 

So much for the kibutz. Let me ask you if 
any of you fellows have ever ridden a camel. 
I don’t mean just to get on the back of one 
and let someone take your picture. No, I mean 
ride one f©r a whole day. We, Dick YA4A 
and I did this while we were up in Afghanis¬ 
tan because that was the only way to get to 
one of the places where we operated. To me 
it was not much fun—and we had to ride one 
back too. I see why they call one of them 
‘the ship of the desert.’ You can get sort of 
sea sick with that swaying back and forth 
while they walk across all that sand. In the 
afternoon and I mean every afternoon about 
4 pm the sand storms come up and the sand 
is flying for the next 2 or sometimes 3 hours. 
At that time you are one of the nomads you 
have heard about. You can hardly see beyond 
the nose of your camel. During these sand¬ 
storms I suppose the camels go more or less 
by instinct with their built-in radar systems 
guiding them. You should have seen Dick and 
I with our outfits on. We really looked like 2 
shieks sitting on our camels. The radio equip¬ 
ment and ‘putt putt’ were strapped on 4 other 
camels. This is DXpeditioning the hard way. I 
think Dick and I have had it as far as this 
kind of DXpeditioning is concerned! But you 
know you are trying to put a rare prefix on 
the air, and this is part of the game. We really 
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did get to see many out of the way places in 
Afghanistan. Oh yes, we were in sight of UI8, 
UL/, and UM8. We checked up on the Kyber 
pass area and you know there is a neutral 
zone there, so we took this up with the ARRL 
to see what the chances were for it being a 
new one. Also we are looking into this King¬ 
dom of Swat business. Now that would be 
a dandy wouldn’t it? When you run out of 
countries you have to make ’em. Cokes in 
Afghanistan (12 oz. cans) are 50 cents each! 

I controlled my desire as much as possible, 
only one can per day. There is a chance of a 
return trip to YA land if the ARRL makes 
either of the above spots a new one. Well, 
there you are, now back to the trip to Agalega. 

Here we were just leaving the island of 
Mahe behind us and entering the deep blue 
of the Indian Ocean and the SE Monsoon was 
just beginning to end. Everything had been 
going so smoothly and nice until we got a 
short distance from the shadow of the island 
—Bang, we were in it all of a sudden. Doe 
pulled in his trolling line and things were se¬ 
cured very quickly. You should have seen that 
Hi-Gain model 14 AVS swing. The salt spray 
was all over the place, Macan was fighting 
his fire under the cooking thing on the deck 
and needless to say those sparks were flying 
everywhere. Everyone was hanging on to 
something to keep from being blown over¬ 
board. Harvey was in his poop deck house 
and keeping the old tub under good control 
since this was nothing new to him. This toss¬ 
ing and pitching kept up from then on until 
we finally came back some 3 or so days later. 

Well, finally it got time to eat—after we 
had been tossing and pitching all this time. 
Since we are rice eaters in South Carolina, I 
told Macan to fix me up a plate of rice and 
fish. I noticed that Doc was keeping his eyes 
glued to that oily fish on my plate. When I 
told Macan the rice looked too dry', Macan 
put more gravy (gravy being oil) on top of 
my rice. Well, that’s when Doc decided it was 
time for him to count the fish over the rail. 
Here I was sitting down right smack on the 
deck eating my fish and rice dinner. Doe 
came back from his little run to the rail and 
I said “Join me, Doc, the food is FB.” While 
saying this I picked up the fish by its head 
and chomped down. A little oil dripped from 
my hand to the deck—well there went Doc 
again with his fish survey. Just before he de¬ 
parted he said to me “How can you, Gus?” 
During all this Lee and Mac (A1W and UQV) 
were eyeing the happenings and even Mac 
was starting to get a little pink around the 
gills. Lee had everything under control pretty 


well though. As for me, I was hungry and 
enjoying a delicious fish and rice dinner. I 
believe the oil on the fish assists it in going 
down. Mineral oil for assistance is not needed 
if you eat Macau’s fried fish, they have the 
self-oiling feature built in already. If you want 
a good picture of one of these fried fish, you 
take the scales off a regular fish and dip it 
into some cooking oil, hold it up and take a 
good look and you will get a rough idea of 
those fried fish. The W0 boys from Kansas 
City probably had worked up themselves a 
good appetite watching me eat that fish, so 
they sent down to the hold and came up with 
various cans and can openers. But for some 
strange reason none of them had much of an 
appetite. As for me, I cranked up the ‘putt 
putt’ and down to the hold and radio I went 
and called a CQ or two and worked probably 
W3CRA and W4TO. I even got a message 
through to the XYL-Peggy-that we were 
under way to Agalega. 

All day long it was solid overcast so Har¬ 
vey could not take a bearing. I noticed that 
about one foot of water had accumulated in 
the bottom of the boat and was swishing 
around my ankles while I was operating the 
rig. I mentioned this to Harvey and he said 
he guessed that the old bilge pump on his 
diesel was not working again. I also mentioned 
that the toilet was not Hushing either. Things 
were starting to get interesting you can see. 
We stopped using the toilet from then on and 
then we used the rope system where you tie 
one end of the rope to the bottom of the 
ship’s mast and the other around your waist, 
and you sort of hang over the side of the ship 
and hope no snapping sharks happen to pass 
by. 

I asked Harvey what was the ship’s posi¬ 
tion. Harvey got out his charts and maps and 
said by dead reckoning we would be about 
here—pointing his finger at a place located 
not too far north of Platt Island. It was pitch 
black outside and with all the waves and 
wind making lots of noise I was sure that if 
we sneaked up on the island during the night 
we could not have heard the waves washing 
the shore. I said “Harvey, what will we do all 
night?” He said that he was going to let the 
boat drift. I said, “Harvey, suppose we are 
closer to the island than your dead reckoning 
indicates, man, we might wash ashore.” He 
said that this was not possible since the island 
was surrounded by a coral reef. You know 
these coral reels are like a stone wall. It’s 
murder if a boat ploughs on to them, even 
worse th an wrecking ashore on a nice beach. 
Harvey said he didn’t think we would drift to 
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the island during the night so we had nothing 
to worry about. We fired up the rig, had a 
number of QSO’s and with wet feet from the 
bilge water washing up around our ankles, 
went to bed on the swaying hammocks in the 
hold. I got up a number of times and went 
top side and tried to peek into the darkness 
beyond the boat, but I couldn’t see anything. 

Well, we did not drift on to the coral reef. 
Morning came and Harvey got a good shot of 
the sun when it was rising out of the water, 
grabbed his charts, and said Platt Island was 
over that-away and that we would see the 
island in two and one-half hours. Let me tell 
you Harvey was exactly right. The island 
came in view exactly at the moment Harvey 
had mentioned. At first it looked like a small, 
flat dark thing way off in the distance. When 
we arrived at the island Harvey said he would 
have to search for the one spot where it’s 
possible to slip through the coral reef. It seems 
as if every one of these islands has just one 
opening in their coral reefs. Harvey found the 
spot and by timing the ship’s forward motion 
with the swells, glided through the small and 
shallow opening. Things were very nice and 
peaceful inside the reef. No waves and crystal 
clear water. You could see the bottom of the 
lagoon and it looked only a few feet deep. 
Many colors of fish could be seen swimming 
around. Out came the fishing poles and we 
selected the ones we wanted to catch. We had 
fish for breakfast. Some of the crew jumped 
overboard for a swim. They dove down and 
brought up some beautiful coral. I asked 
them how deep it was and was surprised to 
find that is was something like 30 feet. 

Well here we were at Platt Island on our 
way to Agalega, with the winds and waves 
getting a little rougher all the time. Finally 
we had a meeting with everyone present. 
From a health viewpoint things were not too 
good, with the toilet not working and the 
bilge pump not working and a good bit of 
water settling in the bottom of the hold. It 
was finally decided that if Harvey could get 
the toilet in good working order and the bilge 
pump working, we would continue on our way 
to Agalega. Upon opening up the toilet we 
found that we needed a lead ball about one 
inch in diameter. Well there was no such 
thing on board, but there was assorted pieces 
of lead that were sinkers for fishing lines. 
You should have seen Harvey and the boys 
melt lead on Macan’s cook stove. A lead ball 
was cast using the sand as a mold that was 
under the stove. Let me tell you, they did a 
dam good job with that lead ball. With a lit¬ 
tle sanding and filing the lead ball was OK, 


installed in the toilet and boy, we had a toilet 
again. 

Next was the bilge pump. It was tom down 
and completely repacked with various bits 
and pieces of cloth, re-assembled and in¬ 
stalled. It worked FB also. We spent the rest 
of the day installing a depth finder that the 
W0 boys had brought along to give to Har¬ 
vey. We found that it worked very well and 
would even locate schools of fish. 

By this time the weather had gradually be¬ 
come worse. Getting back through that little 
opening in the coral reef was real tricky be¬ 
cause this time we were inside. We waited 
until it was high tide and with Harvey at the 
wheel knowing all the tricks, we just slipped 
through with only about one foot of clearance 
between the bottom of his boat and the reef. 
We were off again to Agalega. But those waves 
and sw'ells were a lot higher than before and 
seemed to be getting worse all the time. 
There was lots of pitching and twisting of the 
ship and the seasick prone fellows were really 
catching it now. Well, we continued on to¬ 
wards Agalega Island for about half a day 
longer. I will admit the wind was a little 
higher and one or two of the Kansas City boys 
were getting a little sicker so we had an¬ 
other talk about the prospects of our getting 
to Agalega. It was decided (against my strong 
protests) that it would be best for us to turn 
around and go back to Mahe. Our trip to 
Agalega was shot. Here we were only a few 
hundred miles from our island, a heck of a 
long way from the U.S.A. and we were giving 
up right when a little bit more ‘toughening it 
out’ would have put us on the island. I de¬ 
cided then and there that from then on I 
would be a lone wolf on any other DXpedi- 
tions. I have found that you have to have a 
great deal of patience, take some risks and 
be a little careless if you want to get to some 
of the more remote spots in the world. 
Things just don’t go smoothly, at least for me. 
There is ahvavs something turning up that 
makes thinks look impossible nearly all the 
time. It seems like the Indian Ocean never 
does get really nice and smooth. 

We arrived back in Mahe and as far as I 
was concerned the trip was a complete failure. 
But I made up my mind that one of these 
days I was going to return and go to some 
island in that area and put it on the air. At 
least the trip, as far as we went, convinced 
me that I could take the rough seas and not 
be bothered by seasickness. Ole Gus a sailor! 
We operated VQ9A for a few days while 
QRX for the “State of Bombay” to arrive 
from Bombay to take us back to Mombassa. 
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The return trip was uneventful. We just 
sat on deck and watched the flying fish take 
off when the boat ran into a school of them. 
You know these flying fish can actually leave 
the water, take to the air and fly as far as 
150 to 200 feet, getting up about 15 to 20 
feet in the air. At times one would land on 
deck. Some seemed to be as large as 10 
inches long, but usually they are about 6 
inches or so. We saw a whale or two in the 
distance come to the surface and blow. I had 
no idea I would ever see a whale doing just 
that. Each morning we saw a number of por¬ 
poises following the ship usually in groups of 
three or four. 

I had some long talks with one of the wire¬ 
less operators on the boat. We soon started 
talking about things back in India. His home 
was Bombay and he had been living there all 
his life except while away on some ship as 
the wireless operator. The subject of what 
happens to those shiploads of wheat that is 
sent from the USA soon came up. He told me 
that he understood that this was supposed to 
be given to people who needed it to keep 
from starving to death. He said that he had 
never talked to or met anyone who had ac¬ 
tually received any of this free wheat. He 
said things worked out like this: The wheat 
is shipped in bags of about 25 pounds each, 
with the usual handshake of Uncle Sam on 
each bag and a message saying something like 
“from the U.S.A.” When the ship is unloaded 
all this wheat is taken to someone in the food 
business for distribution. At this distribution 
point the wheat is removed from these 25 
pound sacks and put into bags of 2 pounds 
each —just plain hags, no hand shake or any 
other message is on these bags. Then they 
distribute them, but not free. They are deliv¬ 
ered to food stores and as far as he knew 
they were put on their shelves and sold like 
other things on the dealers’ shelves. He said 
if any of this wheat was ever given to anyone, 
he had never heard about it. He asked me 
why we did not do something about it. Here 
we were practically giving away millions of 
dollars worth of wheat every month or two 
with practically no one ever benefiting from 
it and that the Russians would spend about 
one tenth the amount we did. but that they 
would put up a small hospital in some village 
with the words ‘From your friends in the 
USSR’ engraved in stone on the front of the 
building. He said the people believed what 
they saw, and this is what they saw! They 
did not see all this wheat that was sent to 
them, or at least when they saw it they did 
not recognize where it came from or who 
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sent it. The above is the opinion of the fel¬ 
low whom I talked with and not mine. Possi¬ 
bly it s true, possibly not. I suppose it would 
be interesting if all this was ever checked up 
on. Someone’s eyes might really open if the 
truth were ever found out. I do know that in 
VU2 land a lot of manipulating and scheming 
takes place and it’s not beyond possibility that 
something like this does actually happen. 

Well, we were back in Mombassa and as 
usual we had to spend a whole day there 
while QRX for the overnight train to Nairobi. 
Ole Doc handed me a fistful of money and 
asked me to go and buy a good assortment of 
weed carvings like I had previously bought— 
and at the same price I had paid. Before I 
left Orangeburg, South Carolina I was passing 
the 5 and 10 cent store and they had a big 
sale on genuine plastic costume jewelry. Well 
I decided that being a sort of boss trader I 
would buy a little of this junk and take it 
with me, thinking possibly I could make a 
deal with some native somewhere along the 
way. I bought a big bag, spending a total of 
$15.00. I had completely forgotten that I 
had this stuff with me until I unpacked over 
in VQ9 land and found this bag of stuff 
down in the bottom of my suitcase. 

I decided I was going down to have an¬ 
other hassle with those natives over their 
carvings for Doc and that this was my chance 
to see if it was possible to do any ‘boss tradin’ 
with them. 1 removed everything from my 
briefcase and dumped that genuine plastic 
jewelry into it and away 1 went to market 
clutching my little goldmine. Upon my arrival 
there I proceeded to turn my pants pockets in¬ 
side out, saying I have no money to spend 
(Doc’s money was in my coat pocket) but I 
said that perhaps we could do a little busi¬ 
ness. 1 told the young man to get two p : eces 
of everything he had and to make a pile right 
there on the ground and let me look it all over 
and to give me his very cheapest price. Well 
he did just this and there was a pretty good 
pile of carvings there on the ground. A crowd 
had gathered to see this big business trans¬ 
action take place. Well he gave me his price, 
and I gave him mine. He came down and I 
came up a little, we haggled and we haggled. 
Our prices were still a good bit apart so 1 
said I would have to go around the corner 
and buy from the Indian shop. I walked away 
about 100 feet when he called me back. We 
argued and argued some more. Finally he 
froze and so did I. I said that I was sorry we 
couldn't do business and that I was going 
back to my hotel for lunch. I shook hands 
with him and departed, I actually got into 
the lobby of the hotel—and there came a fel¬ 


low running and said that I should come back, 
that they would sell at my price! I went back 
and he got three big boxes and carefully 
wrapped everything. When the boxes were all 
ready I said to him, “You are a good fellow 
and I want to do something for you. 1 opened 
up my briefcase and slowly pulled out a long 
plastic necklace and held it up. You should 
have heard the native YLs! I passed it around 
to the crowd and eventually put it back in my 
briefcase. I told the young man I would give 
him all the genuine plastic jewelry for another 
stack of carvings. He said he could not give 
me two of everything but just one of each 
item. 1 said no, no, no. I proceeded to explain 
to him that this was genuine plastic and not 
the cheap imitation that you could find any¬ 
where at cheap prices. 

After more yakking and haggling he said 
he would do this for me. I started to hand 
him the money and the jewelry and 1 said, 
“Wait a minute, we can’t do business.” (I 
had seen a BIG elephant carving under the 
table—he had only one of these and it was 
about 3 times as large as anything he had.) 

I pointed to this and said that if he would 
throw this in as backsheesh we could close 
the deal. I said that this was my final offer 
and that he could take it or leave it. After 
talking with his father, who had been stand¬ 
ing on the sidelines during all thus, he 
agreed and away we went to the hotel with 
6 boxes of carvings. Good Ole Doc was com¬ 
pletely satisfied and, to tell the truth, so was I. 

In a few hours we were on our way to 
Nairobi on the train, out through lion coun¬ 
try. Upon arriving there I stayed with George 
VQ4AQ this time. I found that, at last, my 
equipment had arrived from Milan. Why it 
took a month to get there I never did find 
out. While attending to things, the Kansas 
City boys made a quick trip down to VQ1 
land (Zanzibar) just as tourists. When they 
arrived back I had everything done and I 
took off for VQI the hard way, via African 
Bus through the jungle to Dar-es-Salaam. 
Now this was some trip. You ride an African 
Bus from Nairobi to Dar-es-Salaam and you 
will see what I mean. Monkeys, snakes, lions, 
elephants, zebras, gazelles, vultures, you name 
it, I saw it by the hundreds. It is a two-dav 
trip, and rugged to say the least. 

Next month I will tell you about meeting 
VQ3PBD, good old Peter Dobs, and about 
operating in VQI land when it was a rare 
spot. 1 am still seeing the world and enjoying 
every minute of it too. This is country num¬ 
ber 99 for me! I wonder if 1 will ever get to 
number 100—DXCC. Maybe I will, maybe 
I won’t—who knows? , . . GUS 
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John Crawford WA4SAM 
George Webber W1DVG 
40 Morris Street 
West Lynn, Mass. 


Build the OTC 

A one transistor converter for 28-54 or 108-176 me 


The following converter is your answer to a 
sensitive and inexpensive receiver for your 
car. When used with the usual car broadcast 
radio it will provide excellent monitoring of 
the two, six, and ten meter bands as well as 
police and fire frequencies on the low and 
high bands. Total cost is about three dollars 
with a well stocked parts box, or a kit can 
be obtained by writing Webber Labs, 40 Mor¬ 
ris Street, West Lynn, Mass. If you choose to 
build your own you will need a crystal and 
a special high frequency transistor available 
as surplus from the above address for a total 
cost of $4.00. 

Two different versions are shown, tuning 
28-54 me and 100-200 me respectively, the 
only difference being in Coil LI. If desired, 
plug-in coils may be used but due to the low 
cost of the parts it is easier to build two con¬ 
verters. 



Fig. 1. The OTC. LI tor 100-200 me is 4 T # 1 6 
wire, Va" diameter, tap at 1 T from ground. For 
30-50 me L) is 36 T #30 on Va" dia form Vz" 
long, top 1 1 T from ground. L2 is 36 T #30 on 
Va" diameter form Vz" long. 


The unit is housed in a small 2"W x 4"L x 
lii'D Minibox. Parts are mounted by their 
leads on a 1" x 2" piece of perf board and 
proper connections made on the underside of 
the board with the extra lengths of component 
lead. Because of the high frequencies involved 
wiring should be kept short and as much point 
to point as possible. Placement of parts is 
straight-forward and should cause no trouble 
if the pictorial is followed. Be sure to leave 
room at each comer of the board for the 
mounting holes. 

When winding coils LI and L2 use the spe¬ 
cifications shown in the parts list. Because of 
the small size of the coils it may be easier to 
solder one end of the wire to a lead on the 
coil form and then turn the form between your 
fingers, feeding the wire as you turn. After 
every few turns or so, apply a small bit of 
candle wax to the completed part and heat 
the coil slightly to melt the wax in. This will 
prevent the wire from slipping off the form. 
When making the tap on LI in the 28-54 me 
model, be sure to continue the winding in the 
same direction as before. 

Next, drill or punch holes in each end of the 
minibox and mount the antenna jacks, switch 
and crystal socket as shown. Drill holes in 
each corner of the perf board and mount it 
in the bottom of the box with small grommets 
or spacers to prevent the leads from shorting 
against the chassis. Finally, make the connec¬ 
tions from the board to the mounted compo¬ 
nents on the box as shown in the pictorial. 

In the authors’ model a nine volt battery 
was used for power and taped to the outside 
of the OTC. Because of the small amount of 
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Fig. 2. Layout of the OTC. The converter is built 
on a I" x 2" piece of perforated board. 

power required by the circuit, the battery will 
last most of its shelf life. Power may be tapped 
from the ear battery and R3 changed but this 
will result in more noise through the engine’s 
electrical system. 

With a crystal plugged into the socket the 
converter is ready to go. To determine crystal 
frequency, use the following formulas: 

For the 28-54 me converter 
F, - 1-2 = f,. 

For the 100-200 me converter 
% (Fx - 1.2) = f c 

Fj is the frequency you wish to tune in 
megacycles 

f 0 is the oscillator frequency in megacycles. 
The answer to the above formulas is the fre¬ 
quency of the crystal in megacycles. When 
ordering from Webber labs it is not necessary 
to figure the frequency but be sure to specify 
the frequency of the station you wish to moni¬ 
tor. 

Plus in a jumper lead made of about twelve 
inches of coaxial cable with a male Motorola 
plug on each end into J2. Plug the other end 
into the radio and the antenna into [ I. With 
SI set in the off position turn the radio on 
and tune the dial. The usual commercial sta¬ 
tions will be heard. If not, check the wiring 
of SI and the antenna circuits. If all is okay, 
push SI to the on position and tune the radio 
to 1200. A slight hiss will be heard and if 
the crystal frequency is correct you should 
hear a signal when the station for which you 
are listening transmits. It may be necessary 
to adjust C2 slightly to obtain maximum 
strength. By tuning the dial a wide range of 
frequencies may be heard. However, for sta¬ 
tions which are far apart in frequency, dif¬ 
ferent crystals will have to be used. The far¬ 
ther away from the crystal frequency the 
lower the sensitivity. 

The OTC may be mounted permanently 
under the dash or placed in the glove com¬ 
partment of the car. It’s about the easiest way 
to get good reception of these interesting fre¬ 
quencies for mobile use. 

. . . WA4SAM. W1DVG 
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OUR SPECIALTY . . . Your No. 1 Source 
for standard and special application units. 




DK60 SERIES 

HEAVY DUTY SPDT 
COAXIAL RELAYS 


DK«0 SERIES, AC or DC 

UHF connectors - _ from 512.45 


DK2-60 SERIES 


A DPDT SWITCH 
♦or SWITCHINC 2 
COAXIAL LINES 
SIMULTANEOUSLY 


With t’HF COAXIAL CONNEC¬ 
TORS 


from $19.00 ca. 



DK2-60B SERIES 


A DPDT SWITCH 
INTERNALLY CON¬ 
NECTED IN DE- 
ENERCIZED POSITION 


Available in all standard AC. , ... 

DC voltages from $19.00 ea. 



DK77 SERIES 

minature, low cost 

50 ohm SPDT 
COAXIAL RELAYS 


♦rom 

DK 77 relavs available with phono __ 

TNC and BSC coaxial connectors- $7.90 ea. 


DK72 SERIES 

1P3T COAXIAL RELAY FOR 
REMOTE SWITCHINC of r.f. 
SOURCES 


WITH UHF CONNECTORS $22.95 ea. 


DK78 SERIES 

NEW MANUAL COAXIAL 
SWITCHES 

♦ Not Wafer Switches! 

Available: 1P2T, SP3T. 1P6T 

and crossover switch — 

from $12.75 ea. 

available at your distributor or write: 

DOW-KEY CO. 

Thief River Falls, Minnesota 
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The EICO 753K 


The authors recently completed an EICO 
753, tri band SSB-AM-CW transceiver kit. 
The kit sells for $179.95 and in our opinion 
it is worth every penny. Power input is 200 
watts PEP on SSB and CW and 100 watts 
on AM. Full frequency coverage of the 80, 
40 and 20 meter bands is provided. The re¬ 
ceiver section has an offset tuning control so 
that it can be detuned a few kilocycles from 
the transmitted signal in case the other fellow 
drifts or is not exactly on frequency. This 
control is smooth and easy to operate as is 
the entire transceiver. The transceiver is 
housed in a heavy gauge perforated steel 
cabinet with a cast aluminum front panel. Ma¬ 
chined aluminum knobs are used and the 
“feel” is excellent. The main tuning dial is a 
dual ratio with ratios of 6 to 1 and 30 to 1. 
This allows rapid band coverage and at the 
same time gives a good tuning rate for side¬ 
band. The receiver is very sensitive on all 
bands and although we did not measure the 
rf output; our dummy load light bulb was 
very bright indicating good efficiency in the 
transmitter. The set has an effective ALC sys¬ 
tem on transmit as well as good AVC action 
on receive. 

Construction of the kit was not difficult. 
The crystal filter is factory assembled. The 


Melvin Leibowitz W3KET 
Charles Pappas W3TND 
Wilmington, Delaware 


VFO and if strips are built on printed circuit 
boards and go together quickly and easily. 
The audio, VOX, and final rf Section are of 
conventional construction. All parts are readily 
accessible and the wiring is “single layer”. 
Alignment was easy and did not require test 
equipment. The if alignment is accomplished 
by using the carrier oscillator as a signal 
generator and the receiver “S” meter as a 
vacuum tube voltmeter. All other stages are 
aligned by peaking the tuned circuits for 
maximum output when transmitting. There 
were some minor mistakes in the construction 
manual which is not too surprising for the 
first run of a kit as sophisticated as this one. 
They did not cause us any great trouble and 
conversation with EICO indicates that later 
manuals will be corrected. 

Twenty minutes after the last connection 
had been soldered in place, we had the unit 
aligned and on the air. Reports were very 
flattering in regards to suppression, voice 
quality and frequency stability. We were im¬ 
pressed by the receiver stability and the 
general ease of operation and in conclusion 
we hope that EICO will continue to expand 
their ham line with other modern, high quali¬ 
ty kits such as this one. 

. . . W3KET, W3TND 
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Williom Johnson WA2TDR 


The Drake R-4 Receiver 


Recently I became the owner of a Drake 
model R-4 receiver. After using it for several 
months I was impressed enough by its per¬ 
formance to write this review for the benefit 
of others who may be contemplating the pur¬ 
chase of a new receiver. 

The model R-4 receiver is capable of re¬ 
ceiving in the SSB, CW, AM and RTTY 
modes of operation. Its frequency coverage 
is 3.5 to 4.0 me, 7.0 to 7.5 me, 14.0 to 14.5 
me, 21.0 to 21.5 me, and 28.5 to 29.0 me, 
with the crystals supplied. Ten accessory cry¬ 
stal sockets are provided for the coverage of 
any additional 500 kc ranges between 1.5 
and 30 me with the exception of the 5.0 to 6.0 
me segment. This is one feature that I par¬ 
ticularly like as the receiver can never become 
obsolete if any of the ham band frequencies 
are shifted. In addition it covers the 160 
meter band by using one of the ten accessory 
crystal positions, or for the VHF enthusiast 
the accessory crystal selector can be used to 
provide 5 me, of continuous coverage for use 
with VIIF converters. Too many equipment 
manufacturers are omitting the 160 meter 
band where the Drake Company recognized 
that the band still belongs to the radio 
amateurs. 

The first if frequency of the R-4 is 5645 kc. 
The receiver uses a crystal lattice filter at 
this frequency giving excellent cross modula¬ 
tion and overload characteristics by providing 
selectivity before the gain producing stages. 
A tunable passband filter with selectivity 
switching is used to achieve additional selec¬ 
tivity at the 50 kc intermediate frequency. 
Four degrees of selectivity are available, with¬ 


out having to purchase additional filters. The 
passband at the 6 db point on the switchable 
filters are 0.4 kc for CW, 1.2 for RTTY, 2.4 
kc for SSB, and 4.8 kc for AM. 

Excellent frequency stability is assured by 
the use of a permeability tuned oscillator. The 
specification calls for less than 100 cycles 
drift after initial warm up. I have found that 
the stability is in accordance with their speci¬ 
fication. The oscillator covers 4955 kc to 5455 
kc and is premixed with a switchable crystal 
controlled oscillator. The output of the pre¬ 
mixer is 5645 kc above the frequency of the 
desired incoming signal. A bandpass coupling 
transformer between the premixer and the 
first high frequency mixer attenuates the un- 
desired mixer products. 

When the mode switch is in the “SSB/CW” 
position the output of the 50 kc if amplifier 
is connected to the input of the product de¬ 
tector. When the mode switch is in the “AM” 
position the 50 kc local oscillator is disabled 
and the if signal is detected wfith a diode, 
providing AM detection without having to 
result to zero beating the carrier as required 
by SSB receivers lacking the additional AM 
detection system. 

The main dial is calibrated in 5 kilocycles 
divisions and has two scales. The 0 to .500 
scale is used for bands 7.000—7.500, 14,000— 
14.500, 21.000—21.500 etc. and the .500 to 
1.000 scale is used for bands 1.500—2.000, 
3.500-4.000, 28.500-29.000 etc. 

The vernier dial skirt is calibrated in one 
kilocycle divisions. The scale on the vernier 
dial is marked 0 to 25. The dial skirt is ad¬ 
justable by pushing it in slightly and rotating 
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TEXAS CRYSTALS quality is 
outstanding as evidenced by use 
in numerous government space 
projects where there’s no compro¬ 
mise with quality, reliability or 
accuracy. For commercial two- 
way, ham operation or special fre¬ 
quency control crystals, Texas 
Crystals are your best buy. 


If your dealer is tempora¬ 
rily out of stock or does 
not carry Texas Crystals, 
send us his name along 
with your order. Mini¬ 
mum order, check or 
C.O.D. is $5.00. Add 5 * 
per crystal for postage, 
10* for air mail. 


1000 Crystal Drive 
Fort Myers, Florida 33901 
Phone 813 —WE 6-2109 



Send for Free Catalog; with Circuits 


4117 W. Jefferson Blvd. 

Los Angeles, California 90016 
Phone 213-731-2258 


A Division of Whitehall Electronics Corp. 


it in the desired direction while holding the 
main tuning knob stationary. After adjusting 
the dial skirt the 1 kc divisions track across 
the main dial so that 5 kc on the vernier dial 
skirt coincides with the 5 ke divisions on the 
main dial. When the vernier dial skirt is cali¬ 
brated using the built in 100 kc crystal cali¬ 
brator the calibration accuracy is better than 
1 kc when the main dial is calibrated at the 
nearest 100 ke point. The tuning dial turns 
easily without any backlash. The ease of tun¬ 
ing will be appreciated by the VHF operator 
that tunes across the complete dial when 
tuning crystal controlled converters. 

The specification lists both the image re¬ 
jection, and the if rejection in the ham bands 
as more than 60 db. The internal spurious 
responses in the ham ranges is less than the 
equivalent of l pv signal on the antenna. I 
have not found any spurious responses, and 
have not experienced any image frequency 
stations in this area appearing in the harn 
bands. 

The specification claims less than 0.5 micro¬ 
volts for 10 db signal plus noise to noise ratio 
on all ham bands. I have not measured the 
sensitivity, but after comparing it with other 
receivers on the market claiming similar 
sensitivity it competes with the best money 


can bnv. 

Other features contained in the R-4 are; 
the noise blanker which can be used on CW, 
and SSB, as well as AM. The permeability 
tuned “T" notch filter in the 50 kc if strip. 
This filter is capable of producing a deep 
notch which can be tuned across the if elim¬ 
inating interferring carriers in all modes of 
operation. The automatic volume control has 
three positions, ie, olf, slow’, and fast. The re¬ 
ceiver lias provisions for muting the rf stage 
off during transmit. The premixed vfo output 
is brought to a connector so that the receiver 
can transceive with the T4X transmitter. 

Using the receiver in my two favorite 
modes of operation, SSB and CW, the R-4 
satisfied all my expectations. The features and 
construction are of the same caliber as the 
TR3 transceiver and the 2B receiver that 
earned Drake their present reputation as a 
manufacturer of amateur products. 

The overall dimensions are 5 l A” high, 10?i" 
wide, and 12f»" deep. 

Incidentally, the new B-4A is identical ex¬ 
cept for minor production changes including 
a solid state VFO. 

The receiver price is $379.95 with the 
matching speaker available at $19.95. 

... WA2TDR 
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73 Tests the 

Knight Kit C-577 Compressor 


Hams have long known the advantages of 
compression in the modulation of a transmit¬ 
ter. You can look back at old handbooks and 
see the very complex and cumbersome equip¬ 
ment that used to be necessary to add com¬ 
pression to a transmitter. Then you can look 
at the neat, compact Knight C-577 and see 
how far we’ve come. This simple, easy-to- 
build compressor/preamplifier connects be¬ 
tween your microphone and transmitter mike 
input in a few minutes. Then it can be 
switched in and out of the circuit with ad¬ 
justable compression and output to provide 
you with maximum audio for any situation. 

The C-577 comes as a kit. The “job” of 
building it takes about an hour even for but¬ 
terfingers. Almost all of the paits are on a 
sturdy printed circuit board and the C-577 
uses three modern silicon transistors for relia¬ 
ble operation. The circuit board mounts easily 
with the controls and common 9 v battery in 
the attractive 27* x 6'i \ 3" sea blue and silver 
case. Then it’s readx to connect to your trans¬ 
mitter with the double shielded cables that 
are provided in the kit for use with push to 
talk switching. 

O. ice the C-577 is connected up, you find 
that it offers preamplification for low level 
mikes—up to 26 db at 1 kc. Compression can 
start as low as 2 mv with full compression 
limiting output to 50 mv as desired. The in¬ 
put and output impedances are more than 
50,000 ohms and frequency response is within 
two decibels from 300 to 5000 eps. Because 
of the transistorized-buttcry operation, hum 
and noise are more than 50 db down from 
the maximum output. 


The compressor boosts the output ol your 
modulator when you mumble, then limits it 
when you talk too loudly to give a high aver¬ 
age level of modulation. You can easily adjust 
the unit so that your transmitter will not over¬ 
modulate no matter how hard you shout! The 
big advantage of a compressor such as this 
over the more common speech clippers is that 
it introduces very little distortion. All broad¬ 
cast stations use compressors; I’m sure none 
use clippers. Of course, hams don’t want high 
fidelity in frequency response, but we do want 
low harmonic and intemiodulation distortion 
so that our signals are clean and pleasant to 
listen to. Clippers are notorious for harmonic 
distortion—that’s why they have to be followed 
by filters. The distortion that a compressor in¬ 
troduces is mostly a matter of phase and 
amplitude, which is not unpleasant. 

1 connected the C-577 to a 50 watt 6 meter 
AM trai ismitter, got into a contact with a ham 
just about on the limits of my modulation, 
and tried the switch test. He said that it made 
quite a difference. Without the compressor, 
my voice was weak and partially unreadable. 
With the compressor in the circuit, it was 
much stronger and R5 copy. Even with deep 
compression, the sound wasn’t too bad. In fact, 
my voice is pretty bad without the compres¬ 
sion. At any rate, you can always reduce the 
compression a bit if there are any complaints. 
The attractive edgewise meter tells you how 
loudly to talk. 

At $19.95, the Knight C-577 is an excellent 
buy. You’ll never know the difference a com¬ 
pressor can make until von trv one. 

... WA1CCH 
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WHY SWAN? 


Many of you will be thinking of sideband for the first time. Its inevitability has 
finally been realized, and you start to ask questions and cheek specs. These months 
you see a lot of hoopla, and nearly every dealer is featuring Swan. Why Swan? Well, 
lor one reason this is Swan’s big year. They’ve caught on, and because of the tre¬ 
mendous value and basic philosophy embodied in Herb Johnson’s design, more hams 
are buying Swan today than ever before. I think actually that we are selling more 
Swan than any other brand, and I think the same goes for most other dealers as well. 
While we try to handle every brand and while each brand reflects its originator’s 
philosophy and ideals. Swan I think comes closest to satisfying the need for the 
majority of the fellows currently going into sideband or who have had an old rig 
with limitations and who wish to improve. 

Swan’s philosophy is to produce a basic high quality unit at a reasonable price, to 
design it so that the accessories many of you want can be purchased separately as 
and when you want them, to make several grades of VFO’s, and to provide a unit 
which will satisfy the needs of those of us who operate in MARS, CAP, or who wish 
to chase DX over the whole frequency band. 

Sure there is a brand of transceiver which actually costs less, but if you reflect a 
moment on its limiting frequency range and the fact that you don’t know all there is 
about transistors and that you may never be going mobile, then you will stop to real¬ 
ize why the new Swan 350 or the 400 is so popular. Swan gives you full-band coverage 
for each of the 5 bands 10 thru 80. Accessories available permit you to use VOX, the 
opposite sideband, to calibrate your equipment, and operate mobile if it is your desire 
to do so. The choice is yours, it hasn’t been thrust upon you. 

i ne difference between the 350 and the 400 lies in the fact that the 400 does not 
have a VFO built into it. It requires an external VFO, preferably the Swan Model 
420, although their mobile 406 or their MARS 405 will work equally well. It should be 
noted that these VFO’s can likewise be used with the 350. Additionally, the Model 
400 has its own speaker, has selectable sideband, and the calibrator built in. More 
important, the 400 can be used with the RC-2 Remote Control kit and the 406 so as to 
operate from the trunk of the little sports cars so popular these days. I don’t know of 
any other transceiver which can be remotely controlled from the dash with such oper¬ 
ating conveniences. 

Consider the power supply. In Swan’s latest design you can have both the basic AC 
supply and the basic DC supply for as little as $130.00. The DC module for 12V 
operation merely converts the regular 110V supply and fits right on the back of their 
standard Model 117XC supply. Units are also available to operate on 230V AC. 

Now let’s review some technicalities. In the 350 or the 400 receiver, sensitivity is 
better than Vs a microvolt for lOdb signal plus noise to noise ratio. This is as sensi¬ 
tive as you would ever need. The transmitting portion of the transceiver is provided 
with audio compression ALC. A crystal lattice filter common to both receive and trans¬ 
mit limits the band pass to 2.7 kc. There is an amplifying AGC system and the meter 
functions as an S-meter automatically on receive position. For those of you who wish 
to retain a working familiarity with the old AM gang, 125 watts of AM input should 
be adequate for most of your needs. The unwanted sideband is suppressed at least 
40db, the carrier at least 50db, and third order distortion is down better than 30db. 
Remember you have full 500kc coverage on 80 and again on 40 meters, on 20 meters 
you cover 13850kc to 14350kc, on 15 the coverage is from 21.0 to 21.5, and on 10 
from 28.0 to 29.7 me. 

In actual reality the 400-watt rating of these Swan transceivers is very, very con¬ 
servative. A 2-tone test and a scope will prove that you can get more nearly 500 watts 
input than 400, but this is just another example of the extra value found in Swan. 

These transceivers are relatively compact and light in weight. They are 5%" high, 
13" wide, 11" deep, and weigh in at only 15 lbs. 

I have the entire Swan line in stock including the antenna and the linear amplifier. 

I accept trades. I offer credit for those deserving of it, and if you would like to make 
a short visit to our display room, I think I can prove to you why Swan is the best 
value today. 

HERBERT W. GORDON CO. 

Woodchuck Hill Harvard, Mass. Tel: (617) 456-3548 
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Kenneth Robbins W1KNI 
Sperry Rand Research Center 
Sudbury, Massachusetts 


VFO Stability: Part II 


The article by W6BUV on VFO stability 1 is 
excellent reading for anyone thinking about ex¬ 
ploring this area of ham activity. Having been 
active in the RF oscillator field for almost 20 
years, I wish to add a hearty “Amen.” Personal 
experience with vacuum tube oscillators gives 
the nod to the Clapp using a Telefunken 
6AU6 or the Robberson 2 running at +12v dc 
on plates and heaters of a 12AU7 (Telefunken) 
and 12EC8 untuned buffer/cathode follower. 
Each will hold frequency close to lxlO -5 with 
careful construction. With ambient tempera¬ 
ture variation held to ±1°C, regulated supply 
voltages and fixed load they improve by almost 
an order of magnitude. 

However, transistor oscillators CAN do even 
better by eliminating cathode interface im¬ 
pedance, microphonics, element heating, power 
supply problems, etc. Solid state devices are 
not a cure-all and they do raise questions of 
junction heating and capacitance effects along 
with low frequency “burble” (random FM), 
to name a few. These varied ills are greatly 
reduced in the Lee 3 oscillator which is one of 
the best to come along so far. Some lunch-hour 
and after-five tests were run on this circuit in 
the lab to determine its possibilities as a trans¬ 
mitter VFO. Its best performance was a stabili¬ 



ty of 3xl0~ s for about 2 minutes with a long 
term drift of 280 eps in 8 days. Of course this 
extreme stability of an LC oscillator required 
precautions and these are outlined as follows. 

A single 2N706A silicon transistor was 
finally chosen along with a high Q ferrite 
toroid coil form, dipped silver-mica capacitors 
in the tuned circuit and deposited carbon re¬ 
sistors. This fixed-tuned oscillator, running at 
6.8+ me, was assembled on a 5x7 cm phenolic 
board together with a 20 volt zener diode 
to regulate B+. The assembly was secured to 
the bottom of a straight sided 667 ml Dewar 
flask. Fibrous insulating material filled the 
space between the unit and the open end of 
the flask. A /£" thick aluminum disc, well fitted 
to the flask sides, acted as a closure. A heating 
device in intimate contact with the disc main¬ 
tained its temperature at 40°C±1°. Microdot 
coax brought out the RF signal and B+ on a 
#30 wire came through a dropping resistor 
from a 24v DC nickel-cadmium battery supply, 
constantly trickle-charged. A 2.2 k isolating 
resistor in the oscillator minimized any “out¬ 
side world” effects on its 50 ohm fixed load. 
The signal was applied to a HP 524 frequency- 
counter and printer, the counter being driven 
by an external standard having better than 
lxl0 _10 /day drift. And all this in an air- 
conditioned lab! 

The oscillator was run continuously for one 
week before meaningful measurements were 
made. Its best run after this break-in period 
was a downward drift from 6,889,747.9 cps 
to 6,889,747.7 cps in 130 seconds. From this 
and many other earlier experiments useful data 
has been obtained and is passed on to 73 
readers who wish to try their hand on LC tran¬ 
sistor oscillators. 

Use a well-proven silicon transistor having 
low capacities, moderate beta, voltage and 
power dissipation ratings and good high fre¬ 
quency characteristics. The mesa type con- 
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■ig. 1. Suggested circuit for o solid state oscillator. 

;truetion in the 2N706A fills these require- 
nents well. Use high collector voltage and low 
•urrent to reduce collector-base capacitance 
vith little junction heating. Solid state de¬ 
ices and iron-cored inductors in the oscillator 
■ircuit must be temperature stabilized. The 
nductor must be high Q, at least 200. A coil 
■poxy-bonded to a ferrite toroid works quite 
veil by confining the magnetic field which re- 
luces coupling effects to adjacent structures, 
/oltage regulation and/or base bias adjustment 
vill minimize effects of B+ variations on fre- 
juency. Reactive feedback from following 
;tages can be held down by an isolating re- 
a'stor of as high a value as possible. Small 
capacitance output coupling does not work as 
veil. Use only passive element phase shifting. 
3ypass all zeners with electrolytics to reduce 
ioise, especially at audio frequencies. Tap 
:lown as far as possible on the tank circuit to 
obtain good impedance matching. The Lee 
circuit is excellent because a very large capac- 
tance swamps the high capacity of the for- 
.vard biased base-emitter diode which is a 
najor source of ‘burble’. In this oscillator a 
,'alue of .0033 uf is used at 6.8 me, a reactance 
af 5.5 ohms. And don’t forget to keep Bill 
Goldsworthy’s construction points in mind! 

Lest these high-powered lab techniques 
:care some hopefuls away, 1 hasten to add 
fiat a much less exotic oscillator was con¬ 
ducted at home, operating near 5 me. Its 10th 
larmonie at 50 me was used for carrier rein¬ 
sertion on SSB signals in the 6 meter band, 
enabling reception in the regular AM mode. 
\ few were found with incidental FM, not 
jsually detected with the receiver in its side- 
jand mode. This is stability of about 5xl0~ 
comparable to quartz oscillators. 

. . . WTKNI 


;i) “VFO Stability," 73, September 1965. 

[2) “RF Oscillator has Improved Stability,” Electronics, 
lugust 1963. 

-J) “Synthetic Rock,” Commander Lee, CQ, September 1963. 


VARIABLE 1 ReYiew &$ 

FREQUENCY 1 PR ° D g u e C j T il 

ANTENNA SYSTEM \ Nore ^ r s 

This exclusive and amazing system I 
possesses the unique property of Tk. 
an even performance over all fre- \\ 
quencles between 1.4-30 Mc/s. \\ 

Every JOYSTICK System is supplied complete U 
with feeder and on antenna matching unit— \\ 

selected by you to suit your personal set-up. \\ 

It is ready to go on the air and gives an un- \\ 
precedented 'lift' to signal strengths especially H 
for 'cliff' and 'cave' dwellers—EVEN FROM H 
UNDERGROUND! Naturally the advantages of \\ 
using the 'JOYSTICK' 'up-in-the-clear' are even U 
greater! \\ 

4,000 licensed stations and SWLS all over the U 
world have already found that this is the first major \\ 
break-through for 20 years in the field of aerials. \\ 

The performance for such a compact unit is stag- \\ 
gcring. Even the skeptics have been convinced once \\ 
they have understood the basic principles and have A 
followed the simple 'load and dip' procedure given A 
in the instructions. U 

NEW JOYSTICK RANGE G 

There is now a whole new range of Joystick Systems—made 
to match your QTH, your rig and your pocket! The SYSTEMS 
cover TX/RX, SWL, indoor and outdoors, mobile and even a 
new JOYMAST! Made only in the finest materials the SYS¬ 
TEMS are reliable and permanent! 



ZL4GA 

WORKS G5WP 
ON 80 METRES 

INDOORS—ZUGA's JOYSTICK got him 569 on 3.5 mes from 
G5WP on 21st February, 1965 at 0850 GMT. Alan had worked 
VE7BIY on 3.5 mes at 559 and also logged 59 countries on 
14 m cs by that date, including LU1HBS and 9M4LP. Testi¬ 
monials continue to pour in—read W70t's fantastic results! 

jmee A A AIW*P* Partridge operate a rigid, 
IbI I A D A MTkk 100 % Money Back Guaron- 
VJUAIxAN I CC »ee if you're not completely 

satisfied! 

READ ALL ABOUT IT! 

This ticket will bring you the new brochures by return of 
mail! 


Please send brochures and testimonials. 


State .. Zip Code 


Partridge Electronics, Ltd., Department 1 
PROSPECT RD., BROADSTAIRS, KENT, ENGLAND. 


IANUARY 1966 


83 














73 Tests the 1 Coveya 6 


When a ham sees a Coveya 6, he says, “It 
looks like a TV antenna.” 

When a neighbor sees the Coveya 6, he 
doesn’t say anything. It doesn’t look like a 
ham antenna at all to him. 

To some hams, the fact that the Newtronics 
Coveya 6 looks like a TV antenna is uniin- 
portant-or even slightly funny. But to those 
of us who live in areas of bad TV reception, 
it can be a blessing. As all hams know, an¬ 
tennas cause TVI—not transmitters. No one 
with a bum TV set accuses his neighbor of 
causing trouble unless he knows that the 
neighbor is a ham—or has up a ham antenna. 

But it would be ridiculous to think that 
this is the only advantage of the Coveya. In 
the first place, it’s very compact. The special 
design makes it narrower than yagis and 
other antennas. The boom is only 34" long. 
The Coveya 6 is amazingly strong. It’s made of 
seamless heat treated aluminum tubing. The 
brackets are solid iridite finished aluminum 
castings; no cheap stamped parts here. The 
ends of the elements have aluminum rod plugs 
for extra strength and to keep out water. It’s 
very light, too. 

Electrical specs that Newtronics publishes 
are 10 db gain over a half wave dipole and 
a front-to-back ratio of 25 db. The Coveya 
is gamma matched to 52 ohms and very easy 
to adjust. The SWR when properly matched 
is about 1.1 to 1 at resonance, and under 2 


to 1 for a megacycle. You can set the center 
frequency anywhere from 50 to 54 me, though 
I set it at 50.2 for SSB. The antenna will 
handle a KW; I used it with about 150 watts 
PEP. 

The Coveya is a real pleasure to use in 
round tables. You won’t have to keep twisting 
the rotator knob for each station. The beam 
gives a cardioid pattern with no side nulls. 
I live in a very poor spot for hamming, in a 
valley with a large hill about 50 feet from 
the antenna between me and Boston, Then 
there’s a mountain behind that. I almost didn’t 
bother going on the air, but decided I’d tty 
the Coveya. I jerry-rigged it about 10 feet 
above the roof on a one story part of the 
house pointed right into that hill. Needless 
to say, I didn’t expect very good results. But 
I had no trouble working into Boston 70 miles 
way w'here the beam was pointed and into 
Connecticut a little off the side. I didn’t bother 
with the rotator since I had little hope, but 
could hear all sorts of stations around the 
front of the beam. One of the hams I worked 
in the Boston area said that he’d never heard 
of anyone down in Peterborough (as opposed 
to on the mountain. Pack Monadnoek) getting 
out on six. Looks like the Coveya 6 and SSB 
make the difference. Maybe I’ll get around 
to putting up that tower with the Coveya on 
it yet. 

. . . WA1CCH 
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well, at frequencies from one to thirty mega¬ 
cycles. 

Hughes, PSI, and other companies make 
variable-capacitance junction diodes which 
have Q’s of ten to several thousand at one 
megacycle: PSI makes diodes suitable for use 
up to several thousand megacycles at fairly 
high prices, but the V-100 varicap will per¬ 
form very well in the range below 10 me, at 
moderate cost. Another source of low-frequen¬ 
cy "varactors” is common silicon power diodes. 
I have seen experimental circuits working at 
ten to thirty megacycles using GE INI 199 
and 1N2154 series power diodes, with good 
efficiency. 

Although I have not tried it, it seems that 
it would be fairly easy to make doublers and 
triplers from 3.8 megacycles using power di¬ 
odes and a novice transmitter for a source. To 
establish that operation is on the proper fre¬ 
quency, output from the transmitter, idler 
tanks and output tanks can be put on to the 
deflection plates of any cr scope. No amplifiers 
need be used; the rf across the tanks should be 
several hundred volts, and by putting the in¬ 
put tank voltage to the horizontal plates anil 
the output to the vertical deflection plates a 
lissajous pattern will be obtained that will 
tell the frequency ratio directly. 

. . . WIOOP 


Hank Cross WIOOP 


Experimenting with Varactors 

If all you want to do is get some output on 
432 me the procedure is simple: buy an MA- 
4062 and build a tripier to multiply your 144 
me transmitter output. 

If the object is to play with or demonstrate 
the use of variable-reactance diodes in fre¬ 
quency multipliers or other applications, there 
are cheaper diodes that will do the job very 



Fig. 1. Experimenting with varactors. This circuit 
uses a common silicon power diode to double from 
80 m to 40 m. 
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Ken Cole W7IDF 
P.0. Box 3 
Vashon, Wash. 


Twelve 

Centimeter 

Heathscope 


The Heath Model 10-12 five inch scope is 
particularly easy to assemble and wire. Acces¬ 
sibility for testing and repair would please the 
most hot-tempered servicemen. Two circuit 
boards are used, and should it ever be neces¬ 
sary either of these can be purchased as in¬ 
dividual kits which include the sockets and 
components mounted on the boards. 

Two pre-set sweep frequencies (adjustable 
from the front panel) are provided—vertical 
and horizontal TV sweeps were what Heath 
had in mind, but the two frequencies can be 
set anywhere within the range of the interna] 
sweep generator. An additional feature allows 
the operator the choice of having the sweep 
start on either the positive or negative slope 
of the input signal. Good frequency response 
for a wide range of input voltages is achieved 
by a simple compensation adjustment of in¬ 
dividual attenuators, after the scope is com¬ 
pleted and operating. For measurement of 


peak-to-peak values a binding post provides a 
calibrating voltage, and although the source is 
a simple, unregulated divider network across 
the filament supply stability is satisfactory. 

No problems arose in assembly or wiring, 
with one minor exception. When I turned the 
scope on the beam was well oil the screen ver¬ 
tically and the trouble turned out to be an 
open peaking coil. The break was right at the 
terminal and required only a touch of solder. 
It might have been caused by excessive ten¬ 
sion during the winding process, but more 
likely it was the result of my own impatient 
handling. The kits I’ve put together would fill 
a Microbus but I can’t resist the temptation to 
accelerate from a crawl to a full gallop at the 
finish line. When I squeeze those last eight 
leads through the last solder lug and add a 
final ounce of 60-40 the feeling of relief and 
the happy reunion with my family make it all 
worthwhile. I remember the anticipation that 


86 


73 MAGAZINE 









This bottom view of the Heath 10-12 shows you 
very little. But that's the way I like them; un¬ 
cluttered and clean. 


accompanies the unpacking of a new kit, for¬ 
get the Solder-No Solder, strip and measure 
tedium, salute the geniuses who design for 
Everyman and enjoy my new equipment. 

Maybe I’ve been lucky, but I can’t recall a 
kit that through faulty engineering or over¬ 
rated components turned out less than satis¬ 
factory. Not long ago I was so impressed by 
the performance of a relatively inexpensive 
FM receiver that I wrote one of those “un¬ 
solicited testimonial” letters to Heath, explain¬ 
ing in some detail why I was pleased with 
their product—and adding in some detail why 
I thought they should divert more of their ad¬ 
vertising budget to 73. I didn’t expect a reply 
and I forgot about the letter. Some time later 
I received a wire from Benton Harbor. Mr. 
Earl Broihier quoted my letter and requested 
that, if I would allow my remarks to be used 
in an advertising campaign, I reply using 
a release form included in the Heath telegram. 
This I was happy to do, of course, and I even 
refrained from including in my collect wire 
more advice about the advantages of large 
monthly displays in a New Hampshire tech¬ 


nical journal. The magazine touting aside, and 
I harbor no illusions that it made any impres¬ 
sion, I think my goodwill was thereby estab¬ 
lished and perhaps no personal pique will be 
construed from the following qualified recom¬ 
mendation of an optional accessory to the 
10-12 scope. 

The EF-2 Educational kit costs $9.95. If 
purchased with the $76.95 five inch scope the 
combination price is $84.95. The book sup¬ 
plied, “How to Understand and Use Your Os¬ 
cilloscope,” is worth the price of the kit, and 
you may find the chassis as useful as it is in¬ 
tended to be. The circuits designed to illus¬ 
trate the applications of the scope all worked 
fine, but my feeling was that the unique, con¬ 
venient approach to solderless assembly was 
more unique than convenient. For this kind of 
work the vertical plug-in spring connectors 
seem to me to be handier, and the parts you 
attach to them needn’t be modified first. The 
EF-2 board requires that components be sol¬ 
dered to tiny spring clips before they can be 
used. I may be a minority of one here. See 
what you think. In any event a generous sup¬ 
ply of parts and three transistors are included 
with the chassis and I’m glad I paid an extra 
eight bucks to get the EF-2. The book is first 
class. Finally, there is another text you will 
find worth having if you are really curious 
about scopery in detail. This one is Oscillo¬ 
scope Circuit Applications— volume five of an 
eight volume electronics series set up for the 
Bureau of Naval Personnel. The Superintend¬ 
ent of Documents, Government Printing Office, 
Washington, D. C., wants a dollar and a half 
for this bargain and telling him you saw it in 
73 won’t make any difference. 0 . . . W7IDF 

*Never Say Die. Etl. 


The Heath 10-12 is very easy to wire. 
You can see that almost all the parts 
are on the circuit boards. It's easy to 
use, too. 
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hava no other recourse but 
should be tarred and feath 


Dear Wayne: 

Your November editorial comment about the code require¬ 
ment for amateur licensing has certainly hit the nail on the 
head. I have felt as you do about the code requirement ever 
since I received my ham license in 1947 and have argued 
many times with other hams regarding the code requirement. 

There is unquestionably much to be gained by stiffening 
up on the technical written exam for amateurs. A good 
example of what can be done occurs in another field—the field 
of general aviation. Prospective instrument pilots are given 
a written exam which is intended to—and believe me it does— 
separate the men from the boys. The stringent requirements 
for instrument pilot make it possible these days for instrument 
rated pilots to operate on the airways under instrument condi¬ 
tions and not get in the way of all the commercial traffic. 

If the amateur written exam were stiffened up, it would 
stop once and for all the current cry heard in some quarters 
that “amateurs don’t know anything about radio these days.” 

3 . A. Smith Jr. 

Newburgh, New York 


Dear Wayne: 

The best thing that happened to me this year was meeting 
you at the SSB Dinner at the Waldorf Hotel in London in 
May. I had a quick look through the 73 Mag you gave me 
and if you remember immediately gave you the cash for a 
years subscription. I read the mag from cover to cover. I like 
your honest, straight-to-the-point editorials and the articles 
and comments are right on the ball. For me 73 is Top of the 
Pops. I would like to correspond with any readers using a 
SBE 33 Transceiver. 

Continued success to you and 73 Mag and I hope it will 
not be too long before we have another eyeball QSO, also 
another 20m QSO. If you are ever in ‘G’ land drop in on me. 

Boy Reynolds G31DW 
Wiltshire, England 

Sir: 

You speak of bad manners on the air, well you haven’t 
heard anything. I am a Negro and have had a license for seven 
years. I have a reasonable I.Q. and like to think I am fairly 
intelligent. I have never attempted to “talk white”. I very 
often hear snide remarks, and sometimes a ham I am in 
QSO with will lapse into his brand of “Negro dialect”. I have 
heard them throw carriers deliberately on top of mine. I hear 
hams declaring themselves on issues which have no business in 
ham radio. I have heard hams using derogatory phonetics, and 
telling “race jokes”. It may be surprising to you that only a 
small amount of these hams are Southerners. I will continue to 
ham because I love it. I have met some fine fellows, whose 
friendships I would not sell or trade. For every crumb in ama¬ 
teur radio there are hundreds of fine fellows. So when you 
speak of manners, think of me. 

Columbus, Ohio 


Dear Wayne, 

First of all I would like to say that I like 73 magazine. I 
like the articles, the editorials, and also I like the way you 
fight for that which you think is right. 

I have been licensed since 1936, still holding my original 
call. I am only a General Class license holder and have no 
desire to obtain one of the proposed new class of license if the 
F.C.C. puts the new classes of license in effect. My reason is 
that I don’t believe the proposed rules changes will improve 
the present condition of the particular bands involved. Any 
present operator who was licensed prior to WW2 will remember 
the condition of the 75 and 20 meter bands. They sounded 
lousy then. Remember we had restricted licenses then? Class 
A and Class B. Class A permitted operation on all bands. 
Class B permitted operation on all but 75 and 20 meter phone. 
Now as I remember it I don’t think that the Class A opera¬ 
tors were A number one operators and electronic geniuses any¬ 


more than the Class B operators were supposed to be lids and 
dumb-bells. Now forcing a person to take an examination to 
receive an advanced license to keep that which he already 
has will not make an operator a better operator, a constructor 
of equipment, or a technician. Think of all the grown up persons 
now, who when they were little children their loving mothers 
forced music lessons on them. How many today are great and 
accomplished musicians? 

You can’t force a man to build equipment. This desire has 
to be born in you. How many persons owning boats build 
them? In spile of what some operators claim to the contrary, 

I was always taught by the old timers before me that amateur 
radio was a hobby and I still like to think of it as such. 
There are quite a few business and professional men and 
women who are amateurs and they just don’t have time to 
construct equipment even if some of them would like to. Those 
of us who do like to build have a hard time of it, let me ex¬ 
plain. You can’t buy parts, at least not in the Philadelphia 
area. Even the one surplus house does not have much to offer 
to the ham. I like to build and have always done so. My re¬ 
ceiver is home brewed along with a two meter convertor. I 
have an ARC 3 transmitter that I am modifying for two meters 
using W4WKM’s article in the June 1963 issue 73 magazine. 
Now here is something that would discourage many a ham 
who would like to build. Some time ago I started to build the 
SSB exciter described by George Bigler W6TEU in the June 
1958 issue QST. I have the exciter finished and started the 
R.F. portion. I need a Centralab P-272 index assembly and 
three type GGD switch sections, also a P-121 index assemblv 
and one type R and one type RR switch sections. I tried 
several parts houses. None of them had these parts in stock, 
only one of them would even order them for me. These parts 
have been ordered since Good Friday of this year, now here 
it is six months later and he doesn’t have all the parts yet. 
He has the one index but not the right switch sections. Now 
you can see even if any one got interested enough to build 
he would be discouraged before he got started because he 
would not be able to buy the parts. 

The reason most supply houses don’t want to handle parts 
is due to the fact that they must invest too much money in 
stock, which is slow in being returned to them. Take the case 
of the above switches. In order to buy direct from Centralab 
the dealer would have to invest $1500. Now imagine how 
much money he would have to spend in order to have a good 
selection of parts such as resistors, condensers, transformers, 
tubes, etc. So now you can see why we have appliance opera¬ 
tors and will continue to have them. The parts houses want 
them because there is more profit and faster sales with an 
already manufactured piece of equipment which is usually well 
constructed, debugged and ready for the power plug. So you 
can see an appliance operator is one by necessity rather than 
by choice and this doesn’t mean that just because he is one, 
that he is not technically minded or a good operator. 

Well Wayne since our incentive bands are already over 
crowded, I plan to work 160 meters again this winter where 
all the gang are all good guys and by the way there are 
quite a few old timers on the band. Also during December, 
January, February and maybe March depending on conditions 
DX can be worked on this band. Also I plan to work two 
meters and I will work any one no matter what class of 
license he may have. Ten meters is also a good band at night 
for local contacts. I don’t hear too much activity here. Those 
fellows on 75 meter phone at night are mostly having local 
contacts and usually with very heavy QRM, heavy QRN, and 
need considerable power to get through. They should use ten 
meters thereby keeping it occupied so we don’t lose it to 
■jther services. 

Well, Wayne keep in there fighting. We need more like you. 

Buss Lee W3GGY 

Royersford, Penna. 


Dear Wayne: 

The stories in the November issues of CQ and QST seem 
to give slightly conflicting information as to just who gets 
the credit for the work done by Dr. Sam Rosen (WA2RAU) 
in winning the tower case against the city of New Rochelle. 
It doesn’t seem right for both the ARRL and the Communi¬ 
cations Club of New Rochelle to hold off for a year and a 
half and then step in—especially galling was the part about 
the fine job done by the ARRL. Maybe a fine job was done 
by Dr. Rosen, but no credit should go to the ARRL. 

C. E. Monson WA2BWP 
Geneva, New York 
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Dear Wayne, 

At our local radio club meeting recently an effort was made 
to raise our dues for forced membership in the ARRL. I 
strongly objected to being forced to join the ARRL to stay a 
member in good standing of the local club, which hasn't been 
affiliated with the League for a score of years. The whole 
mess was instigated by the Area Emergency Coordinator who 
attempted to awe the uninitiated as to the works of the 
Great White Father of Amateur Radio. It was stated that they 
maintain a lobby in Washington and a big battery of lawyers 
who rush forth and rescue anyone that may be legally chal¬ 
lenged by neighbors who object to antennas, interference, etc. 
Also, most locals believe that they cannot operate outside 
AREC during an emergency and have on this basis dropped 
out of well organized independent nets so they won't be off 
the air come the next hurricane. This lie has caused one net 
to fold and kept others from developing. We need help and 
advice. 

Harold Lami K4GGV 

Mobile, Alabama 

No wonder your club members are confused. Apparently many 
ARRL officials have been spreading the lies and distortions you 
have run against. They have even been printed in club bulletins 
and semi-official League mouthpieces such as the Washington 
Amateur Radio News and Autocall. Much of this confusion 
can be cleared up by the expenditure of 10c, half of it for 
a little government pamphlet entitled, “Federal Regulation of 
Lobbying Act." This costs a nickle from the Government 
Printing Office . . . the other nickle is your postage.. Publica¬ 
tion 7S41S 0-62. This Act is most specific. It sets forth heavy 
fines and imprisonment for any persons, societies, companies, 
etc., who in any way attempt to influence the passage or de¬ 
feat of any legislation of Congress without being registered 
with both the Bouse and Senate. The ARRL is not now and 
never has registered with either body and therefore is forbidden 
by law from any attempts whatever to influence Congress. The 
Institute of Amateur Radio registered with the House and 
Senate, starting in 1964, and is the only amateur radio or¬ 
ganization that is so registered. So much for the League trying 
in any way to influence Congress. You can bet that their 
counsel in Washington sticks to his business of dealing with 
the FCC and nothing else. As proof of this, when the League 
teas threatened with a libel suit recently as a result of an in¬ 
credible blunder by the General Manager, outside counsel had 
to be hired for the case. Now, regarding the big battery of 
lawyers that rush forth to help beleaguered amateurs . . . those 
of you who know someone still getting CQ can ask them to 
read you the trials and tribulations of WA2RA V cm page 59 
of the November issue wherein he exposes the myth of ARRL 
legal help once and for all. All you get is a mimeo list of 
cases for the lawyer you have hired with your own money to 
use to look up past court actions. From there you are on your 
own. The Institute of Amateur Radio is the ONLY organiza¬ 
tion that provides funds for amateurs fighting legal battles 
that could affect us all if lost. We think that it is a crime 
that the League refuses to help amateurs in legal difficulties 
and the Institute is trying to fill this desperate need. During 
official emergencies amateurs are asked to keep off the emer¬ 
gency channels unless they are handling emergency traffic. This 
certainly does not mean that they cannot operate as much as 
they like outside of these designated channels. I hope not all 
EC’s are as completely misinformed as yours. The Institute of 
Amateur Radio is the ONLY organization representing amateur 
radio in Congress and the ONLY organization lobbying for 
amateur radio. 

Dear Wayne, 

Can’t you do anything to stop all these DXpeditions? There 
are now four fellows who are working full time at the DXpe- 
dition business and hardly a day goes by that from one to 
three of them are not on the air from some minor protuberance 
of the earth. The result is that twenty meters (and the other 
bands) are in a constant uproar, often with over half of the 
phone band taken up by thousands of stations calling by the 
hour. I heard one serious DXer brag that it took him 16 solid 
hours of calling to finally work 1S9WNV. Serious means quali¬ 
fied for the nut hatch, by the way. 

Yes, 1 know that this is all the result of that abomination, 
the DXCC, but when I write to the ARRL I get nauseous at 
the pious cliches I get back from that bunch of idiots. Isn’t 
there one single active ham on the ARRL staff? ihi something, 
Wayne. Get these DXpeditions off our backs. 

An Old Timer 


Dear Wayne: 

The question you have raised relating to the identification 
of the operator, as opposed to the station from which the 
signal originates appears to present no insurmountable ob¬ 
stacle. A simple change to para's 12.28 and 12.82 of the 
rules would provide a solution to the problem. 

When an amateur radio station is operated by a licensed 
radio amateur, transmission of the station call alone merely 
identifies the station. It must be assumed that the station is 
being operated by the station licensee. No provision is made in 
the existing rules for identifying a licensed radio operator 
other than the licensee of a station being operated. 

It is desirable to identify both the operator and the station 
when the call sign of the operator is not the same as the 
transmitting station. This applies specifically to club stations, 
but also to any station where a guest operator is using the 
equipment. I think the IOAR should approach the FCC with 
a suggestion based on the following: 

When an amateur radio station is operated by a licensed 
radio amateur whose call sign is not the same as that of the 
station being operated, the call sign of the station should be 
transmitted followed by the fraction bar character DN and the 
call sign of the radio mamteur making the transmission, as 
for example: 

Amateur operator with call sign W1ABC is operating Club 
station WIXYZ and calls W3DEF: 

“W3DEF W3DEF W3DEF DE WIXYZ DX W1ABC 

WIXYZ DX WlABC WIXYZ DX WIABC AR" 

Eric Young 
Kent, Washington 


Dear Wayne: 

This will acknowledge receipt of your check for $40.00 fur 

the Twoer Talk manuscript I am proud to have my material 
appear in 73 Mag, It’s still the best journal for my money 
(even if I don’t agree with some of the editor's viewpoints. 

Hi!). 

Doug DeMaw W8HHS (W1CER) 
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Part 11: The Local Oscillator 


Bill Hoisington KICLL 
Peterborough, N.H. 


The 1215 Transistor Superhet 

This article also describes a number of other transistor 
oscillators for test use from 28 to 1300 me 


Last month I discussed the mixer for a solid 
state 1215 me superheterodyne receiver. You 
ought to have that mixer about ready to go 
now, so you can start on the local oscillator. 
This article is devoted to transistor oscillators 
for all the ham bands from 30 to 1300 me, as 
the information gained in building these os¬ 
cillators leads up to the last one described, 
the tunable local oscillator for the 1215 me re¬ 
ceiver. Next month’s article, the last in this 
series, will be devoted to the if strip, the 
audio and the assembly of the solid state re¬ 
ceiver. 

This article will describe the following tun¬ 
able oscillators: 

1. A 28 me signal generator for aligning 
the 28 me if amplifier. 

2. A 50 me oscillator that lights a bulb 
with a low cost transistor. 

3. A strap line oscillator for 140 to 300 me. 

4. A boxed-in oscillator for 250 to 500 me. 

5. A half wave unit for 800 to 1100 me. 

6. Two 1200 to 1300 me oscillators. One 
is the receiver local oscillator. 

An untuned UHF detector and a phase 



MODULATE AT X-X 
U - 15 TURNS NO. 2€ ON 6-32 FORM 
L2- 2 TURNS ON COLD Of< 

(3-2 TURNS ON CCL3 Em 


Fig. 1. 28 me tronsistor oscillator. 


shift audio oscillator for modulating the os¬ 
cillators is also described. 

28 me oscillator 

This circuit (Fig. 1) is good from 1 to 50 
me. Note that no ground is shown. As you 
go up in frequency in VHF and UHF, re¬ 
member that the only possible definition of 
ground is a place where there is no RF. A 
ground—such as battery case, metal panel. 
Minibox or the outside sheath of coax—can be 
connected to either A or B, but not both! This 
is very useful for mobile, of course. 

L3 is a low impedance link for taking some 
of the power developed and putting it to use. 
You can tune the unit either with the iron 
core or with a variable capacitor across it. 
An impregnated paper coil with internal 6/32 
threads and a powdered iron core with simi¬ 
lar threads make a handy and very small as¬ 
sembly. Insert the core from the cold end for 



Back view of the 50 me oscillator shown in Fig. 2. 
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140*300 me strap line oscillator. 


best results. Use a 1 k emitter resistor (R3) and 
you are pretty sure not to burn out the tran¬ 
sistor. You can reduce R3 for more power, 
but don’t go too far. R1 controls the bias on 
the transistor base, so I often use a pot there 
and adjust for best results. Watch the collec¬ 
tor current while you do that, though! The 
$1.15 Sprague 2N1726 does fine here and up 
to several hundred megacycles. Many other 
inexpensive transistors will also do. 

50 me oscillator 

The circuit of Fig. 2 works very well with a 
Sprague 2N1726 on six meters. It's recom¬ 
mended for local oscillator service with a 
collector current of about 2 ma for a total 
input of about 18 to 24 mw. Both base and 
emitter feedback were tried. Both work well, 
but the base feedback circuit shown seems to 
give more power. But some makes and types 
of transistors show greater or lesser variations 
between the two feedback methods. 

Since this is a test oscillator, a front panel 
with dial was used. Place the one or two turn 
feedback coil L2 within the first turn at the 
collector end of LI. A very small capacitance 



U - 5 TUB S NO. 12. I A" 0.0.. I'A' LG. 
L2-SSE TEXT 

Fig. 2. 40-75 me oscillator. 



Fig. 3. 140-300 me strap line oscillator. R1 is I k. 


(a short length of hook up wire) between 
base and collector helped with some transis¬ 
tors, even though not needed by theory. 

This is a very strong oscillator. I was un¬ 
able to cut it off fully by pressing my fingers 
around LI. It also oscillates with less than 2 
volts at 50 me. Just for fun, I paralleled the 
2N1726 with another 2N1726. Then I con¬ 
nected a #48 pilot bulb across a turn of LI. 
Collector current doubled nicely and the 
bulb was lit with a very faint glow. A third 
was added for an even brighter glow (maybe 
70 to 100 mw) with no complications. I also 
tried a Motorola 2N3266. It lit the bulb with 
one transistor and two gave more power. Not 
bad for low power receiving transistors! 

140 to 300 me oscillators 

Now we start using strap line circuits. You 
can use strap wound coils, but strap lines 
work so well, why bother? Fig. 3 gives the 
circuit and layout. What could be simpler or 
neater? A quarter wave line with the collector 
across the hot end, base bypassed right 
through the ground plane, 1 k resistor in the 
emitter and output jack variable to your 
heart’s desires. A 2N1726 works fine, but a 
2N2360 is a little livelier at 300 rnc. Note that 
you can put the base bias pot on the panel 
or in a separate box. This unit was left in the 
open, but could be put in a box like the next 
oscillator. 
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250-500 me boxed oscillator. 


Fig. 4. 250 to 500 me boxed oscillator. C2 is about 
5 pf. 

A real simple gimmick for variable output 
is shown as a detail in Fig. 3. It’s the output 
link L2. You can use a panel in front of the 
copper clad bakelite and mount a phono jack- 
on it for removing RF. Stability of the oscil¬ 
lator is quite good. You can even get a clean 
beat with a communications receiver BFO as 
tuned in with a two meter converter. Just 
don’t bang the table! 

250 to 500 me oscillator 

Fig. 4 shows an oscillator tuning 250 to 
500 me. The same type of circuit will go up 
to around 700 me with a little fussing. You 
can bandspread it anywhere in the region 
with the use of C2, about 5 pf, by dropping 
the value of Cl. The emitter resistor is re¬ 
duced to 500 ohms for a little more gain to 
overcome increased losses at UHF. The cir¬ 
cuit is similar to the one in Fig. 3, except for 
the added encircling ground strap, which was 
discussed in last month’s article. At these 


frequencies, the 2N2360 works very well. You 
can put this oscillator in a Minibox if you 
wish, with the batten - in another box. Don’t 
ground either side of the battery, though, or 
you may run into problems with PNP and 
NPN transistors. The 2N2360 runs at about 
2 ma collector current. 

850 to 1100 me half wave oscillators 

Just like in the 6AF4 tube oscillators in the 
1215’er (May 73, page 72), at a certain fre¬ 
quency you have to abandon quarter wave 
lines and go to half wave straps, two of them: 
one for base and one for collector. This oscil¬ 
lator is shown in Fig. 5. It tunes 860 to 1120 
me as shown. Attach the collector and base 
resistors (R2 and Rl) to the lowest points of 
rf. You can find them by placing an un¬ 
tuned detector near the tuned circuit with 
temporary connections and touching the lines 
with a pencil point. Attach the resistors 
where the pencil has least effect on output. 
The construction of this oscillator is quite 
experimental. I didn’t use a ground plane but 
just a plastic base and capacitor support. 



Fig. 5. Experimental 850 to 1100 me half wave Fig. 6. Open 1200-1300 test oscillator. See text 
oscillator. for RFC1 and RFC2. 
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IF YOU'RE OF THE OPINION THAT NO 
DEVICE SELLING FOR LESS THAN $30 
CAN LICK THE QRM PROBLEM, WE 
HAVE SOME INTERESTING NEWS FOR 
YOU . . . 

The CLF-401 and SLF-401 audio filtering 
systems by Selectronix are the sharpest 
and most effective selectivity devices EVER 
put on the amateur radio market, at ANY 
price. Why?—The 150 cycle wide CLF- 
401 (for CW applications), and the 1500 
cycle wide SLF-401 (for SSB applications), 
have 6 to 60 db attenuation "skirts" only 
200 cycles wide! This figure compares to 
1000 cycles or more for the very finest and 
most expensive amateur purpose crystal 
and mechanical filters available today. 

The CLF-401 and SLF-401 connect direct¬ 
ly in the speaker or headphone line of 
any receiver or transceiver, and offer less 
than 3 db total insertion loss. 

All Selectronix products are sold with a 
ten day "safety-purchase" guarantee. This 
enables a purchaser to return a Selec¬ 
tronix product and receive full refund if 
not satisfied. All components are guaran¬ 
teed for one year. 

CLF-401.$29.50 

SLF-401.$29.50 

Selectronix now pays all postage in U.S.A., and 
California sales tax. Price effective Jan. 1, 1965. 

Write for more information or order direct. 

SELECTRONIX COMPANY 


1951 Selby Avenue, Los Angeles, Calif. 90025 

























Fig. 8. UHF untuned detector. Cl can be 100 to 
1000 pf. 

ing a small square of copper foil near and 
up it. Do this while watching an RF meter, 
such as the one described later in the article. 
LC and LB are spaced half an inch from the 
base plate and 5/16 inch from each other. 
Cl’s ground connection is a half inch wide 
copper strap about % inch long. The shortest 
possible leads were used on the transistor. I 
use very small pliers to hold the leads close 
to the case and have had no trouble so far. 

The RF output jack should be mounted on 
a piece of insulating material, as this circuit 
is quite touchy about any metal connected to 
the base board near the lines. You can see that 
2/4 inch wire is a quarter wave vertical an¬ 
tenna at 1300 me and pieces of metal will 
absorb power like a sponge. Don’t go over 
about 2 ma. Remember that the total dissipa¬ 
tion of the 2N2360 is 60 mw. 

Solid state local oscillator 

This is the main feature of the article and 
will be concerned with the physical details 
of packaging the oscillator of Fig. 6 in a small 
box. A 2Nll41 was used in the local oscillator 
shown in Fig. 7. It has a higher capacitance 
than the 2N2398 or 2N2360, so LB and LC 
get real short. You could also use a 2N2398 
and longer lines. 

1 built it in a .022 brass box. I didn’t bend 
the brass, just soldered it together. The oper- 
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Fig. 9. 1000 cycle modulator for the oscillators. 



Back view of the battery case, local oscillator and 
mixer of the 1215 superhet. 


ation is similar to the last two oscillators, but 
collector current can be as high as 4 or 5 ma. 
You can adjust Rl, but make sure that you 
keep at least 5 or 10 k in series with the bat¬ 
tery. Don’t want to blow out more good 
transistors. 

Untuned UHF detector 

Here’s a useful gimmick shown in Fig. 8. 
It’s an untuned detector that consists mainly 
of a 1N23 type crystal diode detector. Cl is a 
tiny Lafayette capacitor. Measures just over 
% inch square. It can be any value from 100 
to 1000 pf. It does a fine job from 420 to 
higher than I’ve been yet. LI has a total of 
less than one inch. I soldered right onto the 
crystal case—though I’m sure that the engi¬ 
neers who designed it will turn over in their 
graves! I generally use it with a large dial 
0-500 pa meter with the detector about half 
an inch from the oscillator lines. It’s quite 
sensitive. 

Modulator 

The audio oscillator shown in Fig. 9 does 
a good job of modulating the RF oscillators 
shown. It has an adjustable frequency trim 
for centering on 1000 cycles, which is used 
by some test equipment. It also has a volume 
control on the amount of modulation. The .5 
(if coupling capacitor will drive the base of 
the transistor without modifying the base 
voltage. This oscillator seems to work better 
than any other one I found. 

Conclusion 

This article has described a number of use¬ 
ful transistor test oscillators. One is used as 
the local oscillator for the 1215 superhet re¬ 
ceiver that I’ve been describing. The final in¬ 
stallment of the receiver, the if, audio and 
assembly, will be covered next month. 

pT T 

• * * JlSk F Uj U-i 
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Vibrator Checker 


Paul Franson WA1CCH 
Peterborough, N.H. 


Most hams would like to have a spectrum 
analyzer, twelve gigacycle wavemeter, and 5 
kw dummy load for 420 inc. Then they could 
build their own gear instead of making Collins 
rich. But cost, complexity, and infrequent use 
keep them from owning the above, as well as 
some more exotic test gear. Here’s a piece of 
test equipment that you won’t use much, but 
it’s so simple and cheap that it’s silly not to 
build it. It cheeks vibrators (as you know if 
you read the title). 

Parts List: 

1 vibrator (4 pin) socket. 

2 # 51 or similar pilot lamps. 

2 grommets. 

1 case (use your imagination!) 

Obviously, if you use another type of vi¬ 
brator, you have enough sense to use another 
socket. You don’t need lamp sockets, mount 
them in grommets and solder to the terminal 
and shell. A built in voltage source (a 12 volt 
center tapped transformer) is ideal, but hardly 
necessary. You can steal the voltage for the 
short time you’ll need it. Fig. 1 gives the cir¬ 
cuit. 

Interpretation of results and Testing pro- 



Fig. 1. Schematic of the vibrator checker. 


cedure: Attach the proper voltage source (6 
volts for a 6 volt vibrator, etc.) Plug in vi¬ 
brator. 

1. If the two lights are of equal brilliance, 
it’s good. 

2. Uneven brilliance. Questionable. Hit on 
table a few times or use twice normal voltage 
for a minute or two. 

3. One or both lamps dark. Try procedures 
under 2. If no luck, put in power supply 
you’re about to trade. If you can’t unload it, 
open carefully with pliers or teeth. If the 
reed is stuck, unstick. Try again in tester. If 
contacts are dirty, clean carefully with suitable 
abrasive (wife’s nail file, emery board, a two 
dollar bill, etc.) Try again. If still no luck, 
you’ve got a 4 prong male plug, a puller for 
miniature tubes, a shield can or ashtray, plus! 
some ceramic or other insulators and some fine 
wire. If there are three insulators and enough 
wire, you’ve got a dipole that is excellent if 
your transmitter causes TVI and you want to 
hide the antenna. 

Finally, if you’ve had to play around to get 
the vibrator to work, you shouldn’t use it in 
critical equipment. All vibrator manufacturers 
advise you not to try to fix or adjust vibrators 
(After all, they want you to buy a new one!) 
But they’re fine for most ham use. And even a 
bad vibrator is good for generating hash to 
adjust noise limiters and ratio detectors. So 
build it up, get some vibrators (perhaps from a 
local repair shop) and then you can brag 
about your interest in building and the techni¬ 
cal side of the hobbv. 

. . . WA1CCII 
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Henry Cross WIOOP 


HOT SCOOP; The Texas Instruments TI-XM05 germani¬ 
um PNP mesa transistor selling for 52 4 apiece in single 
quantity is consistently the quietest 432 rf stage we have 
seen in transistors selling for under $15. See an upcoming 
article in the VHF’er for details. 

. . . WIOOP 


Low Noise UHF Transistors 


Here is a list and graph I have compiled 
of all the UHF RF stages that I have been 
able to get data on. The high priced items 
seem to me to give us a taste of what we’ll be 
getting for a couple of bucks by 1968. 

So far, we can say: 

1. Transistors are quieter than tubes above 


150 me. 

2. Transistors are quieter than crystal mix¬ 
ers below about 800 me (unless you are very 
rich, in which case read 1200 me.) 

3. Germanium or silicon—it’s a toss-up in 
practice. 

. . . WIOOP 


Current UHF Low Noise Transistors 


Mfg. 

Type 

WrkCol Volts 

Max NF 200 me 

Other info 

Price 

A. PNP Germanium (mesa) 





TI 

XMI01 

9 

2.6 

4.5 db max XF 1 Gc 

19.00 

MOT 

2X3783 

10 

2.2 

6.5 db max 1 Gc 

45.00 

MOT 

2N3784 

10 

2,5 

7.0 db typ 1 Gc 

30.00 

MOT 

2 N37 85 

8 

2.9 

7.5 db typ 1 Gc 

15.00 

MOT 

MM2503 

6 

3.0 

2.4 db typ 200 me 

26.25 

MOT-TI 

2N2415 

6 

3.0 

2.4 db max 200 me 

26.25 

TI 

2N2999 

6 


7 db max 1 Gc 

75.00 

TI 

2N2998 

6 


8 db max 1 Gc 

52.50 

TI 

2X2997 

10 

4.5 


3.38 

TI 

2N2996 

6 

5.0 


1.48 

MOT 

2N3279 

10 

3.5 

2.9 typ 

7.50 

MOT 

2N3280 

10 

3.5 

2.9 typ 

6.75 

MOT 

2N3281-2-3 

10 

5.0 

4.0 typ 

4.50-4.05-2.10 

MOT 

2X3307 

10 

4.5 

Silicon PNP. OK to 25 v 






CE & 100°C 

10.50 

Flvilco-Sprague 

2X2398-9 

10 

4.5 

Different packages 

3.45-3.35 

ri 

TI-400 

6 

5.5 

4.5 db typ 200 me 

89<’ 

Amperes 

2X3399 

10 


5 db typ 400 me 

2.55 

B. NP.\ Silicon. 

Mostly diffused 

planar. 




KMC-RCA 

2X2857 

10 


4.5 db max 450 me 

18.00 

KMC 

2X3683 

10 

4.0 


8.00 

KMC 

2X3880 

10 


3.5 db max 450 me 


RCA 

2X3478 

10 

4.5 

2.5 db typ 60 me 

5 db typ 450 me 

1.90 

TI 

TIX3015 

10 

— 

2.4 typ 200 me 

6 typ, 7 max 1 Gc 

high 

Fairchild 

2X3339 

10 

5.5 

— 

18.00 

Fairchild 

SE3001 

6 

- 

- 

"( 

C. FET’s 

KMC 

K-1001 

10 

4.5 

4 db typ. Source stepped 






up to 200 ohms 

30.00 

KMC 

K-I201 

9 

— 

4.5 db max 450 me 

63.50 

KMC 

K-1501 

15 

5 

— 

—• 

TI 

2X3823 

15 


2.5 db 100 me 

4.5 max 500 me 

12.90 

FET’s are high 

input impedance low transconduutance devices. 

The K-1001 could be used 

in place of a vacuum tube 

in some circuits. 

though its gain 

is about 6 db 

lower than a 6CW4. 


D, Tubes 

6CW4 

70 


5 db typ 200 me 

2.28 


416B 

250 


5 db typ 430 me 

54.00 


7077 

150 


6 db typ 450 me 

33.75 
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NOBODY CAN BEAT OUR TRANSCEIVER SPECIAL! 

GALAXY V 

Regularly priced at $469.95 I t O |*™| I 

POSITIVELY THE BEST TRANSCEIVER ^ M 

BUY EVER OFFERED THE AMATEUR! V W 


0 & o 




'K^s 

■• f ! > tNW'f 




BUY FROM 
THE WILD 
INDIANS 
IN BIG D 


SAVE $70 if you buy now ... A NEW GALAXY V 
TRANSCEIVER featur ng 300 WATTS PEP SSB/CW with 
FULL BAND COVERAGE on 80-40-20-15-10 meters . . . 
and it boasts the BEST SELECTIVE RECEIVER with its 
s.x crystal latt ce filter . . . and UPPER and LOWER 
se’ectable sidebands! 

Don't forget that we’re offering you a 2 WEEK FREE 
TRIAL plus you can use our NO DOWN PAYMENT 
CHARGE PLAN! We'll also allow you TOP TRADE-INS 
on your present gear. YOU JUST CAN'T GO WRONG! 
TAKE ADVANTAGE OF THIS SPECIAL OFFER TODAY! 






2608 Ross Ave. (Rl 8-5361) and 11420 N. Central Expressway (EM 3-9351) in Dallas, Texas 
Stirling Electronics, 537 Claiborne Avenue, New Orleans, Louisiana 
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INSTITUTE 

V or V 



NEWS FROM THE INSTITUTE OF AMATEUR RADIO 

Compiled by A. David Middelton W7ZC, Secretary 


Institute Of Amateur Radio 

The big news of the month . . . no, of the 
year, for the Institute is the appointment by 
the Directors of David Middelton W7ZC/ 
VV5CA as Secretary of the Institute. One of 
the major problems suffered by the Institute 
was the dependence on me for getting letters 
to Congress, letters to members, and all the 
other important work of the Institute done. 
Now, with Mid at the helm, ably directed by 
our Directors, the Institute will enter 1966 
in a very strong position. 

Mid has an interesting background that he 
brings to the position of Secretary. He is a 
senior member of IRE, the First Vice Presi¬ 
dent of AREA, a member of the OOTC, the 
Morse Telegraphy Club, and ARRL since 
1923. He is a past Director of the League 
and an ex-editor of QST. The list of his activi¬ 
ties could go on for several pages for he is 
interested in many things and has taken an 
active interest in many projects and clubs. 
He has been licensed since 1921 and held the 
Extra Class license since 1928. 

Mid will be preparing the letters to Con¬ 
gress about Amateur Radio and coordinate 
the representation of amateur radio in Wash¬ 
ington with our Directors there. Mid will keep 
in touch with Institute members through a 
series of confidential letters giving the inside 
dope on what is really going on behind the 
scenes and through a more general series in 
the monthly report in 73 Magazine. 

Most well informed amateurs throughout 
the world are looking anxiously to the Insti¬ 
tute and to Mid for the preservation of our 
hobby. 

Open Letter to all Readers of 73 

It is with great joy and pride that I accept 
the post of Secretary of the Institute of Ama¬ 
teur Radio. 

It is my hope that with the guidance and 
help of the IoAR Directors, combined with 
assistance and suggestions from every one of 
you vitally concerned with Amateur Radio, 
that I may carry out the complicated task of 
implementing the work of IoAR. 


Those of us charged with the administra¬ 
tion and organization of the Institute can only 
lay the ground work and set the stage for its 
full operation and the utilization of the Insti¬ 
tute’s potential capabilities. The actual “per¬ 
formance” must be given by IoAR members 
and supporters. And, that is where YOU, the 
readers of 73 may assist. 

Institute Members will regularly receive, 
thru direct mail, detailed reports of the IoAR. 
and space in 73 will be devoted to general¬ 
ized information on the overall workings of 
the IoAR that effect the whole body of Ama¬ 
teur Radio. 

If you are not now a member of the Insti¬ 
tute, and if you are thoughtful about the 
present and future status of your chosen 
hobby—Amateur Radio—then we heartily wel¬ 
come you to our ranks. If for any reason you 
choose not to become a member of IoAR, 
please study the contents of these official 
IoAR columns in 73. Rely upon such informa¬ 
tion as being factual—regardless of what you 
may hear or read otherwise. It is our inten¬ 
tion to present FACTS and only facts regard¬ 
ing IoAR and its relationship with Amateur 
Radio. 

It is our hope that you will do us the 
courtesy of non-prejudicial thinking until you 
have digested the official IoAR information 
presented. 

Correspondence concerning any phase of 
IoAR activity or Amateur Radio will be wel¬ 
comed. Crack-pot and anonymous letters will 
receive the treatment they deserve—a quick 
toss into the Round File. All others will be 
answered as completely and promptly as pos¬ 
sible. SASE will be appreciated, as they will 
save time and IoAR money. 

Visitors at W7ZC are always welcomed by 
my wife Charlet and myself. Living only 
1000 feet from State Road 15 leading directly 
into beautiful Zion Park (2.5 miles north of 
\V7ZC) we are fortunate to have many hams 
and their families stop by. Zion Park is open 
all year round and is fabulously scenic at any 
season. 

If you get out this way—stop by W7ZC and 
we’ll talk about at least two things of mutual 
interest—The IoAR and Amateur Radio! 


IoAR—Totally Dedicated to the Betterment and Preservationoff Amateur Radio. 
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Meanwhile, watch for W7ZC on the bands, 
on both CW and SSB as I will continue to 
be as active as possible along with my duties 
as Secretary of the Institute. 

. . . W7ZC/W5CA 

Progress Report—the IoAR to Date 

A brief history of the Institute is in order. 

The IoAR was founded on August 28, 1963 
by a group headed by Wayne Green, who 
believed that Amateur Radio needed to be 
better represented and that only by provid¬ 
ing direct public relations information to those 
who rule over our destiny, (the governmental 
agencies and public officials) could we hope 
to preserve Amateur Radio. 

International friendship and technical 
achievement thru the medium of Amateur 
Radio was also in the thoughts of those start¬ 
ing IoAR. 

The State of New Hampshire, on April 6, 
1964, granted the Institute its approval and 
charter. The articles of agreement were signed 
by Mr. and Mrs. Wayne Green W2NSD/1, 
(he is owner and editor of 73 Magazine) Val 
Barnes W1ALU; Dan Lester W1AER; and 
Ted Shapas K9YOE. 

The Institute is chartered as a non-profit 
organization, no capital stock is issued, and 
the official object of the IoAR, as stated in 
Article 2, is “To further technical achieve¬ 
ment and world friendship through the medi¬ 
um of Amateur Radio.” 

The Institute started in a small way, with¬ 
out fanfare and sans much publicity, even in 
73. It grew slowly and gained strength 
through its activities, mainly that of estab¬ 
lishing public relations contact with the entire 
FCC, Senate and Congressional personnel by 
direct mail reports on the GOOD side of 
Amateur Radio. Some ten thousand pieces of 
such literature have been distributed where 
it helps, by the IoAR. 

Response has been gratifying! Many com¬ 
munications have been received from the re¬ 
cipients of this IoAR-originated publicity. 
Many of these persons had never had any 
direct information from an Amateur Radio 
organization and had only received their 
news second-hand and often distorted. 

The Institute established its “Man in Wash¬ 
ington,” and publicized his availability to 
answer questions and to supply further accu¬ 
rate information. The IoAR applied for and 
received official recognition as a lobbyist for 
Amateur Radio, and continues to file the re¬ 
quired reports to maintain its legal lobbyist 
standing. 


Important IoAR Addresses 

For all correspondence except that regarding 
membership and supplies: 

Institute of Amateur Radio 
Springfield, Utah 84767 

For membership correspondence and IoAR 
supplies: 

institute of Amateur Radio 
Peterborough, N.H. 03458 


No other Amateur Radio organization is 
officially recorded as a lobbyist, and therefore 
none other than IoAR can legitimately REP¬ 
RESENT Amateur Radio in Washington cir¬ 
cles, nor can they legally expend money to 
lobby for Amateur Radio in any form! 

The Institute so far has been busy with 
activities that have not had much direct effect 
on individual members. This is acknowledged 
and deeply regretted, but was unavoidable 
due to lack of personnel, finances and pres¬ 
sure of other duties on Mr. Green, and on 
many of his associates. 

A'group of nine INTERIM DIRECTORS 
was chosen for the IoAR. They are—Bill 
Ashby K2TKN; Wells Chapin W2DUD; 
Lloyd Haslam W3AYA-, Maurice Hinden 
W6EUV; Harry Longerich W2GQY/4; Edwin 
Schaad WA4PDX; Foy Guin W4RLS and 
Howard Pvle W70E. The IoAR Secretary is 
A. Davide Middelton W7ZC/WSCA. 

It should be noted that none of the original 
signers of the Articles of Agreement (with 
the State of New Hampshire) are Officers of 
the IoAR. These signers of the Articles were 


INSTITUTE OF AMATEUR RADIO 
MEMBERSHIP APPLICATION 

(Use separate sheet if desired) 


Name.Call. 

Address . 

City.. State.Zip 


. . . .$5 enclosed for one year membership in 
the IoAR. 

$7 enclosed for IoAR membership and 
one year of 73. 

. . . . I am a new member of the IoAR. 

. I am a Charter member and desire to 
have my membership continuous. 

Institute of Amateur Radio 
Peterborough, N.H. 03458 
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the originators of an idea and some ideals 
which later became The Institute of Amateur 
Radio. 

The Interim Directors have given council, 
furnished guidance and advice on every phase 
and every step of the progress of the Institute. 

At the present time, a Constitut on and By- 
Laws has been hammered out, is being re¬ 
vised for final presentation to the IoAR Mem¬ 
bers for ratification. It is expected that the 
C & RL format may be in the mails to the 
IoAR Members by the time this appears in 
73. Following approval by a majority of the 
members or after any further changes as are 
mad* 1 as deemed necessary, it will become 
effective. 

In tae meantime, work at IoAR continues 
apace. Among the first tasks assigned to the 
new full-time Secretary is the preparation of 
a descriptive booklet-“IoAR-WHAT, WHY, 
WHO”—that will contain detailed information 
on the basic structure, aims, goals, plans and 
work of the IoAR, both for the present, the 
immediate and the far-reaching future. 

Another task, and one of vital concern, in¬ 
volves the coordination of the activity of the 
individual IoAR member into the entire IoAR 
community to better utilize his or her effort 
to RUILD IoAR and to assist those who have 
carried the load so far along the way. Another 
task is the evolvement of ideas along the lines 
of technological achievement awards; and 
club and Chapter affiliation with IoAR. 

Still other tasks include the never-ending 
Public Relations releases with a broadened 
approach and presentation of this vital work; 
plus the Institute’s constant effort to assist in 
the fight against unjust persecution of Ama¬ 
teurs through local nuisance and ordinance 
suits! 

These are only a few of the things being 
worked upon at IoAR Headquarters and by 
individual Directors and members. 

The IoAR is doing th’s work for Amateur 
Radio and ALL of us will benefit, in one way 
or another, from these coordinated IoAR ef¬ 
forts on behalf of Amateur Radio. Will you 
help us? 

A Statement of IoAR Policy 

This issue of 73 brings to its readers the 
first in a new and continuing series of official 
IoAR columns. Wayne Green has generously 
donated, free of charge, two full 73 pages 
monthly for the use of the Institute. This 
space will be used for information of general 
interest to 73 readers who are potential mem¬ 
bers of IoAR. Institute Members will regu¬ 


larly receive IoAR reports directly, by mail. 

It must be made clear that there is no con¬ 
nection between the policies of 73 Magazine 
and those of the Institute except that both 
are dedicated to the betterment and preser¬ 
vation of Amateur Radio. There are no officers 
of the IoAR on 73 and no 73 Staffer is an 
officer of the Institute. The IoAR policies are 
completely determined and controlled by its 
Board of Directors and Members. 

The Institute is indeed grateful to 73 Mag¬ 
azine for this welcome space and we hope 
that the readers of 73 will find the IoAR news 
stimulating and informative. 

Be assured that the content of the IoAR 
News is completely accurate and that it re¬ 
flects IoAR views and those of its members. 
It is suggested that 73 readers review and 
examine with considerable caution any refer¬ 
ences to IoAR in other publications and check 
their authenticity and purpose before accept¬ 
ing them as fact! 

If you are desirous of reading previous 73 
material about IoAR, please refer to the fol¬ 
lowing issues, by date and page: January ’63, 
page 2; Febr. ’64, page 4; March ’64, page 
64; May ’64, page 85; June ’64, page 92; 
August ’64, page 5; October ’64, page 87; 
Febr. ’65, page 2; April ’65, page 32; June 
’65, page 15; August ’65, page 88. 

For additional information read this and 
subsequent “News from IoAR” in 73. 

IoAR and “Two-Party” Ham Radio 

The Institute of Amateur Radio is NOT 
anti-anything! It is FOR Amateur Radio and 
has not been created to fight any other group, 
activity, individual or collection of personali¬ 
ties in Amateur Radio. IoAR plans to estab¬ 
lish, to implement and to carry out its OWN 
programs. It is not a “ME TOO” setup! 

If other organizations have programs that 
are, in the opinion of IoAR, good for Ama¬ 
teur Radio—we will strive, to the best of our 
abilities, to further those programs. However, 
IoAR intends to establish and maintain its 
own position—regardless of the action taken 
by any other group. 

IoAR will not knowingly enter into or pub¬ 
licize any assaults upon or comparison with, 
the basic fundamentals of other Amateur 
groups. IoAR may, naturally and deliberately, 
take exception to deviations from those basic 
concepts, editorially or politically! 

These United States of America have sur¬ 
vived and thrived on a multi-party pol'tical 
system. The founders and Founding Mem¬ 
bers of IoAR believe that such a system is 
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ig overdue in the matter of national Ama- 
ir Radio policy-making, leadership and 

idance. 

IoAR upholds the full right of FREE 
EECII and a FREE PRESS. IoAR de- 
tres its privilege to challenge, at any 
ie, any programs or views presented that 
i inimitable to the underlying principles 
the Amateur Radio fraternity—those of 
endship, service and advancement of tech- 
logical skills! 

IoAR will not withhold its support and 
couragement from any bonafide intra-mural 
oup of Amateurs who are endeavoring to 
ike our endeavor more exciting, challeng¬ 
er and rewarding through their specialized 
.erests and efforts such as CHC, county- 
nting, DX, SSB, VHF, nets, and awards. 
IoAR does not intend to publicize the 
n tings and ravings of radicals, ignorant, 
Ifish-minded individuals or groups who put 
sir personal operating desires or habits 
ove the common good. There is no place 
IoAR or in Amateur Radio for “sharp- 
ooting” or a political King Fish! Let’s leave 
at to the professionals. 

IoAR most definitely has no plan or pro- 
am to 

—Become ^ CIANT in the Amateur Radio 
blishing field. 

—Control the Amateur Radio advertising 
irket, 

—Permit usurpance of Amateur Radio fre- 
lencies by non-Amateur groups or interests. 
—Foster complacency on the part of Ama- 
urs, when our very existence is at stake 
ru lack of operational and technological 
ills. 

IoAR does have definite plans for a pro- 
essive program for action at the operational 
id technical levels, designed to upgrade the 
nateur (through educational and explana¬ 
ry measures), which will bring new Ama- 
urs into focus on the proper procedures 
hereby they too can enjoy and participate 
the Amateur service in the most efficient 
id proficient manner. 

The Institute has a definite plan for recog- 
tion of INDIVIDUAL effort and achieve- 
ent along in the Technological phase of 
inateur Radio. 

IoAR is FOR any action and FOR any 
dividual or anv group who is doing some- 
ing in a POSITIVE manner and direction 
lat will enhance and preserve Amateur 
adio. IoAR welcomes fraternization with 
mips and programs designed to enhance the 
clinical or operational aspects of Ham Radio! 

... W7ZC 


OFFERS 


THE LARGEST INVENTORY 
of USED EQUIPMENT in the 
NORTHEAST. SEE SAMPLES BELOW. 
NEW YEAR SPECIALS 

Collins 32V2 $139.95 

Geloso Rece'ver Model G-209. Like New 129.95 
Gonset G66B Rcvr w/supply & G-77 

xmtr w/modulator power supply 139.00 

Gonset G-76 Transceiver with AC supply 199.95 
Gonset G-76 Transceiver with DC supply 199.95 
Hall crafters SX-101 Mk III 139 95 

Hallicrafters SX-101A 169.95 

Hall crafters SX-111 139.00 

Hammarlund Pro-310 209 95 

Johnson Challenger 49.95 

Johnson Pacemaker 139 95 

Nat'onal NC-270 134 95 

National NC-300 169.00 

National NC-400 469.00 

RME-4300 84 95 

RME-4350 104 95 

TMC Model GPR-90 299.00 

WRITE FOR LATEST COMPLETE LIST 


radio 

P.O. BOX 312 CONCORD, N. H. 


FONE 

603 - 225-3358 


LIGHTS! ACTION! CAMEIRi 




FOR 


Build o ’’live** TV conwrc cheaper than ever 
before’ Simplest 5 tube circuit to dote. 
EXCELLENT PERFORMANCE acclaimed 
by hundred* of constructor* all over 
the country. EXPERIENCE THE FUN 
of televising the family and neighbors 
on your living room TV *et!!! 


THE 


ATV RESEARCH challenge* 
anyone to out you on TV more 
economically than we con! Here's 
why- We furnish you with only the 
hord-to-find components ond easy-fo- 
understond plans. You supply the stand¬ 
ard resistors, copocitors ona hordwore from 
your junkbox. in this manner nrocticolly every¬ 
one can afford to go TV...ona hove fun doing it! 

y not get started NOW?? Begin by going close, 
circuit...televising on the Jiving room TV...later expand 
to open circuit ana Q50 with your hom friends. You’ll be 
omared how simple TV con be when building with an ATV 
RESEARCH STARTER KIT.. .even if you’ve never hod anyTV 
expmience. DON’T DELAY...DROP US A LINE TODAY_ 


Choose from 6 different kits {in 
eluding printed circuit models). 
Prices stort os low os $16.95. 


Perfect for horns, 

experimenters, 

science student*. 


ENTIRE 


FAMILY! 


SEND 10p FOR NEW TELEVISION CATALOG- Comprehensive listing of kit*, ier.set, vtdicoRt, 
etc. Afsa cwitoms info on locoting sources of free vajicnni. Don’t put t! off! Wfcite today! 


P.O. BOX 396-S 


l&W EUSIMMJO 


So. Sioux Cty, Nebr. 

68776 
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Don Miller W9NTP 
Waldron, Indiana 


What’s the Strength of Your Mobile? 


There was one time in the ham life of 
W9NTP when I had $100 per contact in¬ 
vested in mobile transmitters. After years of 
experimenting, which included a 500 watt 
mobile AM station, two or three factors be¬ 
came evident which contributed greatly to 
successful mobile operation. Over this period, 
mobile contacts became commonplace and 
many countries of the world were worked. 
Most of these contacts were made on the 
crowded 20 meter band where QRM is bad. 
The three most significant factors contributing 
to successful mobile operation in order of 
merit are: 

1. VFO operation 

2. Field strength indicator in the car work¬ 
ing continuously 

3. At least 50 watts of power. AM opera¬ 
tion was used in most of these contacts, 
but it goes without saying that SSB or 
DSB has much advantage. 

VFO operation: There is something psycho¬ 
logically in favor of the mobile station who is 
able to zero beat a CQ from another station. 
.After making hundreds of contacts, I have 
found that less than 10? are worked bv calling 
CQ from the mobile. Perhaps the fixed station 
is flattered when the little mobile running 
along 50 mph hears his signal. If you have 



any doubts about this, keep track of your 
contacts for a month and see for yourself. It 
goes without saying that a stable vfo source 
is necessary. This is a sizable project for the 
average ham and apparently for the commer¬ 
cial manufacturers too, since very few com¬ 
mercial vfo’s are stable enough to allow use 
in mobile DSB and SSB operation. 

The second factor is field strength measure¬ 
ment. Years ago, I built a combination field 
strength meter and S-meter for my 1949 
Chevrolet. Immediately it became evident 
why I had failed to get out on some frequen¬ 
cies and it also pointed up the fact that the 
dip in plate current, so commonly used for 
tuning, was a poor indicator for maximum out¬ 
put. With a continuously operating field 
strength meter it is possible to tune for maxi¬ 
mum output even if the antenna is near large 
detuning objects or leaning at a forty-five 
degree angle due to the forward velocity of 
the car. On the lower frequencies, seventy-five 
and forty meters, it will give an indication 
of how far you can operate from the resonant 
frequency of your antenna. I have even used 
the meter indication to tell me the charge 
state of my battery. 

Naturally the obvious antenna to use on 
the automobile is the broadcast antenna. This 
is sometimes unused in a mobile installation 
when a converter is used. Many of us mobilers 
used the long amateur transmitting whip for 
broadcast reception when we wanted our in¬ 
jection of Rock and Roll, while the broadcast 
antenna was used for the field strentgh indi¬ 
cator. Anyone who has tried this with the new 
hybrid or transistor receivers is due for a 
shock. My broadcast receiver received a 
weather station near the if frequency so well 
that it blanked out broadcast stations. I finally 
decided to use the broadcast receiver with the 
antenna for which it was intended. If a con- 
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tinuously operating field strength meter is to 
be installed, it means that a separate antenna 
will be necessary or a circuit designed to work 
wtih one of the existing antennas. Since I have 
three antennas on the car now, the broadcast 
antenna was chosen to be the combination 
broadcast and field strength indicator antenna. 

The circuit is mounted in a small 3x4x4 
Minibox and secured behind the dashboard. 
A 1N660 silicon diode is used, because at the 
low microvolt levels at broadcast operation, 
the diode will not conduct due to its high 
threshold voltage. A 50 micro-ammeter was 
used for the indicator and with my particular 
installation I was able to mount the meter in 
the dash of my 1960 Chevrolet in the dummy 
hole which should have contained a clock. 
The addition of this meter actually improves 
the appearance of the dashboard. Although 
tin's installation was to be mainly used in the 
tune up of my 20-15-10 meter transmitter, I 
find that it reads extremely well on the 2 me¬ 
ter FM transmitter that I have installed for 
local communication. In addition, it draws 
out the radiation pattern of the local brodacast 
stations as I drive by. The normal reception 
of the broadcast receiver was not affected in 
any way. I did cut out as much of the low 
capacity antenna lead-in as 1 could in order 
to compensate for the addition of any capaci¬ 
tance from the diode and other circuitry. 

1 had been suffering along with the final 
plate current indication for maximum power 
output in the 1960 car installation, but when 
I installed the field strength meter, I imme¬ 
diately saw the fruits of my labor as 1 tuned 
up my transmitter on 20 meters during a Sun¬ 
day afternoon and heard a bunch of California 
kilowatts complain of a strong heterodyne on 
their frequency. 1 immeditely identified myself 
and apologized for interrupting their local 
QSO. Before you desert mobile operation, try 
a continuously operating field strength meter 
and see the difference. I forgot to mention that 
a field strength meter in the home QTH will 
do as much for the fixed station as it does for 
the mobile. I just had a horrible thought; 
please don’t all of you fellows build these me¬ 
ters or I’ll have to put a second 6146 in the 
car. 

bast of all, on the subject of power, I have 
found that 50 watts is the minimum power 
that true DX can be worked from the car. My 
500 watt mobile installation was much better 
but not enough to make it worth the great 
effort involved. Fifty watts comes easy in a 
car because it is about the power range that 
can be handled without special power sup¬ 
plies. Let’s all work WAC mobile! 

. . . W9NTP 


SSB CRYSTAL FILTERS 


don't have to be expensive. The CC Electronics 
Model 3284 is only $17.50, and yet is a precision 
3.0 me, 2.9 kc bandwidth hermetically sealed filter. 
Check these specifications: Center frequency, 3.0 me; 
bandwidth at 3 db, 2.9 kc; selectivity (50 db/3 db) 
of 2.8:1; sideband attenuation greater than 55 db; 
insertion loss less than 2 db; bandpass ripple less 
than ±.5 db; termination impedance 3.9 K; size 
1-9/16 L x 1-3/8 W x 1-3/4 H; price only $17.50. 

CC ELECTRONICS 


12017 W. 92nd St. 


Lenexa, Kansas 66215 




TRISTAO TOWERS 

featuring “ADD-A-SECTION” Design 

Tristao . . . the pioneer name in tower 
design and manufacture. Here is the 
tower line that is premium quality, yet 
realistically priced and designed to en¬ 
able you to keep adding sections as 
you grow. A Tristao Tower is a lifetime 
investment from your very first section. 
Besides engineered quality, all towers 
feature channel lacing and are hot 
dipped galvanized inside and out. They 
meet all building code requirements. 
Motorized models available. 

Write for FREE Catalogs and detailed 
information TODAY, or see your dis¬ 
tributor. 

J "Towers above all” 

TRISTAO TOWER CO. 

415 E. 5th St. - Hanford, California 
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NEW PRODUCTS 



Veroboard Kit—$1.95 

Been curious about Veroboards? Want to 
try a little project or two with them to see 
how they work? Here’s a very inexpensive 
way to do it. The Vero Model PK-5 project 
construction kit comes with five Veroboards 
and a detailed instruction book that tells you 
how to build an impedance matching module, 
an engine pulse counter, an audio amplifier 
and rf probe, a multivibrator and an audio 
oscillator. The projects don’t require etch ng, 
wiring or terminals. The instruction book con¬ 
tains diagrams, schematics, illustrations and 
parts list. Theory and applications are also 
explained in detail. It’s only $1.95. Write 
Walt O’Donnell, Vero Electronics, 48 Allen 
Blvd., Farmingdale, N.Y. 



1966 Heathkit Catalog 

We don't need to tell you much about the 
Heatli catalog. All hams know about the ex¬ 
cellent Heath amateur (and other) electronics 
equipment. The latest one is 108 pages with 
many of the pages in color and prices on many 
of the kits have been reduced, too. Among 
the new products listed in the catalog are the 
SB-110 6 meter SSB transceiver, the HA-14 
SSB KW amplifier, the power supplies for this 
amplifier and lots of non-ham ones. Send for 
your copy today. Write the Heath Company, 
Benton Harbor, Michigan 49023. Please men¬ 
tion 73. 



Hallicrafters SX-146 

Hallicrafters new SX-146 receiver make; 
use of modern techniques to provide exeelleni 
amateur reception. It uses a single conversior 
signal path for minimum spurious responses 
and a 2.1 kc six section crystal lattice filter foi 
optimum selectivity for SSB. There’s alsc 
provision for AM and CW filters. It’s designed 
for transceive operation with the IIT=46 SSB 
transmitter, too. Sensitivity is less than .5 u\ 
for 20 db S/N, drift is tiny, and the receivei 
is very attractive. The price is $269.95 and 
you can get complete specs from Bernard 
Golbus, Dept. 73, The Hallicrafters Co., 5th 
and Kostner Ave., Chicago, Ill. 60624. 

Ami-Tron Fan Top Heat Sinks 

Ami-Tron’s newest product is a little fan 
top transistor heat sink for the popular TO-5 
case transistors. It’s black anodized for best 
heat dissipation. You can get a bag of three 
for only $1 from your local distributor or from 
WRL. Ami-Tron Associates, 12033 Otsego 
Street, North Hollywood, California. 



Heath HD-10 Electronic Keyer 

Heath’s new HD-10 all transistor electronic 
keyer offers about everything you could want 
in a keyer. It has no relays to stick since all 
the switching is solid state. The built-in pad¬ 
dle has sealed contacts. The dashes are the 
proper three dots long and the spaces one dot 
apart. The built-in oscillator and speaker with 
volume control lets you monitor on or off the 
air. It provides many other features too. Price 
is $39.95. For complete specs, write Heath 
Company, Benton Harbor, Michigan 49023. 
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TUCO Catalog 

One of the best places to get transistors, 
ther semiconductors and subminiature parts 
Transistors Unlimited. They feature new, 
landed parts, pack them carefully, and ship 
lem fast. Their new large 16 page catalog in- 
ludes many pages of tremendous bargains 
rat will fascinate any ham. They also make 
number of power supplies, test equipment, 
nd interesting kits. You need this catalog, 
crite Elias Furst at TUCO, 462 Jericho 
umpike, Mineola, L.I., N.Y. 11501. 



Quaker Diode Tester 

The new Quaker solid state diode tester 
ccurately tests PIV up to 1000 PIV and leak¬ 
age current up to 5 ma. You can quickly 
heck unm >rked and odd lots of diodes, make 
ire that diodes for series strings a v e up to 
pecs, etc. The unit is completely self con- 
lined with power supply, metering and con- 
-ols in one attractively styled instrument 
ackage. It works on 115 vac. Price is $79.95. 
or custom models, or more information, write 
Quaker Electronics, P.O. Box 215, Hunlock 
I reek, Pa. 18621. 

Amateur Radio Mobile Handbook 

The new Sams Amateur Radio Mobile 
bndbook (AMH-1), by Charles Caring^lla 
/6NJV will be of interest to all hams who 
perate or are considering operating mobile, 
hapters are on converters and receivers, 
ansmitters, modulators, transceivers, trans- 
litters, receivers, microphones, antennas, 
ower supplies, control circuits and the sup- 
ression of transmission noise. Both commer- 
ial and home-brew equipment are discussed 
i detail. On top of that, W6NJV is an ex- 
Uent author and the book is very easy to 
;ad and understand. It’s well illustrated, too. 
ou can buy a copy from your local d'stnbu- 
ar if he’s on the ball, or from Howard W. 
ams, 4300 W. 62nd Street, Indianapolis, 
ndiana 46206. 



Roiron Skipper Fan 

Rotron, a large manufacturer of fans and 
blowers for all electronic uses, has recently 
intiodueed an inexpensive fan, the Skipper, 
that delivers 100 cubic feet of air per minute. 
It mounts in a 4'A" hole with no screws; a re¬ 
taining ring holds it in place. It’s quiet, too, 
yet usable up to 140°Fd. There are a number 
of accessories available, so get full nformation 
from Rotron, Woodstock, N.Y. 12498. 

International Crystal Catalog 

The new 60 page catalog from Interna¬ 
tional Crystal Company is full of all sorts of 
equipment for the ham (and others). It lists 
all of the fine International crystals with com¬ 
plete operating data and suggested circuits, 
but that’s just the start. They also have crystal 
ovens, plug-in transi: tor oscillators and cases, 
accessories, frequency meters, transistor and 
tube multivibrators, SSB filters, AOC trans¬ 
mitters and exciters, transistor subassemblies, 
converters, CB equipment, etc. Why pro¬ 
crastinate; send for one today. International 
Crystal Co., 18 North Lee Oklahoma City, 
Oklahoma 73102. 



Quement Dual 24 Hour Clocks 

You undoubtedly noticed page 73 in the 
December 73. You may have even noticed 
the beautiful set of two ten inch synchronous 
electric 24 hour clocks. They’re mounted in 
a rich 12" x 24" x 2" wood cabinet and would 
enhance any room. Set one on your local time 
and one on universal time so you can both 
fill out your log and know when to eat. The 
set is only $24.95 FOB Quement Electronics, 
1000 South Bascom, San Jose, California. 
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Howard S. Pyle 
3434-74th Ave., S.E. 

Mercer Island, Wash. 98040 


Why Instruction Books? 


Here’s a subject which should be of pretty 
vital interest to you who are ’home-brew art¬ 
ists’; even more so if your projects result in 
building something which you, yourself have 
designed from scratch. Or, perhaps what you 
build has been taken from plans and speci¬ 
fications set down in a magazine or handbook 
article. We will wager that a few modifications 
and/or changes of your own will take place 
as you go, nevertheless. How are you going 
to know exactly what is what in a piece of 
gear which you build and which may give 
trouble (and often does) a few months later, 
unless you have an accurate black and white 
record on paper? 

Suppose you are not a ‘home-brew’ artisan; 
you buy a piece of ham gear which has been 
designed, assembled and wired by a commercial 
factory. Invariably, if you buy it ‘first hand,’ 
a complete instruction book including sche¬ 
matics, voltage reading charts etc., is included. 
Unfortunately, when purchasing second hand 
or used gear, such instruction manuals are often 
missing. If your choice of a piece of equip¬ 
ment is in this category, stand pat on your 
refusal to purchase it unless the initial instruc¬ 
tion manual accompanies it. Don’t let the seller 
push you off with a casual statement such as 
“. . . oh, the dope and schematic is all in one 
of the surplus manuals . . .” or words to that 
effect. If the gear does happen to be a piece 
of surplus military equipment, make the seller 
show you in what surplus manual, even to the 
page, where the information exists. 

Next, take the popular ‘kit’ type of equip¬ 
ment. Regardless of whether the item is but a 
simple transistor code practice oscillator or a 
more elaborate piece of gear such as a trans¬ 
mitter or a communication receiver, the factory 
always supplies a manual which, in addition 
to schematic wiring, mechanical assembly, ad¬ 
justment and operation details, gives you every 
hint and tip essential to satisfactory operation 
of the equipment if you follow the printed 
instructions and illustrations. 


Unfortunately the average ham designer- 
builder discounts the necessity for keeping a 
record of his home-built gear, simulating a 
factory handbook. This is just as true of the 
more experienced ham as with the novice. 
Probably this is due to the naturally human 
instinct to ‘try it out’ and right now, once it 
is built. If it works satisfactorily the normal 
procedure is to continue to use it as long as it 
holds together. Just let it ‘blow up’ once how¬ 
ever and the long, tedious search for the trou¬ 
ble begins. “. . . Let’s see; what size capacitors 
did I use here; what resistor there? What 
magazine or handbook did I take the parts list 
from? . . How much simpler, quicker and 
easier does such trouble shooting occur if you 
can refer to one simply bound or stapled set 
of instruction sheets and find all of the 
answers? 

“So what?” you say. If you have actually 
constructed something, satisfy yourself that 
it really does work the way you had hoped that 
it would. Then, don’t spend every minute of 
your leisure hours working it to death hoping 
that it will hold together. Give a few of those 
hours to a methodical recording of performance 
characteristics which will prove invaluable 
when a case of trouble, major or minor, de¬ 
velops (and it often does!). 

Put together an instruction manual of your 
own to cover every complete piece of equip¬ 
ment which you build. Such a manual can 
even be written in pencil on ruled note paper 
of the school type; better if it can be typed 
and bound, either by stapling or in a ring 
binder of suitable size. While neatness is a 
virtue, the main element of any recording 
manual of this type is the information which 
it imparts. Suppose now that we examine 
what actually should constitute the essential 
information to cover a particular piece of 
‘home-brew’ gear. 

(1) An accurate schematic diagram of the 
item with appropriately labelled components 
which can be readily identified from an ac- 
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L-ompanying key nomenclature. For example, 
‘VT-1” on the schematic to identify the oscil¬ 
lator tube in a transmitter; the key will show 
this as “VT-1; oscillator tube, 6V6 (or equiva¬ 
lent).” “R-l” on the schematic will appear as 
‘R-1—7500 ohm carbon resistor” in the key 
list. Carry this through all of the components 
appearing in the schematic. In addition, show 
the positive (or in a few cases, the negative) 
potential which should normally appear at 
various terminals throughout the schematic. 
For example, where the positive plate voltage 
on “VT-2” may normally be 250 volts, desig¬ 
nate it on the schematic as “VT-2: 250 v +.” 

(2) Actually, as in factory-prepared man¬ 
uals for completely assembled and wired 
equipment, the schematic should appear as 
the last item in your book. The pages pre¬ 
ceding the schematic should include brief para¬ 
graphs descriptive of the equipment as a 
whole, plus such tabulated tables as may be 
required to show the voltage readings to 
grounds (chassis in most cases) such as above 
mentioned as “VT-2: 250 V +.” Any voltages 
which should read ‘negative’ normally, should 
be mentioned as well, otherwise it can be 
assumed that a positive voltage reading is ap¬ 
plied against negative (chassis or ‘ground’). 

(3) Last, but by no means least, particu¬ 
larly if the equipment which you have de¬ 
signed, assembled and built from scratch or 
from a magazine or handbook article, under¬ 
goes any modifications or changes while in 
usage, so indicate these changes on the sche¬ 
matic or by reference to the magazine or hand¬ 
book article by month and page. 

“Why” you say, “go to all this trouble to 
record such data; I built the thing, I know 
what makes it tick!” But suppose that you have 
ambitions for more elaborate equipment in the 
future? What you have already constructed and 
which has proven entirely satisfactory to you 
within its limitations, may constitute some¬ 
what of a puzzling maze to a prospective pur¬ 
chaser on whom you hope to unload your 
‘brain child’ in hopes of sufficient financial re¬ 
turn to help out with the cost of the more 
elaborate gear which you contemplate build¬ 
ing. If you can show such a prospective pur¬ 
chaser what your piece of gear is all about, 
by a methodical, written record, your chances 
of sale and of greater profit will be greatly 
enhanced. In addition, you will gain the re¬ 
spect of any such prospective purchaser who 
will naturally assume that anyone who goes 
to the extent of preparing a complete instruc¬ 
tion and operating manual, has been just as 
conscientious in its construction; it will pay off, 
any way you look at it. ... W70E 


THE FAMOUS 

No. 19 MARK III 

TANK TRANSMITTER-RECEIVER 



Still the best buy on the surplus market. 


Remarkably tough and sturdy, very versatile in 
use. 

2 to 8 Mcs in 2 bands (A Set) 15 to 25 Watts 
output depending on frequency and type of emis¬ 
sion. CW and Radio Telephone. Also short range 
(B Set) band 230 to 240 Mcs. No. 19 MARK 111 is 
VFO tuning, easy to convert to crystal operation. 
Sender/Receiver alone complete with tubes and 
complete instruction book, diagram, etc. . . . $29.50. 
Power requirements: 12V at 3A, 265V DC at 120 
MA and 540V DC at 50 MA. 

All accessories available: Junction cables, junction 
boxes. Aerial (Whip or wire) Antenna Tuner. 
Power Supply for 12V DC operation, Headset and 
Microphone Assembly etc. . . Perfect equipment 
for 40 and 80 meters. 

NORTH AMERICAN 
ELECTRONICS Co. 

P.O. Box 878, PLATTSBURGH. N. Y. 12902 


Daven Frequency Meter—Direct indicating frequency 
meter covering 25 to 5000 cycles in four ranges 
(.1-.5-1-5). Exc. Cond.$29.75 

Triple Frequency Meter—Direct indicating 19 inch 
panel has three 4" square—200 UA meters cali¬ 
brated in cycles to read 0-1000-5000-10000 and 
50000 cycles. Each section has a 5 tube circuit. 
Each has its own power supply from 1 1 5v-60 cycle. 
Exc. Used. $39.95 

Collins Receiver R105/ARR1 5-1 500 to 18500 kc. 
Complete with 14 tubes-100 kc xtal 2 Collins PTO's 
Etc. Exc. Cond. $67.50 

R-13/ARC12 Receiver-tunable 108 to 135 me Excel¬ 
lent condition with 9 tubes. $27.95 

Panadapter-IP69C'ALA2 See June 1964 issue on 73 
New with 14 tubes. $22.50 

PRS-3 Mine detector. Exc. $39.95 

BC610-I model-Exc. with tubes.$350.00 

RTTY Model 1 4-Tip top cond. $69.50 

R4-/ARR2-Versatile command type receiver covers 

234 to 258 MC ond is convertible to many other 
frequencies—Complete with 1 1 tubes 8, schematic. 
Exc. $6.95 

Nicad Cells—3'/ 2 amp hour—Guaranteed .... $1.75 

20 amp hour—Guaranteed . 3.95 

50 amp hour—Guaranteed . 5.95 

80 amp hour—Guaranteed . 9.95 

Transistors—20 asst'd-—as removed from equipment 

$1.95 

10 asst'd—High Power . 1.95 

Silicons—750 PIV—1.2 amps.59 

600 PIV—200 ma .39 

200 PIV—1.2 amps.39 

50 PIV—5 amps.99 

GE—C40B—25 Amp SCR . 3.95 

Send for FREE catalog #131. 

ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 
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Joseph Marshall WA4EP 
Ozone, Tenn. 


Improving the Noise Figure 
of Old Receivers 


There are a number of commercial ham 
band or general coverage receivers and mili¬ 
tary surplus receivers which cover the 6 meter 
band. While some are hotter than others, prac¬ 
tically none of these yield performance bare¬ 
foot as good as that obtainable with a pre¬ 
amplifier or converter using a low noise rf 
tube. While a preamp is not too expensive, it 
is a nuisance when ch mging bands, and in 
many locations the additional gain is an em¬ 
barrassment rather than an improvement be¬ 
cause it intensifies the problem of overloading 
on strong signals. Actually, most of these re¬ 
ceivers can provide close to optimum 6 meter 
performance with no changes other than a 
change in rf tubes. 

The fact is that the cosmic noise level in 
the 6 meter band is h'gh enough not to re¬ 
quire an extravagantly low noise figure. The 
average equivalent noise figure of cosmic noise 
ranges from about 5 db to a high of about 8 
db. This is achievable only in an extremely 
quiet location where no man-rnade noise is 
added to the cosmic noise. A receiver noise 
figure equal to the equivalent noise figure of 
the cosmic noise provides a practical optimum 
sensitivity. At this point, the maximum pos¬ 
sible improvement in S/N ratio with a perfect 
receiver with no noise whatever, would be 
just 3 db; anything less than this total im¬ 
provement yields an insignificant improvement 
in effective sensitivity. Thus a noise figure 
somewhere in the 4 to 8 db range yields prac¬ 
tically optimum sensitivity in the 6 meter 
band. Most of the 6 meter receivers, however, 
have noise figures in the 12 db region, or 
higher. Fortunately, it is possible to lower the 
noise figure to the required optimum in most 
of them simply by changing the rf tube. 


The old reliable 6AK5 is a still nearly idej 
6 meter tube. It is capable of yielding nois 
figures as low as 3 db which is so far belo' 
the cosmic noise that the difference betwee 
it and a receiver with no noise whatever woul 
provide an improvement of scarcely 1 db i 
S/N ratio. While it is not likely that a 3 d 
noise figure can be attained merely by sul: 
stituting the 6AK5, it is possible with mo; 
of these receivers to get the NF into the 4 t 
8 db range. 

In some cases, the 6AK5 can be substitute 
for the 6BA6, 6CB6, 6BZ6 or a similar remot 
cut-off rf pentode with no changes w'hatevei 
In most cases it will be necessary to mak 
one small change at the socket terminals. I 
the 6AK5 the cathode is connected to bot 
pin 2 and pin 7, and the supressor is internail 
connected to pin 7. The other tubes mer 
tioned have the suppressor to pin 2 and th 
cathode to pin 7. Take a look at the wirin 
diagram of your receiver or, if you don’t hav 
one, at the wiring at the socket of the rf tubt 
If the suppressor is connected to the cathod 
by a wire from pin 2 to pin 7 no changes ar 
necessary. If both the supressor (pin 2) an< 
the cathode (pin 7) are grounded (as in th 
SP600) you can also just plug in the 6AK 
with no changes. 

In most cases, however, you will find th 
supressor (pin 2) grounded and the cathod 
(pin 7) with a cathode resistor. In this even! 
you will have to unground pin 2. Usually 
snip of the wire with wire cutting pliers fror 
pin 2 to ground will do the job. In some case 
the socket lug is soldered to a ground tab o 
to the center shield on the socket. In this even 
vou need to unsolder it so it hangs free. That’ 
all. 
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Up in the air over RTTY? 


If you want to go all out you can also re¬ 
move the avc from the rf stage. The 6AK5 
is a sharp cut-off tube and cuts-off very 
quickly with a small amount of avc. How¬ 
ever, this is not necessary. It will provide 
peak performance on weak signals when you 
need it and the lower gain on strong signals 
is not necessarily a disadvantage. Now repeak 
tlie rf stage trimmers for peak noise with the 
antenna connected. Receivers having an an¬ 
tenna trimmer control make this very simple, 
though it would be well also to peak the 
tuned circuit in the plate circuit. 

The improvement in noise figure and per¬ 
formance will depend on the tube line-up. In 
receivers using a single rf stage working into 
a 6BE6 mixer, the optimum noise figure can¬ 
not be obtained because the mixer noise makes 
too high a contribution to the overall noise. 
However, substituting a 6AK5 in an HQ170 
or 110, for example, will lower the noise figure 
from more than 12 db to the 6 to 8 db region. 
If the receiver has two rf stages the improve¬ 
ment can be much greater. In my SP600-JX, 
for example, with a 6AK5 in the first rf stage 
and a 6BZ6 in the second, the measured (with 
a Marconi Noise Generator) noise figure is 
less than 3.5 db in the 6 meter band and less 
than 2 db in all the lower bands, and provides 
an effective sensitivity barefoot which cannot 
be improved with preselectors with noise fig¬ 
ures as good as 1.5 db. For all practical pur¬ 
poses, it yields the best possible sensitivity 
attainable on the 6 meter band today. 

An even greater improvement can be ob¬ 
tained with a 6AJ5. This tube is not well 
known and is expensive ($4 wholesale) when 
bought new. It was designed primarily for 
operation with 28 volts on the plate and screen 
in aircraft radar equipment, but with normal 
voltages it has a higher transconductance and 
draws more current than the 6AK5 and hence 
has an even lower noise figure. If you run into 
any surplus equipment using this little bottle, 
cannibalize it of these little gems. The pro¬ 
cedure is the same as with the 6AK5, though 
undoubtedly better performance would be 
possible by juggling the parameters slightly. 


Obsolete receivers using metal tubes can al¬ 
so be improved—and even more strikingly— 
but substituting the 717 for 6SK7’s. The base 
situation is comparable to that involved with 
the miniatures. In the 717A the cathode is 
connected to pins 3 and 5 and the supressor 
is internally connected to pin 3. In the 6SK7 
the supressor goes to pin 3 and the cathode to 
pin 5. Again if the supressor is grounded and 
resistor, it is necessary to unground pin 3 
when substituting the 717A. Receivers having 
two rf stages with 6SK7’s will usually deliver 
optimum performance with a 717A in the 
first rf stage and a 6AB7 in the second rf 
stage. The 717A is an octal based version of 
the 6AK5 and is available surplus for as little 
as 25c. 

Still older receivers using top-cap type tubes 
present a problem. If you can find an 1851 you 
can use it in place of the original rf tube with 
minor changes at the socket. 

There are several military versions of the 
6AK5, namely: the 5591, 5608, 5654, 6096 
and WE403B. Some are hotter than the regu¬ 
lar 6AK5, but all are interchangeable. The 
6AJ5 also occurs as the 7755. 

In most cases th's change of tubes will pro¬ 
vide effective sensitivity as good as that pos¬ 
sible with a nuvistor preamp at a fraction of 
the cost and with less danger of overloading 
effects. Your S-meter readings may be lower 
than originally and, of course, they will not 
be exaggerated as they are with a preamp. 
However, the ability to read weak signals, 
which is what counts, should be considerably 
improved. You can make a simple test to 
check the improvement or to see how close to 
optimum you are. With the avc off, listen to 
the noise with the antenna disconnected and 
then with it connected. The noise should in¬ 
crease markedly when the antenna is con¬ 
nected. The greater the difference the better 
the noise figure and therefore the better the 
effective sensitivity—up to a point. After you 
reach a 3 to 5 db increase in noise, the im¬ 
provement in actual receiving ability becomes 
very slight, if any. 

... WA4EPY 


Get a Down-to-Earth Approach to On-the-Air RTTY. 

if Converters, Keyers, Accessories, matched to your Transmitter, Receiver, Printer, etc. 
if Free Technical Counsel if Free Catalog 

© TUCK 

ELECTRONICS 2331 Chestnut St., Camp Hill, Pa. 
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(W2NSD from page 4) 

worrying about how radio waves were being 
sent out. He puzzled over it. If you transmit 
a hundred watts from a beam antenna, 
shouldn t there be some sort of reaction in 
the opposite direction? That’s a good fraction 
of a horsepower and something should hap¬ 
pen. Right? Wrong ... he hung a beam from 
a string and it didn’t move a hundredth of 
an inch. End of digression. 

Now', back to those UFO’s for a moment. 
One of the great puzzles about them has 
been how they can go several thousand miles 
per minute and then stop on a dime without 
squashing anyone inside. The Biefeld-Brown 
experiments have shown that everything 
within the field is acted on equally, so any¬ 
one inside a UFO would not experience the 
inertia of changes of speed or direction. This 
explains the right angle turns that have been 
witnessed many times. 

The high voltages required to run the 
UFO’s explain the bright violet light that 
they emit and the paralyzing effect they seem 
to have on nearby electrical systems . . . also 
the ozone smell they leave. Brown, after try¬ 
ing many shapes to find the most efficient 
for using the electro-gravitic force, ended up 
with one almost exactly the same as the bulk 
of the reported UFO’s . . . and this was sev¬ 
eral years before UFO’s became a common 
newspaper item. 

It would seem to me that we radio ama¬ 
teurs are in a beautiful position to break the 
barriers into this new field, just as the ama¬ 
teurs of the past broke into radio. Many of 
us have a technical enough background to 
start experimenting and we don’t have the 
pressure of having to succeed, as do the com¬ 
mercial boys. Thousands of us can devote 
years to something like this . . . and eventually 
one of us is going to hit. And what a jackpot 
that will be! It is beyond the imagination. 
The chap who gets the first patent on an 
electro-gravitic receiver could possibly parlay 
that into something bigger than RCA. Who 
knows, the solution to our spectrum problems 
may be just ahead, waiting for some hams 
to get to work on them. 

A parting hint for those of you who might 
like to try . . . the electro-gravitic force 
varies according to the dielectric constant 
(K) of the condenser, the distance between 
the plates, the area of the plates, the voltage 
used, and the mass of the dielectric used. 

Many will ask, if the UFO’s are real, how 
come the government is not admitting it? 
Simple, really. We have intruders in our 


skies and landing in our country and our 
military doesn’t know what to do about it. 
We are darned sure that they are trying to 
learn everything they can about the UFO’s 
in the hope that they will eventually come 
up with some sort of answer to them . . . 
some way to protect ourselves from them. 
Until that time they feel that the best policy 
is to keep quiet about what they do know 
on the basis that the beings in the UFO’s can 
monitor our radio and television and that 
whatever is broadcast about UFO’s will be 
picked up, letting them know what we know 
or don’t know. This makes sense. 

Our Air Force has the unhappy job of try¬ 
ing to cover up things as best they can. They 
try to keep people quiet, keep things out of 
the news, discredit sightings, etc. 

Needless to say, this is something that you 
should not discuss over the air. While I expect 
that the UFOites are probably not listening to 
our ham bands ... I have trouble listening 
to them for any length of time now and then, 
still, why take chances. 

OK, so I’m a nut . . . this year. Let’s see 
how nutty this all sounds five years from now. 

American Morse 

Morse telegraphers may be interested in 
the Morse Telegraphy Club and should drop 
a note to Ralph Graham W4RJX, 6443 Dry- 
den Drive, McLean, Virginia 22101. They 
have a bi-monthly publication of interest. 

Books 

We’re starting preparation for a series of 
small books to run as inserts in future issues 
of 73, books of 15 to 30 pages in length cov¬ 
ering special aspects of amateur radio. Per¬ 
haps you have some ideas for a book that we 
might be able to publish. If you are interested 
in preparing something like this then drop us 
a note telling us what you propose. We’ll pay 
up to $500 for a 15 pager and up to $1000 
for a 30 page book, depending on the interest 
and the quality of the manuscript. Would 
you prefer that in 10’s or 20’s? 

Help wanted 

We’re still looking for the right man for 
advertising manager of 73. This calls for 
someone with a good background in selling, 
someone who is already doing well. We’ll pay 
a basic salary of .$7500 plus 10% on any in¬ 
crease in our advertising income. This means 
that if you bring our sales up to those of QST 
you’ll be making about $27,500! You can live 
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like an earl up here on half of that. If you 
know you can step in and handle the job 
and it sounds attractive, all you have to do is 
tackle your first big selling job: sell me. 

We’re also looking for two sincere and ex¬ 
perienced hams to spend the summer with 
us. The work will primarily consist of im¬ 
proving the VHP installation on 73 Mountain 
and installing a remote control system so it 
can be operated from home base during the 
winter. We’d like to put in FM, TV, RTTY. 
and stuff like that too. Pay will depend some¬ 
what on experience, but will be scanty. You 
will have a ball though and get in a lot of 
hamming (on your own time, please). See if 
you can convince me that I really need you 
for this. I’m looking for doers, not talkers. 
Tell me what you have done, not what you’d 
like to do. 

Need Vermont? 

The Vermont QSO party is Feb. 19-21. 
Full info can be had from K1MPN, 3 Hill- 
crest Drive, Montpelier, Vt. 05601, but look 
for those rare ones on 3685, 3855, 3909, 7030, 
7240, 7290, 14040, 14225, 14290, 21050, 
21300, etc. 



Telewriter Model “L" frequency shift converter designed 
for two-tone AM or FM with IJmiter operation available 
bv switch. Solid state ratio corrector compensates for fad¬ 
ing signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet dc loop supply bulit-in with bias supply and 
octal socket for optional polar relay to key transmitter. 
6\VB keyer tube. Plug-in discriminator for 850 cycle or 
other shifts. Cathode ray or dual eye indicator. Auto-start 
control system optional. Prices for 19" rack mounting: 
Model "L ' with dual eye S189. Model “L” with C. R. tube 
indicator S279. Cabinet Sltl.50 

ALLTRONICS—HOWARD CO. 

Bos 19. Boston. Mass. 02101. Tel. 617-742-0018 


learn radio code 



THE EASY WAY! 

. No Books To Read 

• No Visual Gimmicks 
To Distract You 

• Just Listen And Learn 

Based on modern psychological 
techniques—This course will take 
you beyond 13 w.p.m. in 
LESS THAN HALF THE TIME! 


Album contains three 12" Also available on magnetic tape. 
LP‘s 2'/j hr. Instruction See your dealer now! 


EPSILON 0ft] RECORDS 


206 East Front Street, Florence, Colorodo 


Scoundrel 

The other night, while eavesdropping on 
the low end of 75 (as the clich6 goes), I 
didn’t hear any good of myself. One fellow 
mentioned how great 73 is and how he thinks 
it is better than QST. ... I liked that. Then 
another said that he wouldn’t read that 
filthy rag for anything, why that Green was 
one of the lowest opportunists in the coun¬ 
try . . . look what happened to him, he 
printed an attack on the Navy in CQ and 
had to print a retraction the next month and 
was fired, and it is well known that he 
doesn’t pay for articles for 73. There was this 
poor fellow who came all the way from Ger¬ 
many to work for 73 and was fired after just 
one week and thrown out penniless and they 
kept half of his belongings which arrived 
later. Besides that he takes advantage of 
every little thing that goes on to work up 
amateurs against the ARRL, usually lying 
and exaggerating to do it. The fellow sounded 
like a combination of the hate rantings put 
out by the Anti-Communist Amateur Radio 
Network and the Washington Amateur Radio 
News. 

Never one to keep my peace when pro¬ 
voked, I called in and asked if they were in¬ 
terested in a little clarification. They were. 

I explained that the Navy article was pub¬ 
lished in the February 1957 issue of CQ. I 


ENJOY 


'‘“ c ™:: ,cs TUCOw 


WITH 

SOLID STATE POWER SUPPLIES: 

PS6R: 6 Volt, 100 ma. Precision-Regulated Power Sup¬ 
ply Regulation is 4-1%. PC. Board. Open-End 

Aluminum Chassis for maximum cooling . 

PS6VR: 6 Volt variable as above, ranging from 2 to 

6 Volts . 

PS12VR: 12 Volt variable regulated solid state Power 
Supply. Adjustable from 6 to 12 Volts, 0.750 ma. with 
separate 30 Volt unregulated output jack. Internal DC 
impedance is less than 2 Ohms. KECUCATIO.N ±1% 

to 750 ma. Metal Chassis . 

The above supplies are completely manufactured, ready 
to work. Ideal for circuit development engineers, ex¬ 
perimenters. bams, manufacturers, and battery elimina- 

CTA-1: AUTOMATIC CURVE TRACER: All solid state. 

Designed to be used with any D.C. Oscilloscope to ob¬ 
tain curves for a graphical analysis of transistors and 

all diodes and rectifiers .. 

ANTENNA RELAY: DPDT. 715 VAC, with insulated 
porcelain standoff terminals, mounted on phenolic 

board. Brand New. Boxed. VERY SPECIAL 1 . 

2N696, 2X697, 2X705. 2X706. VHF, T.I.. Moto. .. 

2X708, VHF 4S0 MC, Silicon NPN, Fairchild . 

SF2S87/2X23S8. Field Effect Transistor. (FET) 

P-Channel Diffused Planar Silicon. T.I.. 

2X1886—NPN—Silicon. Power, 20 TV. 5 Amp. 60 Volt 

Mini-Therniisters, Compensated, 400 Ohms . 

Assorted Silicon Zener Diodes. *4 TV. small glass, all 

Voltages, Assorted, Motorola, T.I. ... 

Rectifier Mounting Hardware & Mica Kits in Plastic 

Box small stud to 10 TV . 

Large Stud to 50 W . 

Assorted Precision Miniature Relays . 

Mylar Crossover Capacitors for Speakers, etc., non¬ 
polarized sub-inin. Aii are 50 V "Artron/'as follows: 

.1 mfd. 15<*; .22 mfd. lfid; .33 mfd. 17«; .47 mfd. 

20<t; 1.0 mfd. 22fi; 2.0 mfd. 25C; 6.0 mfd. 30d; 

8.0 mfd. 35c 1 . U.T.C. Dot Transformers, sub-sub-min. 

Dot-11. Dot-20, Dot-8, AH 313, Assorted . 

Coll Forms—*4" Porcelain Variable red dot, CTC 

#LS5B . 

27 ah RF Molded Chokes "ACDC" sub-min. 

Write for Free Catalog 

TRANSISTORS UNLIMITED 

462 Jericho Turnpike, Mineolo, L.I., New York 11501 
Minimum Order $3.00 Prepaid, Postage free in USA 


$ 20.00 
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GET INSTANT MONEY!! 

We want your surplus, obsolete, or excess 
inventory equipment, components and p-fts! 
Need ground and air communication equip., 
teletype, all GRC, PRC, ARC, ARN—all test 
equip. What have you? WE PAY TOP DOL¬ 
LAR! We make deals—now! And we pay 
f.eight. Tell us what you have—not tomor¬ 
row— today} 

COU MB1A ELECTRONICS—Dept. 7 
4365 W. Pico Blvd,, Los Angeles, Cal. 90019 


GUARANTEED RECONDITIONED 

HAM GEAR 


( 415 ) 
oi >in7 


ELECTRONICS 


WHITE MOW 
FOR MONTHLY 
FLYER. 


999 HOWARD AVE-BURLINGAME, CAL. 


FM EQUIPMENT SCHEMATIC DIGEST 

A comprehensive collection of Motorola schematic di¬ 
agrams covering low band, high band and 450 me equip¬ 
ment manufactured between 1949 and 1954. Crystal 
formulas, alignment instiuctions and a wealth of technical 
data is included in the 92 pages. Price $3.95 

TWO WAY RADIO ENGINEERS 

1100 Tremont Street, Boston 20, Massachusetts 


Interested in VHF? 


Then why not send for a free sample of the 
VHF’er Magazine. It’s devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, RL 2, Beaverton, Oregon 


NEW TRANSMITTING TUBES 


2C39 

$4.50 

221 

$1 95 

808 

$1.00 

2E26 

1 95 

227 

4.75 

809 

3.95 

2K25 

7.00 

304TH 

19 95 

810 

15.50 

2K54 

8.95 

304TL 

24.95 

813 

8.75 

2X55 

8.95 

VT 327A 

3.00 

814 

3.95 

TB24 

.95 

350B 

3.00 

815 

2 50 

3C24/24G 

3 00 

G! -434 

15.00 

826 

4.25 

3E29 

6 95 

701A 

8.00 

823 

12 95 

4E27 

6 95 

703 

1.95 

829B 

6 95 

4-65A 

8 00 

800 

2.25 

832A 

3.95 

5021 

1.95 

801 

.35 

836 

1.75 

616 

.95 

P02 

4 95 

860 

7 95 

35T 

2.95 

803 

4 95 

872 

3.95 

100TH 

7 95 

804/RK-20 

6 95 

6161 

10.00 

VT-127A 

4.50 

805 

4.50 

8C03 

4.95 

211 

1.03 

807 

1.00 

8020 

2.50 


88 MH TOROID COILS, Excellent tor power supplies, teletvpe. 
bandpass filters, etc. 50e ea. 5/1.75 

G.R. 605B SIGNAL GENERATOR 9.5KC-’OMC $225.00 

EHMJ.CR3S' 617F FERCENT LIMIT BRI0GE 125.00 

KERR RF BRIDGE B601 15KC-5MC 175.00 

WRITE FOR CATALOGUE #42 


Send check or money order—Minimum order $2.50 
PLEASE I NCI UDE AMPLE POSTAGE—Ex-ess refunded 
Minimum C.O.D. Order $10.00 with 25% Deposit. 

R. W. ELECTRONICS, INC. 

2244 South Michigan Ave. Dept. 661 

Chicago, Illinois 60616 Phone CAIumet 5-1281 


was out at the Fresno DX Convention when 
I received my airmail copy of the issue and 
it was there that I discovered that my assist¬ 
ant had “beefed up" the article, as he explained 
it later, so it would have more impact. Well 
it certainly had impact. I flew to Washington 
and explained to Admiral Bruton what had 
happened and we printed an apology the next 
month. In 1958 the Admiral (then F7FA) 
and I had a good laugh over the incident 
when he came to a party thrown for me in 
Paris. The article did create quite a disturb¬ 
ance and many believe it had something to 
do with the complete change in Navy policy 
on ham radio which followed short! y. Until 
the article only one Naval ship had ever been 
permitted to use amateur radio . . . afterwards 
hundreds were authorized. Now you hear 
them in all parts of the world boosting the 
morale of the operators and their shipmates. 

I left CQ three years later and non-pay¬ 
ment of authors was an important contribut¬ 
ing factor. When I decided to start 73 I made 
it a firm policy that all articles in 73 would 
be paid for and promptly. They have been. 
I pay for all articles in 73 when I accept 
them and this can be up to a year before 
they get into print. At CQ the published 
policy was to pay for the articles when they 
were published, but I found that it often 
took from one to three years for an author to 
get paid for his article and there seemed no 
excuse for this when we were making a profit 
in six figures and the publisher was able to 
retire and loaf on an enormous yacht. I got 
so furious at that and other things like it that 
I got fired. My policy of paying fast and well 
for articles has resulted in 73 getting first 
choice on almost everything written in our 
fMd, which explains whv 73 has the new de¬ 
velopments months before they reach the 
other magazines . . . and why all of the top 
winters in our field write for 73. 

Now, about that chap from Germany. Yep, 
we had one. He was getting discharged from 
the Army and wanted to work for 73. I told 
him we would give him a chance to show 
what he could do. Apparently the Army 
taught him a lot of interesting things on how 
to avoid work and he sure didn’t get on with 
our small hard working staff. After a couple 
of months lie left one night with no notice, 
leaving behind only a TV set with more pay¬ 
ments due on it than it was worth. Pierre, 
F2BO, who roomed with him. kept up the 
payments for him for a few weeks until it 
was obvious that we were not going to hear 
from him and the set was turned back to the 
store. 


m 


75 MAGAZINE 





Every now and then I hear that I’ve been 
lying about the ARRL, but no one is ever 
explicit about what I’ve said that is a lie. Just 
recently John Huntoon wrote a letter to the 
chairman of the National Convention Com¬ 
mittee demanding that 73 not be permitted 
to exhibit. He threatened removal of ARRL 
support if 73 was permitted to exhibit. In 
this letter he lists 28 instances where he 
claims that I have lied in my editorials. At 
long last I had something definite to work 
with. I read over the list of my lies with 
growing wonder. I read them all a second 
time. This was incrediblel Not one single one 
of those 28 instances was in any way other 
than completely false. I sat doum to my type¬ 
writer and wrote an answer to each and 
every one of Huntoon’s charges of lies and 
sent this formidable document to the Na¬ 
tional Committee Chairman, asking that 73 
be permitted to exhibit since the basis for 
demanding that we not exhibit was entirely 
false. Then, figuring that others might be in¬ 
terested in this whole thing, I put it together 
into a booklet ... 24 pages. You can see why 
I don’t try to print it all here. Imagine taking 
24 pages of the magazine for something like 
this? Anyone who is interested in the real 
facts and an expose of stupidity, ARRL lying, 
and distortion is welcome to send a stamped 
envelope for a copy of this reprint. Put 84 on 
the envelope, it is heavy. 

As far as me being an opportunist . . . 
hmmm. I try to call ’em as I see ’em and I 
refuse to sit here and shut up when someone 
or some group is doing something lousy for 
ham radio. 

$5 Reward 

While most of the radio parts distributors 
around the country do carry 73 on their 
counters, there are a few that have either 
not gotten the word or else have resisted our 
not too energetic approaches. Now, if you’d 
like a little extra money in the mail all you 
have to do is scout around and find a parts 
distributor who should have 73 on his counter 
(but doesn’t), talk him into making out a pur¬ 
chase order for ten or more copies a month, 
and send us the order. Well send you a 
check for $5. 

If the distributor gives you any static about 
handling 73 just point out that 73 is the fast¬ 
est growing ham magazine in the world, that 
it runs 25-35 feature articles every month, 
and that the cover price is 504 and all he has 
to pay for copies sold is 304, and nothing 
whatever for copies not sold. Can there be a 
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9lU In U.S.A. 


BROAD BAND BALUN 

• Flat in the amateur bands 
from 3 to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to antenna or 
balanced line. • Improves efficiency and radia¬ 
tion pattern. 

Two models, 1 to 1 or 4 to 1 impedance ratio 
Size iy 4 " OD x 4" long. Wt. 4 ox. 
FUGLE LABS 1 83S Watchung Ave., Plainfield, H.l. 


T20 4-5.3 me ARCS transmitter . $5.95 

T21 5.3-7 me ARC5 transmitter .. $5.95 

MD7/ARC5 plate modulator . S5.95 

Transformer 110VAC primary, 12VAC secondary, 

5 amp . $5.95 

ARX-6 transponder less tubes 1212 me . $9.95 

Navy beam filter #68304 1020 cycles (same as 

FL8 but more elaborate . $1.49 

TS419 signal generator (similar to H-P 614A) 

900-2100 me . $395.00 

TS147D signal generator 8430-9660 me . $195.00 

TS239 (Lavoie 239} oscilloscope 10 cps to 5 me $69.50 

R65/APN-9 Loran . $75.00 

URC4 Handie Talkie good for 120-130 me 

240-260 me . $35.00 

ID 59/APA11 Panadaptor . $16.95 

R4A/ARR2 receiver 234-258 me . $2.95 

R26/ARC5 receiver 3-6 me with automatic selector 
mechanism which selects any of 6 pre-tuned fre¬ 
quencies as switch makes receiver either automatic 
or mechanical . $4.95 

TYPE AN/ARN-6 RADIO COMPASS 
EQUIPMENT: 

Receiver R/101/ARN-6, 100-1750 kc in 4 bonds, 

excellent condition . $34.50 

Loop AS313-B, excellent condition . $27.50 

Indicator ID91B/ARN-6, excellent condition . $9.95 

Mounts MT-273 or MT-274, excellent condition ... $9.95 

Control box C-149A . $15.00 

Manual for ARN-6, handbook of operating instruc¬ 
tions, general installation adjustment plus 5 pages 
of diagrams and schematics . $3.50 

ARC RADIO EQUIPMENT: 

ARC receiver #R13B: VHF, 108-135 me . $19.95 

ARC transmitter T366A: 28 volt DC, 160-132 me $24.95 

B-10A converter . $19.95 

D-10A 28VDC dynamotor used with above receiver $5.00 
Controls: C-18, C-22, C-37 and C-984 EACH $7.50 

No COD's Please. 

Remit Full Amount 
With Order. 

FOB Pasadena, 

California. 


C&H SALES CO. 

2176 E. Colorado St., Pasadena, Calif. 
Murray 1-7393 


AT LAST! ABSORPTION 

UHF WAVEMETERS 

FOR THE AMATEUR 

Hand calibrated from crystal oscillators by 
K1CLL. Now you can find the 432 and 1296 
me bands. Know the frequency of your dou¬ 
blers, triplers and oscillators. Don’t guess! 
VHF-2 140 to 355 me CQ h 

UHF-1 350 to 675 me VV./O eacn 

UHF-2 600 to 1100 me «it x_ lir < nr roe 
UHF-3 950 to 1400 me AI1 four for ™ 
Hoisington Research Company 

Far Over Fan, Pkoie 003-924-3030 
Peterkoraofk, N. H. 03458 


JANUARY 1MI 


11 ) 
























ALL BAND TRAP ANTENNA ! 


Reduces Interference and 
Noise on All Mnkos Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer on A|| Bands! 



For ALL Amateur Trans¬ 
mitters. Guaranteed for 600 
Watts AM 1200 SSB Pi- 
Net or Link Direct Feed. 
Light, Neat, Weatherproof. 


Complete as shown total length 102 ft. with 96 ft. of 72 ohm 
balanced twinline. Hl-impact molded resonant traps. (Wt. 3 
1* x 5* long}. You just tune to desired band for heamiike 
results. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED! 

Eliminates 5 separate antennas with excellent performance 
guaranteed, inconspicuous for Fussy Neighborhoods! NO HAY* 
WIRE HOUSE APPEARANCE l EASY INSTALLATION I 
Complete Instructions. 

75-40-20-15-10 meter bands. Complete $15.95 

40-20-15-10 meter. 64-ft. (best for swl’s) Complete . .. $14.95 

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical instructions fur¬ 
nished. Free information on many other 160-6 meter antennas. 
Available only from: 

WESTERN RADIO 


Dept. A7-12 • Kearney, Nebraska 


World’s "BEST BUYS”, 
in GOV’T. SURPLUS 
Electronic Equipment 


FULL OF TOP QUALITY ITEMS - Tronsmltterv, 

Receivers, Power Supplies, Inverters, Microphones, 
Filters, Meters, Coble, Keyers, Phones, Antennas, 
Chokes, Dynamotors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc. SEND 25. (stamps 
or coin) for CATALOG and receive 50tf CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 


TS738, UPM11A 8.5-9.6Kac with most accessaries ..EX 45 
WEC0 GS16741 K5 System Computer Calibrator ...NEW 42 

Ballantlne 300 AC VTVM in 19 inch Ruck Parol_EX 35 

Lambda 28 Elect. Regulated bah Power Supply .EX 17 

APR9 Control for switching TN128,129,130.131 _EX 35 

T61A/AXT2 TV Xmtr w/Vidco & Sync Modulators .NEW 19 
RT82/APX6 makes 1215mc xceivr. See OctNov CO. .NEW 
Alum. Cabinet. 57" high. Sloping panel above; door below 
desk shelf. Castors. Rear dour. UOVdOcy exhaust fan .EX 75 
UPM8 Tests AJ?X0. 27 Tubes. 10 Diodes. For 60 ey. .CD 14 

TS726/UPM8 Same as abore but reconditioned .LN 19 

Complete Manual for TS726/UPMS. Postpaid . 2 

R105/ARR15 Collins receiver with schematic .FAIR 37 


23 


Reflretometer SWR Bridge w/mctcr. 30-1000 me _EX . 

VARIAC Type Wo. 120 Volt 7.8 Amp 50-60 cycle ..NEW 12 
VARIAC Type W2. 120 Volt 3.1 Amp 50-60 cycle .NEW 8 
LITC H95 l’ri-115V60c».Sec-two @12Volls2.5Amps .NEW 4 
UTC HTT Choke. 10H@300ma, 3200Voits working .NEW 4 
UTC H21 Audio. 15K In-BOK out 100cy-20Kc 200 mw NEW 2 
2lnl Audio Driver! 1.5:1 )&0'put(2.88:l)Xformer ..NEW 3 
Scone X former 1950V@3ma,6 Fil windings,BOcycle .NEW 2 
RT18/ARC1 100-I58mc Xceivr. W/tubes & xtal ..FAIR 14 
T465/ALT7 Xmittr 168-352mc W/2-6161s,100Wout .LN 22 
T465/ALT7 Schematic pp 1.00 T465/ALT7 Manual pp 2 
Tube Type 6161 w/connectors.65 Watts to 20Q0mc . .EX 7 
ID162A/APS31 with 5" CRT, Junction Box i Cable .EX 8 
SN12B/APA16 Sync for APS3.4&ABS.W/29 tubes .NEW 14 
TACAN Modulator 7.107 for BT220/ARN21 w/tubes .EX 6 
Set of 120 Xtals Type FT243 5675 thru S650Kc ,. 120/18 
CU119A Coupler 13 one-tube amplifiers w/tubes ...FAIR 8 
Rt. Angle Drive w/Gears k Cniversal. >4" shaft . ..EX 3/5 
RT193/APS31 Wiring Harness with Connectors . . . NEW 2 

E. C. HAYDEN Box 294 - Bo * 

Prices: FOB Boy Saint Louis. Terms: Net, Cosh. 


better deal than that? Nothing to lose in any 
case, and 73 is an excellent drawing card for 
his store. For some reason I am completely 
at a loss to explain fellows will drive miles 
looking for a copy of 73 every month, but 
they somehow don’t get around to subscribing. 
It’s weird, but it does bring traffic into radio 
stores, so why fight ham nature? 

W2NSD joins ARRL’s SS troops ’ 

I’ve been trying to remember back to just 
how this whole harrowing thing started and 
I don’t remember. I get such laughing fits 
when I read QST that I know it couldn’t have 
been anything in there that did it . . . but 
somehow, for the first time in several years, 
I found myself sitting there operating in the 
Sweepstakes Contest. 

Along about Thursday I got to brooding 
over it and on some subconscious level must 
have thought that I would give it a try. I 
think I expected to give up after meeting 
with frustration as I have in the last few VHF 
contests. I remember the last CQ VHF con¬ 
test I tried. By the end of about three hours 
I found only about three chaps making any 
effort to have a go at it. What possible fun 
is it to beat three fellows? 

On Friday I galvanized into action and 
spent a good deal of the day bumbling about 
the yard trying to put up a simple stupid 
dipole for 80 meters so I would at least be 
on two bands for the damned contest. I fig¬ 
ured my twenty meter three element beam 
would handle that band OK, but I had to 
have some place to operate when 20 closed 
for the evenings. 

I used to throw dipoles up in the trees and 
work out all over the world. This time I de¬ 
cided to put up a sagging dipole . . . known 
as an inverted vee, with the center tied to 
the 70 foot tower. Several hours later I 
dragged myself back in the house to rest my 
weary legs (I had to climb the bottom 30 
foot section several times), my weary arms 
(have you ever cranked one of those towers 
down and back up again?), and nursed the 
big gash in my head which I sustained at the 
50 foot level when I climbed into a tower 
lock without looking. I cranked the tower 
down because I was afraid to climb that 
skinny little top section which was flapping 
around up there. 

What was left of me collapsed into the 
chair by the rig and I eagerly tuned up on 
80 to see what my new antenna would do. 
What it did was not tune up. Oi. After a bit 
of checking I found that it resonated nicely 
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about 4500 kc. I should have cut a new one 
instead of digging out that mess coiled up in 
the barn and spending all day getting it up. 
It didn’t take long, once I managed to get 
back on my feet again, to dangle some extra 
wires from the ends and bring it down to the 
aand. 

Saturday morning I made up some log 
sheets, laid in a stock of hamburger and 
Metrical, unplugged the phone, and took a 
puck look at the rules. After taking care of 
ny days’ mail and chatting about an hour on 
wentv with friends in Europe I grabbed for 
i couple hours sleep so I would be fresh for 
he contest. I think I spent most of the sleep- 
ng time thinking about the contest. 

It seems that we can operate for any 24 
hours of the 30 hour contest period. I de¬ 
rided to get some sleep Sunday morning from 
4-8, which is usually the slackest period of a 
contest, plus a half hour Saturday night so I 
?ouId watch “Get Smart” on tv and an hour 
Sunday night to watch Perry Mason. No use 
nissing those shows if I don’t have to. I don’t 
watch anything else except Dick Van Dyke, 
>o missing them would louse up two thirds of 
ny weekly watching. On the other hand I 
have managed to miss all of them many times 
with no noticeable ill effects other than a 
dight increase in the sourness of my disposi- 
ion. 

Let’s see, twenty-four hours at sixty min¬ 
utes per hour is 1440 minutes for the contest. 
If I can make one contact per minute I can 
make almost 1500 QSO’s. Then I got to 
brooding over that incredibly ridiculous mes¬ 
sage that ARRL says we have to exchange, 
rhis includes such important information as 
:he year of my first amateur license and my 
rirthdav and month. Good grief! I timed a 
:ransmission of the whole message . . . hmmm, 
rwenty seconds if I give it fast, and chances 
ire that many ops will ask for a repeat of 
aarts if it doesn’t come rather slowly. Allow¬ 
ing time for establishing a contact, I could 
;ee that one per minute would only be possi- 
)le with expert ops. 

More of my resting time was spent in 
^rumbling to myself over this crumby situa- 
ion. The object of the contest seems to be to 
nake as manv contacts in as many ARRL 
lections in a given period of time as possible, 
so why the molasses? Why not exchange calls 
and sections and let it go at that? The SS 
used to be simpler. I remember the first one 
[ tried back in 1941. The little bronze medal 
I won that year is still around. The next con¬ 
test wasn’t until after the war, in 1946. I won 
this one for my section also. The contest was 


RITCO BUYS SELLS SWAPS 

(Dun and Bradstreet Rated) 

R445/ARN30 Tunable VHF receiver. 108-135 me 
late type like ARC5. Good operating with sche¬ 
matic ... $26.50 

SRT14 Synthesizer units 6, 8, 9, 10, 11A, 11B, 11C. 

New less tubes . each $8.00 

Any 3 or more, each $6.50 

SRT14 Synthesizer schematics . each $0.50 

Set of 14 . $3.00 

WANTED: We buy and pay freight . . . Many items, 
ARC, PRC, GRC, TRC, ARN, 618, 51V, 51X, 17L, 
testsets, Collins, Bendix, Military, commercial . . . 
Others, others . . . Write or call COLLECT day 
or night. 

RITCO ELECTRONICS 

P0B 156, Annandale, Virginia Phone 703-560-5480 


PRECISION 

MOLDED DEPOSITED 
ICARBOFILM RESISTORS 


Sole of over one million 1 a o precision resistors made by IRC 
Texas & Electro. Offering those MIL-OHM resistance values 
[ in st ock only. Minimum order $4.00 shipped prepaid. 

TYPE I WATT I T24 | 25-99 I 100 T~~ 


500 


ira*HEHE0aE9 


STANDARD PRECISION RESISTORS 
your best resistor VALUE today! — 


SEND YOUR ORDERS TO ALCO LAWRENCE, 


MASS. 


^ % f'' 

; TO START THE YEAR RIGHT 
F NOT A HANG-OVER! 

HEIN2E 

BLOWER 

Squirrel ruse blower. 100 eftn, 115 V 
Hu cy. .5 amp, 3000 rpm. Used, grind 
gimrimlced. 

$5.00 

EFJ 

154-1 

12 to 244 nimf. 2000 v. BRAND NEW. 

$3 each 
4/$11.50 

EFJ 

154-11 

9 to 38 nimf, 4500 v variable capaci¬ 
tor. BRAND NEW. 

$2.25 each 
4/$8.50 

EFJ 

50F30 

8 to 52 mmf, 3000 v variable capaci¬ 
tor. BRAND NEW. 

$2 each 
4/$7.50 

CARDWELL 

8 to T5 nimf. 3000 v variable capaci¬ 
tor. BRAND NEW 

$1.75 

4/$6.50 

JFD 

JMC18C1 

.5 to 12 nimf. piston type, neutraliz¬ 
ing. Take out, good. 

69c 

3/51.95 

RFC 

214 mb, 100 nut. 3 pie, ferrite core 
on 14" bakelite. NEW. 

29c 

4/$l 10 

RFC 

2*4 mb. 100 nu, 4 pie on 14" ce¬ 
ramic. BRAND NEW. 

39 c 
3/51.10 

TOROID 

2 22 nth windings on 1" OD, 14" ID, 
i.j" deep core. Wire in series for S8 
mb. NEW. 

45c 

4/51.60 

35W4 

MULLARD TUBES-AII American types 

63f each. 4/J2.50; 50C5 Saf each. 



4/S3.20 

12RKfi 


12 BAG 70c each. 4/$2.' 
»C earh. 4/$2.S5. 


AU orders excent in emergency shipped same day received.. For 
free “GOODIE”* sheet, send seif addressed stamped envelope. 
PLEASE, PLEASE include sufficient postage and insurance. Any 
excess refunded with order. 

B C Electronics 

Telephone 312 CAIumet 5-2235 
2333 S. Michigan Avenue Chicago, Illinois 60616 
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VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 
Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 
Parks Electronics, Rt. 2, Beaverton, Oregon 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 


2 METER NON-DIRECTIONAL ANTENNA 

2M Con-ex 

A rugged antenna for S metora 
that will give more gain and 
better ooTerage than a dipole. 
The Con-ex will wlthatand galea 
in excess of 100 mph. Perfect 
for local note. An antenna every 
VHF bam can afford and ahould 
have for local contacta. Mounte 
for either vertloal er horizontal 
polarizations. Can be used with 
52 ohm coax or parallel feed 
line. 

$8.95pp<i in continental USA 

ELL-CONN PRODUCTS 

Box 83, Ellington, Conn. 06029 



VHF 


ANTENNA 

HANDBOOK 



Kyle 

JCfJKX | 


MMlitfl 
£!»rb» Cuitiin 
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ton* an* Yijft 
Weppinf Witfon 
Quilt 

2 Sand Qua* 
Circula’tf Poii/iit< 
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InnunEssiwII** 
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The VHF Antenna Handbook 


pfaclicil Anltmta 


The VHF Antenna Handbook it your complete guide 
to VHF and UHF antennas. Tbit outstanding book 
is by Jim Kyle K5JKX, one of the outstanding tech¬ 
nical authors in the electronics field. The VHF An¬ 
tenna Handbook covers complete theory and all 
practical details for every type af VHF and UHF 
antennas. A special feature is the commercial an¬ 
tenna catalog section. If you're interested in VHF, 
you should hove this book. Price is $2 from 


rugged then, running for 66 hours over two 
weekends with 40 hours of operating per¬ 
mitted. 

My mind went back to 1951 when 1 oper¬ 
ated the first weekend at W2NSD/8 out in 
Ohio, where I was working. During the next 
few days my new call came and, while visit¬ 
ing New York the next weekend, I operated 
from there as W8NSD/2. The scores for both 
weekends were formidable, but not enough 
to win in those hotly contested sections. 

The flag dropped at 4 pm and I charged 
into the QRM on twenty. Friend, you have 
never heard anything like that in your life. I 
tuned from one end of twenty to the other 
looking for the slightest crack in the barrage 
of signals to slip myself into. There wasn’ 
any place at all. The signals were every hun¬ 
dred cycles right on through the band and 
who knows how deep? They were all very 
loud. It was even worse than the mess 
1S9WNV made out of the band when he 
turned up on Spratly Island for a couple days 
and the DX boys knew they had to work him 
or forever lose their position on the DX lists 

Sam, W1FZJ, has always said that the way 
to do well in the SS contest is to have such 
a strong signal that everyone comes to you. 
In the past I had always had to fight for 
every contact, jumping around the band and 
waiting for other fellows to finish their con¬ 
tacts so I could exchange with them. This 
time, once I got started, I found that my 
signal was commanding enough so that I 
never had to move ... for hours at a time and 
that indeed everyone did come to me. Many 
times when I finished with one station there 
would be five or ten calling me at once on the 
frequency. Boy, could I have worked a lot of 
stations if I hadn't had to go through those 
long complicated exchanges. 

Though I knew that I had a fair signal on 
twenty, I wasn't sure it was good enough to 
stand out the way it apparently did. And I 
had no idea of how I would do on 75. I had 
figured that I would get my sections on 20 
and my contacts on 75. It worked out the 
other way around. Alaska, Hawaii and Canal 
Zone all called me on 75! Plus I worked most 
of the sections down there, with very few 
exclusively on twenty. My contacts were split 
about 50/50 though. 

A study of last year’s results showed that 
the top man had made 733 contacts. Perhaps 
you can understand my enthusiasm when I 
passed that figure with three hours left to go. 
As the end neared I reached 850 contacts and 
decided to stop there even though I had 
some time left and there were still stations 
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LIBERTY ELECTRONICS WANTS TO BOY FOR CASH 

Surplus communication and test equipment 

AN/GRC-3, 4, S, 6, 7, 8, 10, 19, 26, 27, 46 
Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes 
Communications: AN/TRC 

Receivers: AN/APR-9, 13, R-388A, R-274, R-390A, R-391, etc. 
Indicators: ID-250, 251, 387, 257A, etc. 

Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 57, 73, 84 
AN/ARN-14, 59, 67, 70 
AN/APS-42, 81 
AN/APN 

Also: Tektronix and Hewlett Packard scopes 

Liberty Electronics 

548 Broadway, New York, New York 10012, Phone 212-925-6000 


Electron tubas and 
semiconductors 

Most any type or quantity 
Receiving, transmitting, special 
purpose, magnetrons, klystrons 
We will make you an immediate 
offer in cash. 


calling me. Though I didn’t hear anyone with 
a score anywhere near that high, I suppose 
there are some chaps that will beat me out 
for the top honors. As I say, I didn’t tune 
much. It is quite possible that the other top 
men did as I did and we may never have 
even worked each other. 

In retrospect I don’t think I could do a lot 
better than I did. I did waste some of those 
1440 minutes, I admit. Things like going to 
the bathroom, frying a quick hamburger, let¬ 
ting the dog in and out a dozen times or so, 
short stretches, shooing away visitors, chang¬ 
ing bands, new fuses, etc. 

Though I never sought sections, letting 
them come to me, I did end up with 73 of 
them. Only VE6 and VE8 never came to me 
. . . drat. It would have been nice to have 
worked all sections too. 

Does it help to be well known? Not really, 
for though every now and then someone 
would say hello Wayne to me, it frequently 
was followed by several precious seconds of 
compliments on the magazine . . . which I 
hastily agree are not at all unwelcome under 
normal circumstances . . . and requests that I 
keep up my fight for what I believe is right. 

The factor that will probably put many 
stations ahead of me is the power multiplier. 


We all used to laugh every year when the 
SS results were published and there were all 
those pp-lOOTH rigs being run at 90 watts 
input. This wasn’t so funny back in 1947 
when I made a determined effort to do well 
and ended up with one of the top scores, only 
to find myself down to about fourth place in 
the country after application of the low 
power multiplier. The chap that won was put¬ 
ting in a signal that was stronger than a well 
known ham near him who runs 5 kw and a 
rhombic. I shudder to think what he was 
using for an amplifier. The power multiplier 
makes embarrassed liars out of most winners 
. . . but if they don’t lie about the power they 
don’t win and it is that simple. I do not be¬ 
lieve that there is any way to run up a high 
score without using high power. 

Except for a monumental case of writers’ 
cramp (34 pages of logs) and a loss of ability 
to focus my eyes which was probably brought 
on by a slight stroke when someone tried to 
get my frequency away from me ... an 
affliction which has since cleared up, as did my 
frequency when I called CQ contest for three 
minutes. ... I managed to survive the ordeal 
fairly well. I’m not sure, I may even have 
had fun. 

. . . Wayne 
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Why slave for that wallpaper? 


■ Buy these certificates to dress up your shack. Be 
! proud of the effort it took to earn the money to be 
| able to afford them. 


The CHC Certificate 

The Certificate Haters Certificate is available to any 
| ham with $1 who submits a signed statement that 
I he has never been awarded any other certificates 
j and that he will hate any that he happens to get 
i in the future. 

1 The WAAS Certificate 

j The Worked Almost All States Certificate is available 
| to hams who have proof of contact with 49 states, 
j It takes almost as much effort to work 49 as 50. 
! Why should this work go unrewarded? Send the 49 
j QSL's in statabetical order or a statement signed 
| by two responsible radio club officials that they've 
! seen the 49, along with a note of the missing state. 
| Mode stickers for CW, AM, SSB, RTTY, band stickers 
| and stickers for all contacts made within one year 
1 are available for $1 extra for each sticker. 

i The DXDC Certificate 

I Everyone knows that this matter of “countries" is 
| ridiculous. The DX Decade Certificate requires eon- 
f tacts with ten countries (defined as members of the 
J UN; too bad, Switzerland, Communist China, etc.). 
| Same regulations and endorsements as the WAAS 
-j Certificate above. There are no stickers for more 
■ than ten countries. 


Countries for DXDC. 

Members of UN. 

Afghanistan 

Greece 

Norway 

Albania 

Guatemala 

Pakistan 

Algeria 

Guinea 

Panama 

Argentina 

Haiti 

Paraguay 

Australia 

Honduras 

Peru 

Austria 

Hungary 

Philippines 

Belgium 

Iceland 

Poland 

Bolivia 

India 

Portugal 

Brazil 

Indonesia 

Rumania 

Bulgaria 

Iran 

Rwanda 

Burma 

Iraq 

Saudi Arabia 

Burundi 

Iceland 

Senegal 

Byelorussian S.S.R. 

Israel 

Sierra Leone 

Cambodia 

Italy 

Somalia 

Cameroon 

Ivory Coast 

South Africa 

Canada 

Jamaica 

Spain 

Central African Rap. 

Japan 

Sudan 

Ceylon 

Jordan 

Sweden 

Chad 

Kenya 

Syria 

Chile 

Kuwait 

Tanganyika and 
Zanzibar, United 

China 

Laos 

Colombia 

Lebanon 

Republic of 

Congo (Brazzaville) 

Liberia 

Thailand 

Congo (Leopoldville) 

Libya 

Togo 

Costa Rica 

Luiembourg 

Trinidad and Tobago 

Cuba 

Malagasy Rep. 

Tunisia 

Cyprus 

Malaysia 

Turkey 

Czechoslovakia 

Mali 

Uganda 

Cahomey 

jcnmark 

Mauritania 

Mexico 

Ukrainian S.S.R. 
U.S.S.R. 

Cominican Rep. 

Mongolia 

United Arab Republic 

Ecuador 

Morocco 

United Kingdom 

El Salvador 

Nepal 

United States 

Ethiopia 

Netherlands 

Upper Volta 

j Finland 

New Zealand 

Uruguay 

! France 

Nicaragua 

Venezuela 

? Gabon 

Niger 

Yemen 

i Ghana 

Nigeria 

Yugoslavia 


! The RRCC Certificate j 

J If you're a Real Rag Chewer, you can keep it going ? 
| for at least six hours. This certificate is for hams ■ 
4 who have had a single two station contact going j 
[ for six hours with no interruptions. Include signed | 
j statement to that effect. j 

j Each certificate application must include $1 to help I 
s cover the costs of administering the program, etc. j 

I 73 Magazine Peterborough, N.H. 03458 • 

*—, . .a. 



*• Price—$2 per 25 words for non-commercial ads; $5 per 25 
words for business ventures. No display ads or agency dis¬ 
count. Include your check with order. 

if Type copy. Phrase and punctuate exactly as you wish it to 
appear. No all-capital ads. 

if We will be the judge of suitability of ads. Our responsibil¬ 
ity for errors extends only to printing a correct ad in a 
later issue. 

if For $1 extra we can maintain a reply box for you. 

if We cannot check into each advertiser, so Caveat Emptor . . . 


TOOOOBES, TRANSMITTING-SPECIAL PURPOSE. 
New boxed, guaranteed . . . 6CW4-$1.40, 6146-$2.55, 
417A-$3.95, 826-$6.00, 6360-$3.45 . . . Free catalog . . . 
Vanbar dist, Box 444X, Stirling, N.J. 07980. 


PRINTED CIRCUIT materials. Three sample pieces and 
details. One dollar. Betty Lou Nolin, 35 Arbor Drive, 
New Hartford, N.Y. 13413. 


ART’S QSL’S Samples 10*. Art Bliss. 1829 N. Catalina 
St., Burbank, California. 


CONVERTERS $10 and up. World’s largest selection of 
frequencies. Ham TV vidicon cameras and parts at low 
factory-direct prices. See them all now in our full 
page ad in this issue. Vanguard Labs, 196-23 Jamaica 
Ave., Hollis, N.Y. 11423. 


GIANT 20th ANNIVERSARY CATALOG. Increase your 
product category. TV cameras, electronic equipment, 
kits, Hi-Fi, components. Free copy. Denson Electronics, 
Rockville, Conn. 


TELETYPE TEST SET I-193C. Government rebuilt, 
still crated. Tests RTTY transmitters, converters, 
relays. $14.95 each, two for $27.40. F. O. B. Harris¬ 
burg, Pa. Satisfaction guaranteed. Telemethods In¬ 
ternational, 3075 E. 123rd Street, Cleveland, Ohio 


IT’S SUPERC ALIFRAGILISTICEXPIALIDOCIOUS! 

Free new catalog of etched circuit boards, radio books 
and information on Kit-of-the Month Club. Leader 
Enterprises, Box 44718-KH, Los Angeles, Calif. 90044. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid 
for clean, good operating gear. Write Graham Radio, 
Dept. 10, Reading, Massachusetts. 


CLOSEOUT discontinued full size beam, new Va" and 
1" aluminum. Three element 20 meter, $22, Two ele¬ 
ment, $16. Three elements on 15 meters, $16, two ele¬ 
ments, $12. Express collect shipment. Gotham, 1805 
Purdy, Dept. 73, Miami Beach, Fla. 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio, Dept. 10, Reading, 
Massachusetts. 
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1LOBAL WRIST WATCHES. Feature 24 hour wor’d 
ime conversion. Free brochure. Mention 73. Nordlund. 
835 West Irving Park, Chicago, Illinois 60634. 


'UNAVERTERS! Transistor 6-1 tuning calibrated con- 
erters for AM-CW-SSB! Half a mobile station $19.95- 
24.95! Sensitive, selective, tunable BFO! Marine, ama- 
eur, SW bands! Herbert Saleh and Co., Woodsboro. 
'exas. 


IEATH MARAUDER, Hallicrafters SX-111. Both for 
450 or will sell separately. J. Michlin WA2WPN, 2282 
ironx Park East, New York, N.Y. 10467. 


tLTERNATOR UNITS Leece Neville 100 amp, 14 v 
nd 7 v. $55 each. K6PDR, 26107 Delos Drive. Tor- 
ance, California. Phone day 679-8711 ex 22716, night 
26-2711. 


lODEL 15 complete with table. Alltronics TU model 
I, Kleinschmidt typing reperforator model AN/GGC-3. 
11CPX, 617-862-2448, Lexington, Mass. 


'ICTORIAL STUDY in electrical theory and basic 
adio communication for the amateur. Understanding 
hrough visualization. Free details. Dwight Cross, 
212A Lynch Street, St. Louis, Mo. 63118. 


FM for 2, 6 and 432 

GE 12 volt 40-50 me 30 watts output, receiver transmitter 
4ER6-4ET5. Transmitters are fully narrow-banded. These rigs 
were removed from service this year and are very dean and in 


excellent operating condition. Complete with all tubes, xtals, 

control beads, speakers, etc. Less antenna .$39.03 

Same rig with tubes, crystals, but less cables, head, spkr. 
mike .$29.95 

Receivers only, with tubes, crystals .$24.95 

Alignment Info with order only .$ 1.00 

Transmitters only, w/tubes, xtals ...$13.95 

12 v dyn a motors, 640 v, 265 me . $ 9.95 

Transmitters less dynamotor .$ 9-95 

FOLLOWING ITEMS AS IS: 

Bendlx 150 me base station. 00 watt. 2 freq, clean, less xtals, 

some small tubes, mike .$52.95 

GE 150 me base station (61461. Converted mobile. Clean, com¬ 
plete with all accessories . $52.95 

Link or Dumont 450 me transceivers 5894 final, all tubes, dirty, 
less mike, speaker .$2S.S5 


WANTED: bird Tbru-line any condition, Measurements 65B Sig¬ 
nal generator, Collins receiver 51,13-4. etc, hi-band FM equip¬ 
ment, freq, meters and oilier types of surplus equipment and 
components. 

All items FOB 

Ray Newsome K8TJP, 2670 Pinetree, Trenton, Michigan. 

313-676-7460 


•OUTHERN COUNTIES ARA (N.J.) will hold its an- 
iual installation dinner on Friday evening, January 
4 at Copsey's Restaurant on the White Horse Pike, 
kbsecon, N.J. All hams, wives and those interested in 
mateur radio are welcome to attend. Details from 
C2SOX, 2217 Cornwall Ave., Northfield, N.J. 


STATE SALE: Reasonable offers. SX-100, HT-40. 
IX-140, Twoer and AC/DC supply, HB 2 m transmitter 
nd receiver, precise model 300 scope. Eico model 
66 tube tester, BC-221T frequency meter and RT- 
8/ARC-1. Contact Mrs. R. L. (Sue) McDougal, 1690 
Country Club Drive, Marion, Iowa 52302. 


00 2C39’s and 3CX100A5's. Pull outs and unchecked, 
’rade all or part for hamgear. You name it. Jack D. 
tines, Box 5325, Dallas, Texas. 


•ALAXY V, DC power, VOX, calibrator, 20 and 40 
chips and bumper mount. 2 quickoffs, mic, cables and 
peaker. Cost me $599. Best reasonable offer. G. Slaw, 
4 Meigs Ct., Bensenville, Illinois. 


LIRSTREAM 18' Globetrotter. Perfect self-cont. No 
ents. $2500. Nathan D. Vance K8TMX, 823 Cory St., 
’ostoria, Ohio. 


OLLINS 75A3-32V3 both $325.00. AF-67 and PMR6A 
eceiver and power supplies. AH for $65.00. Plate 
ransformers, 1 ampere, 3200 volts center tap. $40.00. 
flaury Blog W2RBZ, 25 Peru Street, Metuchen, N.J. 


:LEGG ZEUS and 11 element 6 meter beam. Contact 
VB2CUD, 201-756-8340. 


.’ECHNICAL MANUALS. Signal Corp. Some of the 
vailable manuals R-390.A, SP-600, BC-610, 1-177, 

TV-7, teletype manuals, test equipment. World's larg- 
■st list lOt*. Quaker Electronics, Hunlock Creek, Pa. 


GET IT from GOODHEART! 

EVERYTHING UNCONDITIONALLY GUARANTEED! 

Attention Aeron. Radio Shops: We now modify our Hewl-l’ack 
??608B Signal Generators so baa same or less incidental FM 
as S60SD, and sell w/money-back grty of complete satisfac¬ 
tion and that it will pass any FAA test! 


10-400 me ...5 475.00 

Modified high band. 10-500 me .. 525.00 


TIME PAY PLAN:'Any purchase totalling $160.00 or 10 % 

more, down payment only . 

All-Band SSB Rcvr Bargain: Hallicrafters B-45 ARB-7, 

550 me to 43 me continuous: Voice, CW, MOW, 
aligned, qrtd, w/book; 2-RF, 2-IF's. S-metcr; noise 
lmtr; 3 xll, 3 non-xtl select, choices. Less pur sply 149.50 

60 cy pwr sply: $30. SSB product detector . 20.00 

Panadaptcr 455 kc for above. CO cy . 89.50 

BBS-2 Bcvr: 2-20 me. ready to use on 115 v 60 cy. 

aligned, qrtd OK. w/teeh. data . 69.50 

ARR-15 Bcvr: lVs-18% me, 10-channel Auto-tune; 
exc. cond. visual inspection only. Yon make pwr sply; 

with much tech, data .’.. 69.50 

AN/URR-13 Rcvr: 225-400 me cont. tunable, lias 115v 

60 cy sply; good used, w/data . 149.50 

R-23/ARC-5 Command rcvr 190-550 kc . 14.95 

A.R.C. 12 #22 Command rcvr 540-1600 kc . 17.95 

ARR-5 rcvr. 60 cy, am/fm, 27-140 me . 179.50 

APR-4Y AM/FM rcvr mod. to 115 v 50/60 cy, with 

pwr plug, book, tuners 38-1000 me . 250.00 

P.U.R. for tuners 975-2200 and 2175-4000 me. 


RA-62-B is AC pwr sply for SCR-522, only 

LM-14 freq. meter, .01% 125 kc-20 me. 

TS-323/UB freq. meter 20-480 me, .001% . 
Gcrtsch FM-3 freq. meter factory certified .... 

Berkeley Coanter/Timer counts to 1 me . 

Hewl-Paek 524B W/525A.B counts to 220 me 

Tektronix 541 W/B or K plug-in . 

Tektronix 514AD scope dc to 10 me. 

Tektronix 5130 scope dc to 15 me . 

G. R. #1001A sig. gen. 5 kc to 50 me .... 

TS-418A/U sig. gen. to dbm 0.4-1.0 gc - 

Hewlett-Pack. #616A Sig. Gen. l.S-4.0 gc . 

Borg-Warner High-Power sig. generators . 

SLBD sig. gen. 275-2750 me. 20 watts. 


17.95 

57.50 

199.50 

395.00 

495.00 

1650.00 

795.00 

395.00 

495.00 

595.00 

395.00 

795.00 

PUR 

PUR 


AN0 MUCH MORE! We hare many other Signal Generators, many 
Meters, VTVM’s, Line Voltage Regulators, Regulated Power Sup¬ 
plies, Precision Bridges, ac Sc dc Voltage Dividers, Galvcis, Calo¬ 
rimetric & Indicating RF Wattmeters, other Spectrum Analyzers, 
Etc. . . . WRITE . . . WIRE , . . PHONE . . . YOUR 
SPECIFIC NEEDS! 


WE BENT EQUIPMENT! WE BUY EQUIPMENT! 


IWAN 350 and 117C supply. Less than six months old, 
tew condition. $385.00. Stu Kelly K3MAK, Fox Hill 
load, Perry Hall, Md. 21128. 


R. E. GOODHEART CO. INC. 

Box 1220-A, Beverly Hills, Calif. 90213 
Phone: Area. 213, office 272-5707, messages 275-5347 
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RECEIVERS. K5JICX.—If you wont fo build a receiver or to 

really understand your receiver, this is the book for you. It 
covers every aspect of receiving in author Kyles usual thorough 
manner. $ 2.00 


SIMPLIFIED MATH FOR THE HAMSHACK 
—KflLFI.—This is the simplest and easiest 
to fathom explanation of Ohm’s Law, 
squares, roots, powers, frequency/meters, 
logs, slide rules, etc. If our schools ever 
got wind of this amazing method of un¬ 
derstanding basic math our kids would 
have c lot less trouble. 50f 


CW—W65FM.—Anyone can learn the code. This book, by an 
expert, lays in a good foundation for later high speed CW 

ability. 50* 


FREQUENCY MEASURING—W0HKF—Ever want to set yourself 
up to measure frequency right down to the gnat’s eyebrow? 
An expert lets you in on all the secrets. Join Bob high up on 
the list of Frequency Measuring Test winners. $1.00 


CARE AND FEEDING OF HAM CLUBS— 
K9AMD.—Carole did a thorough research 
job on over a hundred ham dubs to find 
out what aspects went to make them suc¬ 
cessful and what seemed to lead to their 
demise. This book tells all and will be in¬ 
valuable to all club officers or anyone in¬ 
terested in forming a successful ham club. 

$ 1.00 


ATV ANTHOLOGY. W0KYQ and WA4HWH.—A collection of 
the construction and technical articles from the ATV Experi¬ 
menter. Includes a complete, easy to build vidicon camera 
and 50 other protects. The only book available about ham TV. 

$3.00 


REVISED INDEX TO SURPLUS—W4WKM. 

—This is a complete list of every article 
ever published on the conversion of sur¬ 
plus equipment. Gives a brief rundown on 
the article and source. Complete to date. 

$1.50 


TEST EQUIPMENT HANDBOOK. W6VAT.—Every ham needs to 
Have and know how fo use test equipment. This book tells you 
how to make valuable ham test gear easily and cheaply. It 
also covers the use of test equipment. 50* 
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HALUCRAETE'RS HT-30 sideband transmitter like 
HT-32 only smaller. Excellent stability and suppres¬ 
sion. Manual. $145. C. MacDowel] W7UB, 2455 SW 
Montgomery, Portland, Oregon, 


SWAN 240 and HP-10 dc supply, real good shape; best 
offer over $225. Les Grinspoon W3B0E, 12317 Village 
Square Terrace, Rockville Terrace, Rockville, Mary¬ 
land 20852. 949-3159 


PAIR 4CX250B tubes and Eiinac special sockets, all 
brand new $50. VE6AKU Glenn Christopherson. Innis- 
fail, Alberta, Canada. 


ART-13, good shape $25.95 without two 811's and one 
813, or $35.95 with all tubes. You pay shipping. 
WN5MBU, Box 381, Hobbs, New Mexico. 


QSLS BROWNIE-W3CJI, Highest quality since 1939. 
Samples 10G with cut catalog 25e. 3111R Lehigh Street, 
Allentown, Pa. 18103, 

KNIGHT STAR ROAMER. Factory aligned calibrated. 
Excellent for beginner, SWL. Like new. $25 ppd. con- 
1 tinental USA. David Brender, 300 Bronx Park East, 
Bronx. N.Y. 10467. 


SELL OR SWAP: Ameco CN50, used Cleveland elec¬ 
tronics course. Want ham transmitter, mint BC-312, 
SSB mike. Make offer. W8FWB, Box 242, Dover. Ohio. 


NEW RG-8 COAX. 100 feet with PL259 each end, 
$8.25. 750 ma diodes: 600 piv 30c*, 900 piv 55c. Send for 
flyer. Don Marquardt K9SOA, RR7, Box 436, Crown 
Point, Indiana 46307. 


DRAKE TR-3, RV-3 and AC power supply, $550. Hal- 
licrafters HA-2, HA-6 and AC power supply, $250. Ab¬ 
solute finest mint condition. K4TCK, 689 Beth Lane, 
Lexington, Kentucky. 


TRADE YAMAHA 80 cc cycle for RTTY gear or cash. 
I had a back operation and cannot ride. 1963 model 
with helmet, extra sturdy baskets. Excellent condition, 
only 1700 miles. 1 need printer, keyboard, tape punch/ 
reader. Will transport 200 miles. Carl Dudey K9WWQ, 
45 N. Orchard, Madison, Wisconsin. 


QRM FILTER-3 kc bandpass filter works with any 500 
ohm receiver audio output. Unused surplus 25 watt 
UTC, 2 for $5. Tone filters for TTY or signalling: 595 
cy, 765 cy. 2635 cy-2 for $5. 

Generator noise filters, aircraft grade 25 amp, 50 
amp $1 each. Lock City Electronics, Box O, Freeland. 
Michigan. 


75A1, mechanical filter, matching speaker—$175. Classy 
80-20 meter 100 watt phasing rig, $75. 10% off for 
pick-up. Fred Nichols, 1119 Howard, Niles, Michigan 
49120. 


HEATH SIXER, usual modifications. Good condition 
Two six meter crystals included. $40 or best offer ppd 
WB2QJA. 116-02 221 St.. Cambria Hts„ N.Y. 11411 


GOT BIGGER RIG, sell Knight T-60 for $35. Bill Herr¬ 
mann, Oakcrest Acres, Rte. 1, Springfield, Illinois. 


LAFAYETTE HE45B, 6m-Xcvr, VFO-HE61a. unused- 
mint, S102. Ameco TX-86 factory wired, 80-6m, AS-3 
power supply, V.G., $105. WB2JJX, 36 Brompton Rd., 
Garden City, N.Y. 


POWERFUL NEW' 572B’s—2000 hour guarantee—never 
unboxed—$39.50 matched set of 4 postpaid. Need Drake 
DC-3 Len Malone, WA5DAJ Box 1222 Garland, Texas. 


CHANGE CRYSTAL FREQUENCY—even plated type. 
Deluxe Kit includes ammonium bi-fluoride, holders, 
storage and etching vials, complete instructions. Onlv 
$2.00, Postpaid.—Ham-Kits, 16 West End Court, Long 
Branch, N.J, 
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SELL DRAKE TR-3 $449 SW-240 with matching PS/ 
Spkr. $275. Both excellent, look new, used very little. 
Bill Porter, W5FAH, Kenedy. Texas 512-FR52505 


ITI3MK2 BEAM—Hy-gain’s finest, most popular 3 ele- 
nent tribander—can't use—never unpacked—Prepaid 
a. S. A. $69,95—WE6KEH, 781 California, San Luis 
Obispo, Calif. 93401 


QUITTING will sell one: oscilloscope EICO 430, $45; 
dynamic conductance tube tester EICO 667-k $65; de¬ 
luxe signal generator EICO 315, $40; audio generator 
Teathkit AG-8 $15; resistance capacitance bridge EICO 
)50B $15; capacitor tester EICO 955K $13; VTVM Conar 
211 $18; decade condensor Heathkit IN-21 $10; decade 
resistor $4; Coyne radio and TV encyclopedia set $15. 
Francis Jacobs, 1111 Vattier, Manhattan, Kansas 


NEED RESISTORS? Brand new, FAMOUS NAME, »/ 2 
watt 10% standard carbon. Any regular 10% value 
from 10 ohms to 2.7 megohms $.05 each postpaid. Any 
quantity assorted. Pick your own values. Rapid ship¬ 
ment. Minimum order $1.00 TEPCO, Box 508, Tulla- 
homa, Tenn. 37388 


EL 37 BRITISH DX transmitter wanted in good condi¬ 
tion. Write 3 Vendue Range, Charleston, S.C. 


WANTED: Pre-1934 QSTs. Also binders for both new 
and old volumes. Also 73 from first issue to Dec. 1964. 
Also CQ from first issue to Dec. 1964. Any good run 
acceptable. Will pay cash. Must be in good condition! 
R. Kampf 9 Black Birch Lane, Scarsdale, N.Y. 914- 
723-1467. 


COUPON BOOK—Special offers from various firms for 
members of electronic Experimenters’ Club. Dues $2.00 
or write for further particulars. Box 5332-EA, Ingle¬ 
wood, Calif., 90310. 


600 PIV @ 750 MA Tophats—10 for $2.50. Tubes—pull¬ 
outs—4CX1000 $37.50, 6146 or 6883 $1.25. 4CX250B— 
$6.50, 4-125—$500, 5894A—$5.00. 813—$5.00, 5763 or 
6CL6—$1.00, 4X150—$4.50, 12AX7-12AT7-12AU7-6AK5- 
6BH6-6C4-6CB6-6AK6-6S4-6AQ5-6BJ6-6AL5 — 4 for 
$1.00. FRR rec. (4—8MC drawer) $75.00. All material 
guaranteed. East Coast Electronics 123 St. Boniface Rd. 
Buffalo, N. Y. 14225. Min. order $2.50. Include sufficient 
postage. Canadian money accepted at par. 


SPECIAL!! $50.00 credit on the purchase of station ac¬ 
cessories when you order a NEW Galaxy V or SB-34. 
Cash or time payment. RECONDITIONED SPECIALS: 
DX-40 $29.95, HQ-100C w/m Speaker $89.95, Galaxy 
300 $188,00. Order To-Day. ELECTRONICS SALES, 
EXECUTIVE HOUSE #15, LEWISBURG, TENNESSEE 


ART-13 fully converted 10-80, cool 300-w FONE-CW, 
w/llOv ac pwr sup-all over-rated components; 75A-2 
gud condx-$250 complete station. Xfrmr 3000/1700-0- 
1700/3000 vac about 1 amp $15.00 cash/carry. Clean-as- 
a-pin 15-type printer w/converter & 3-inch scope in 
1 unit $175.00. W5ENH, 2608 S. Taylor, Little Rock, 
Ark. 


TAPE RECORDING: Need someone with facilities to 
reproduce prepared 3 % ips tapes in limited quantities. 
Good speech quality required. Original tape and sup¬ 
plies furnished. Write loAR, Springdale, Utah 84767. 


R U REALLY interested in Ham Radio? Send SASE 
for IoAR information and help fight Amateur Radio 
Apathy. W7ZC, Springdale, Utah 84767. 


75A4 Collins Rec. excellent cond. serial #085—2 filters, 
3 & 6Kc, speaker & vernier dial $350.00. WA9DFH 5631 
W. Morris St., Indianapolis, Indiana 


DAYTON HAMVENTION April 16, 1966—Everyone 
welcome at the Dayton Amateur Radio Association's 
15th annual Hamvention, Wampler's Ballarena, Day- 
ton, Ohio. Watch Caveat Emptor for information. 



CV-CO/URR (URA-8) FREQ. SHIFT CONV. 

The model everyone is looking for. We have half 
a dozen, made by RCA in new condition. Audio 
type feeds from 600 ohm output of your receiver. 

$150 00 



PROGRAMMABLE E/M POWER SUPPLY 

Regulated Electronic Measurements Power Sup¬ 


plies. In excellent condition. 

#231AM 0-300 volt 100 ma 40°° 

#232AM 0-300 volt 200 ma 45 00 

#233AM 0-300 volt 300 ma 50'°° 

#234AM 0-300 volt 500 ma 55’°° 



CV-253/ALR 30-1000 
me CONVERTER 

Written up in "73" 
mag. for June. A 
rare and valuable 
item. 4 units avail¬ 
able. Like new of 
course. $135.00. 



COLLINS ARR-15 RCVR 1.5-18.5 me 
Written up "73" June. Tuneable with 
Collins PTO and calibrator. 45.00 


FREQUENCY METER LR-3 85.00 


SILICON DIODES SFECIAL 

800 PIV 400 ma $3.00/12 30<f each 

1000 PIV Studs 2 amp $10.00/12 $1.00 each 

Above is a small selection of choice surplus from our 
large 72 poge illustrated catalog. Send 20< production 
It handling cost for catalog. 

JOHN MESHNA JR. 

19 Allerton St., Lynn, Mass. 
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Index to 1965 

Antennas, Transmission Lines and Towers 

Timed teeders forever, W5DWT. ian ’4 

Match your halo, WA2DJU .. , , / lan a 1 * 

Multihand vertical, W3UWV .-f. . . . . . .Y. Feb 12 

Two band collinear, W7CSD. Mar 10 

Double hula, K21CF .. . . . . Apr lfi 

i element rhombus, K21RK ..Mnv 44 

6 on tribander, W4AP1 ... . . Jun 25 

More on coax losses . J u ] 63 

EHS portable dipole, W9FQN.Aug 16 

Beam orientation, W6TAQ . Ana 74 

Simple DX antenna, W6WAW. Sep 24 

Sub antenna, W8ADV . Sep 72 

6-10 mobile whip, W3GSC. Sep 94 

20 m. coax antenna, W2NQS. Nov 20 

Flex match, W3ZVT . ’ . Nov 56 

Fla. style tower, K4FQU. Nov 88 

Short 80/40 antenna .. Nov 109 

Systematic antenna tuning. Dec 102 

3 in 1 birdcage, ZS3NZ. Dec 110 

Audio, Modulation and Accessories 

AM, ham and transistors, Geisler . Jan 12 

Solid state noise clipper, K6MVH . Jan 48 

Controlled carrier plate mod, W5EHC . Feb 68 

Audio bandpass filter, Hansen . Feb 70 

SSB audio filter ... Feb 71 

New power tube, VV1KSZ. Mar 36 

Constant output audio, Pullman .May 36 

73-a-phone, K5JKX . . May 70 

Screen modulation, K51KX . Sep 96 

Hybrid phone patch, KH6IJ . Nov 18 

Lazy phone CQ’er, WA2MTB . Dec 42 

73<‘ noise clipper . . Dec 106 

Code and Keyers 

Kostless keyer, WSMQW . Mar 14 

Versatile code monitor, W8GXU . Apr 34 

Lifts code snitcher, WA6UVS. May 90 

CPO-CWM, W1JJL . J,d 32 

20 wpm-or bust, WA6VTL . Jul 42 

Der Kleiner Keyer, W4UHN . .Sep 6 

Commercial Equipment Modifications 

Front end hint, K9ITR. J an 45 

SB33 on AM. W7LIA . Feb 90 

SX101 product detector, W4FDA . Mar 25 

CB-1 to six, WA2INM. Mar 26 

Easy higher power, K9FWF . Mar 50 

DC-i/.ing a scope, K5JKX.Mar 62 

KWS-1 for VHP, W4API. Apr 44 

KWM-1 on LSB . Apr 45 

200 w. with SW-240, K0IEG. Apr 46 

SB-33 on MARS . Apr 46 

Seneca, K 6 VNT . . Apr 56 

KWM-1 . Apr 82 

20 m Swan to 2, K9E1D . Jul 52 

Tunnel dipper , .. J u ] 62 

HX-11 modulator . jul 62 

EICO 720 730 . Aug 22 

Drake 2B. K9LTD.>_.Aug 26 

Paco GDC, K1AMN . Aug 26 

Drake 2B tuning, W7ZC . Aug 41 

Heath Mohawk, W9ECQ. Sep 44 

Monoband Swan, K 6 LGW. Oct 90 

Heath Twoer, WA2QZH. Oct 111 

32SI SWR bridge. Oct 113 

EICO 722 on six.Oct 116 

Transformer tip . Oct 117 

ALC for SSB, W2KAK. Nov 30 

Nuvislatector, K9EID . Nov 32 

ALC for Swan 240, K5JKX. Nov 40 

KWM-2 xtal xmit, HB9TL . Nov 104 

HE—15. Nov 104 

Novice note nullifier . Nov 105 

Sixer squelch . Nov 106 

Apache tuning . Nov 108 

30L1 . Nov 109 

Mohawk . Nov 121 

Scope tip . Dec 92 

Ho-13 as monitor.Dec 98 

Super HX-20, W4NUT . Dec 99 

Construction, Components, Workshop and Layout 

Pegboard panacea, K 6 UGT . Jan 27 

Professional touch . Feb 23 

lust a piece of wire?, K5BLF.Feb 56 

Printed circuits-almost. W3ITO . ... Mar 44 

Kitchen heat sink, W0CGQ. Jun 46 


Custom switches, Ives . . Aug 28 

HV connector, W4WKM . Sep 36 

Why use fuses? W4WKM . Sep 52 

Passivating aluminum alloys, Kidder . Sep 74 

Surplus remora switching, W4WKM.Sep 104 

Meterama, W5WGF . Oet 12 

Silver plating. Oct 15 

Lowly coax connector, W5VOH . Oct 34 

Equipment console . Oct 72 

Neater decals . Oct 116 

Half rack panels. W2DXH . Nov 26 

Bafiling totem, W7PXE . Nov 54 

Zener diode overload relay.Nov 102 

Plastic pipe insulator .. Nov 108 

Auto insulators . Nov 119 

Frame awards, W70E.Dec 40 

Xmtr tip, W70E. Dec 52 

Socket punch chassis protection, W4WKM.Dec 80 

Decals . Dec 94 

How to get tight . Dec 102 

Another gimmick . Dec 106 

Control Circuits 

Diode controlled break-in, VE2AUB . , Jail 16 

Simple TR switch, W4MLE. Feb 38 

Electronic antenna control, WA4GYA . Mar 60 

Economy TR switch . May 88 

Ultimate transmitter control, WB2CCM . Sep 28 

Foot switch. Dec 82 


DX, DXing and Travel 

Fish for DX, 5Z4ERR . Jan 82 

Brussells Rally, G3B1D . Feb 62 

Gus, W4BPD . May 66. Jun 30, Jul 76, Aug 62, 

Sep 66, Oct 76, Nov 70, Dec 84 

W2NSD in Hungary, W2NSD . Sep 46 

Hainfest on a limb, Margolis. Oct 26 

Expedition to UJ8, UB5UG . Oct 38 

Mobiling in Canada. Nov 106 

Belgian Rally, G3B1D . Dec 24 


Features, Fiction and Humor 

I'd like to see. W2LLZ. 

Is your investment protected? K9UTN 

Callbook game, WA2TDH . 

The Ham, Pirolo . 

Missing link, K9AMD . 

Europe on 2? W7SMC. 

SSB xcvr section. 

Trouble with Fred, Margolis . 

Total boredom. W71DF . 

Oscar HI, K0CER. 

Fixed or Mobile? WA9AFI . 

QRM on 432 me, W2NSD. 

Writing for 73, W2NSD . 

Build or buy? W70E . 

Lovers’ Lane, Lattak .. 

Are you a Technician? W70E . 

Ham Xmas gifts . 

Doll for Serafina, W71DF . 

“DE” . 

Proxy patch .. 

Metering with Braille. 


. Jan 36 

. Jan 56 

. Feb 66 

...... Mar 22 

. Mar 66 

. Apr 3 

. Apr 22 

. May 26 

. May 80 

May 82, Tun 40 

. tun 36 

. Sep 14 

. Sep 54 

. Sep 114 

. Nov 48 


. Nov 82 

. Dec 16 

. Dec 66 

. Dec 82 

. Dec 94 

. , , . Dec 107 


HF Receivers, Receiving and Converters 


Converted converter, W3ZFJ . Apr 74 

CHU receiver, W2LYH . Aug 30 

VFO control of revrs, W0CGA .Nov 110 

20 m converter; Scott . Dec 38 


HF Transmitters and Linears 


Cooling 4-1000A . Feb 30 

Big Bang, W4BV . Mar 28 

KW linear, W9EWL . Apr 6 

Letter . Jun 41 

Big Bomb, W0SYK . May 18 

GG linear tips, K4ZZV . Aug 18 

Transistor transmitter, W6WFH.Sep 106 

2 kw mobile, W2DMK . Oct 6 

160 xistor xmtr, K91AH. Nov 22 

4- 1000A xmtr, W7CSD . Dec 70 

20 w AM xmtr, W7CSD . Dec 104 


Ham History 

VHF flashback, W6SFM.Jul 34 

Gold award SOS, W2AAA .Sep 56 

We got across, W2AAA.Nov 6 


Ham TV 

Let’s go ham TV, K3DSM . Feb IS 

Interlaced sync generator, W1JJL . Jun 34 

Audio TV xmtr. W8VCO.Nov 14 

TV converter, W9SEK. Nov 44 

Interference and TVI 

Ham and TVI, WA 6 OQP . Feb 6 
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Miscellaneous 


Oscar III orbit computer, W7SMC. Mar 20 

Scope pix trix, K6UGT . Mar 48 

Transformer noise . Jul 62 

Parallel resistors, WA2BWQ . Aug 76 

Pi networks. Dec 108 

Clean that bug. Dec 109 

Mobile, Portable and Emergency 

Conalrad No! EBS Yes! K3RXK.Jan 38 

Ham and CD, W5CZ. Feb 58 

Improved halo mount, K3JZH. Mar 84 

2 kw mobile, W2DMK. Oct 6 

Bumper mount, W7SMC . Dec 78 

Power Supplies 

6 v dc 40 watt supply, W3UMV. Jan 76 

AC SSB power supply, W1VIV.Feb 24 

AC SSB power supply, K4PNJ . Mar 52 

corrections . Apr 64 

Cool KW, K5YWJ . May 38 

Compact DC-to-DC converter, W6GXN. Jun 38 

AC bridge, W5NGX. Sep 38 

DC transformers, W6ANU . Oct 102 

Junk box supply . Nov 28 

Regulated xistor supply, W9SEK.Dec 34 

Pauper's pack . Dec 98 

Fullwave tripler mvth, W6LWE . Dec 100 

VR tube lit... Dec 108 


Puzzles 


Ham X-word, WA2BWQ . Jan 37 

IQ test ... Mar 73 

Crossword, K2PIJ . Apr 80 

Ham crossword, K1CLM . Oct 50 


RTTY 


Corrections in errorless RTTY converter, K5JKX . . Feb 72 

Garden City TU, W7CJB . Mar 16 

Novel AFSK oscillator, K8ERV . Apr 66 

Toroid letter . May 99, Jun 18 

FSK VFO, W6TKA . Jun 18 

Scope monitor . Aug 12 

Pattern distortion . Aug 43 

Teletype tester . Aug 60 

Twin City TU improvement . Nov 104 


Semiconductors 

AM, ham and xistors, Geisler . Jan 12 

Diode break in, VE2AUB. Jan 16 

Xistor amp. design. K5JKX . Ian 30 

Japanese xixtors, K6QKL . Feb 11 

Handy dandy zeners, K9ALD . Feb 28 

Parami'tric-xistor multipliers, W6QUD . Mar 12 

RF power amp. design, WA2DJU . Apr 52 

Simplified solid state, WA2INM . Aug 24 

Switching with diodes, K1SDX . Aug 34 

Are 204 xistors coming? W7SMC . Oct 30 

Transistors for hams, WA6BSO . Nov 34 

FET primer, WA6BSO . Dec 54 

Varactors .. Dec 93 

Diode center taps. Dec 95 

SSB and DSB 

ALC. K5JKX ... Jan 40 

Phasing SSB, W9IDP . May 12 

correction . Jun 121 

DSB circuits. W6TKA . Sep 34 

Unwanted SB, K5JKX . Oct 92 

Surplus 

RDZ, K1VDX . Jan 66 

Surplus sleeper, W9SLM . Jun 44 

Surplus frequencies, WA6FTG. Jun 45 

R-508/ARC, W4WKM . Jun 48 

416B on 220, W5AJG . Jun 52 

correction . Jul 89 

ART-13 high power, K4PFK . Jun 56 

ARC-4, W4WKM . Jun 60 

CV-253/ALR. W1KSZ . Jun 66 

ARC-27, W5AJG . Jun 68 

GDO with TS-47A/APR, W5AJG . Jun 74 

AN /ARR-15, W4WKM . Jun 78 

432 preamp from TD-2, W5AJG.Jun 82 

correction . Jul 89 

Surplus salvage, W4WKM .Dec 71 

Technical Articles 

ALC, K5JKX. Jan 40 

Let’s understand mixers, W6BUV . Mar 54 

Schmitt triggers, K5JKX . Mar 74 

VHF tank circuit design, W6GGV . Jul 66 

Add on neutralization, K1CLL . Aug 72 

Test Equipment and Measurements 

Calibration, K6BJ . Jan 22 


Low cost GDO. W7CJB . 

Cantenna for UHF, K6M10 . 

U1IF signal generator, K6MIO . 

UHF power load, K1CLL . 

432 noise generator, W6GXN . 

Spare that meter, W8BPY . 

VHF-UHF sig. generator, K1CLL. 

Versatile scope, W0OPA. 

Power decade resistor, Lyman . 

Improve GDO, K5JKX- -. 

Imagineering with meters, W8BPY . . 
Noise figure measurements, K5JKX . . . 

DC dummy load, Lyman . 

Cheap SWR bridge, W1JJ1. 

UHF signal source, K1CLI. 

Light bulb dummy loads, W8QUR 

Standard frequencies ... 

Junk box PWR-SWR meter, K4QYC . . 

Automate 2 tone test, W4WKM . 

Audio source, Ives . 

Modem fTeq. standard, W5NUW . 

2 m beacon . 

Light wattmeter, Henry . 

Plug and socket adapters . 

Surplus servo pots . 

UHF dipmeter, WA1CCH . 

Transistor FSM, W1JJL .. 

RF measurements, K5JKX .......... 

Audio frequency standard, K8ERV . . . . 

2-20 FSM, W70E . 

Zerobeater, K8ERV . 

Test Reports 

Telrex Spiralray, WA4EPY . 

Heath SB-200, WA2TDH. 

Swan 350, WB6KEH. 

Lafavette HE-45B K3VHK . 

Mosley El Toro, W70E . 

Heath GR-64, W3UZN .. 

Waters Mobile Whip, W2NSD. 

Galaxy V, W2NSD . 

Davco Dll-30, WA1CCH . 

Waters Codax WA2TDH . 

Henry 2K W2NSD . 

Cush Craft Squalo WA2ZCII . 

Galaxy Rejector WA2TDH . 

Gonset 6 Sidewinder and Linear . 

SBE SB-34 W8QUR . 

National HRO-500 W2NSD . 

Heath Ham Scan WA2TDII .. 

Design Industries Diplomat W2NSD . 

National NCX-5 W5DWT . 

Heath HA-14 WB6KEH . 

Heath SB-110 WA1CCH. 

Transcom SBT-3 W2NSD . 

VFO’s and VXO’s 

VXO for Oscar III W6HEK . 

FSK VFO, W6TKA . 

VFO stability, W6BUV. 

VHF Antennas 

Match your halo, WA2DJU . 

Disguised twist for 2, WA6LUM. 

Backward halo, WA4INJ . 

% wave vertical for 2, K4DJC . 

Two for two, W6TKA . .. 

Log periodic antennas, VE3AHU .... 

correction . 

Phasing harnesses, K0CER . 

2 m collinear, W5GVE . 

Testing VHF beams, WA21NM . 

Big sail for 432, K6M10. 

Six for six, WB2CQM . 

VHF-UHF Miscellaneous 

Hints for microwave, K7ZFG . 

The 1215Yr, K1CLL . 

2 m xixtor xcvr IISLO. 

Practical meteor scatter K0CER . 

Let's go-up or down W8VVD . 

VHF newcomer K0CER . 

VHF-UHF Receivers and Converters 

VHF-UHF mixers, K1CLL . 

Dual VHF converter, W9DUT . 

Better converter, WA0HOA . 

Xistor 2 m converter. Rohde. 

432 inc converter, K6MIO . 

2 m cavity xistor converter, WA2INM 
6 m junk box converter, K3VLQ .... 

432 xistor converter WA1CCH . 

correction . 

220 me converter, WIOOP. 

2 m 417A converter, K2KYV. 

432 rf amplifier, K1CLL . 

State of art converter, W3HIX. 


. Jan 28 
. Jan 34 
. Feb 52 
Mar 82 
. Apr 38 
. Apr 48 
, Apr 70 
May 30 
May 48 
Mav 50 
Aug 14 
Aug 44 
. Aug 70 
. Sep 42 
. Sep 84 
. Sep 86 
Sep 118 
. Oct 44 
. Oct 52 
. Oct 62 
. Nov 50 
. Nov 93 
. Nov 98 
Nov 102 
Nov 105 
. Dec 12 
. Dec 14 
. Dec 20 
. Dec 72 
. Dec 90 
Dec 103 

. . Jan 68 
. . Jan 78 
. Feb 82 
. Feb 84 
. Mar 68 
. Mar 72 
. Mar 79 
. Apr 78 
. May 86 
. . Jun 26 
. . Jun 28 
.. Jul 20 
.. Jul 41 
. . Jul 50 
. Aug 68 
. Aug 80 
. . Sep 70 
. . Oct 48 
. . Oct 84 
. . Oct 88 
. . Nov 78 
Nov 86 

. . Feb 10 
. . Jun 18 
.. Sep 88 


Jan 52 
Feb 40 
Feb 44 
Mar 42 


. . May 22 
. . May 62 

. . . Jul 89 
. . Mav 88 
. . . Jul 14 
. . . Jul 58 
.. Aug 50 
. . . Oct 18 


. . . Mar 34 
. . May 72 

. Jul 6 

. . . Sep 20 
.. Sep 118 
. . . Nov 66 


Feb 46 
, Mar 6 
Mar 32 
Apr 62 
. May 7 
May 40 
May 54 
Jun 88 
. Jul 88 
. Jul 18 
. Jul 38 
Aug 78 
. Oct 22 
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Alco, 115 

Alltronics-Howard, 111 
American Crystal, 116 
Amrad, 112 
Arrow Electronics, 128 
Arrow Sales, 107 
ATV Research, 101 
BC Electronics, 115 
Burghardt, 73 
Callbook, 36 
Caveat Emptor, 101 
CC Electronics, 103 
Certificates, 118 
C and H. 113 
Columbia, 112 
Crabtree's, 97 
Cush Craft, 37 
Dow Key, 75 
Dow Trading, 125 
Drake, 15 
Dynalab, 71 
Edwards, 69 
Eico, 41 
Ell-Conn, 116 
Epsilon, 111 
Evans, 101 
Fair. 114 
Fugle, 113 
Goodheart, 119 
Gordon, 81 
Harvey, 57 
Hayden, 114 
Heath, 5 
Henry, 23 
Hoisington, 113 
Hotel Rex, 126 
Int. Crystal, 33 
Liberty, 117 


Mark Products, 51 

Meshna, 121 

Mission, 77 

National, Cover IV 

National Radio Institute, 19 

Newsome, 119 

Newtronics, 61 

Nordlung, 103 

North American, 107 

Parametric Amplifiers, 22 

Parks, 116 

Partridge, 83 

Poly Paks, 123 

QSL Club, 85 

Radio Handbook, 125 

Ritco, 115 

Rohn, 4 

RSGB Handbook, 48 

RW, 112 

Sams. 53 

Selectronix, 93 

Space, 125 

Swan, 64-65 

TAB, 127 

Telrex, 52 

Texas Crystals, 79 

T.-istao, 103 

Trek, 109 

TUCO, 111 

Two Way, 112 

UTC, Cover II 

Vanguard, 49 

VHF Antenna Book, 116 

VHF'er, 112 

Waters, 3 

WRL, 89, Cover III 

73 Books, 120 

73 Subscriptions, 95 


WESTERN UNITED STATES TO: 



# Very difficult circuit this hour. 

* Next higher frequency may be useful this hour. 

Good: 3-6, 8-16, 18-20, 24, 25, 28-31 
Fair: 7, 17, 21, 23, 27 
Poor: 1, 2, 22, 26 
VHF DX: 4-10, 15, 16 
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got a match? 


Definitely not. It’s a cold fact that no com¬ 
petitive linear amplifier compares with Na¬ 
tional’s NCL-2000 - regardless of price. Take 
the time to look at the chart below and plug 


in the specs of any amplifier next to those 
of the ’2000 — not a single competitive unit 
in the maximum power classification offers 
even half the features of the NCL-2000: 



FEATURE 


NCL-2000 


COMPETITION 


POWER 


Entire equipment I.C.A.S. rated for full 1000 watt 
average, 2000 watt peak input; output tubes and all 
RF components rated for C.C.S. operation. Power 
input and efficiency identical on all bands — 80 
through 10 meters. 


SIZE 


Completely self-contained, including power supply, 
in desk-top cabinet (dimensions only 7%" H, 16*4" 
W, 123/ 4 " D). 


DRIVE 

REQUIREMENTS 


Adjustable passive grid input and use of high power 
ceramic tetrodes in final permits drive to full output 
with exciters delivering as little as 20 watts or as 
much as 200 watts. 


METERING 


Separate rear-illuminated precision D'Arsonval plate 
and multi meters for simultaneous measurements. 


ALC output to exciter for maximum talk-power with 
greatest linearity. 


ALC 


SAFETY AND 
PROTECTIVE 
DEVICES 


Fuses, time delay and plate current overload relays, 
plate power lid interlock and automatic HV mechani¬ 
cal shorting bar. 


CLASS OF 
OPERATION 


Grid-regulated AB 2 permits easiest tune-up, low 
drive power for maximum exciter linearity, and pro¬ 
tection from destructive peak currents. 


EASE OF 
TUNEUP 


Internal dummy load in grid circuit makes adjust¬ 
ment of exciter into amplifier possible without turn¬ 
ing on NCLJ2000 and without radiating a signal. 


STYLING 


Award-winning design matches NCX-5 transceiver 
and complements any equipment. 


GUARANTEE 


NationaFs exclusive One-Year Warranty. 


PRICE 


Only $685.00. 


The NCL-2000 is a rock-crusher of a rig built 
to commercial standards. That’s why you get 
I.C.A.S.-rated maximum legal power in a 
one-piece desk top package, and why you get 
ALC and drive power compatibility with 
high quality exciters. It’s why you get two 


precision meters, and sensible protection af¬ 
forded by proper safety devices. Match the 
NCL-2000 with all the others before you buy 
—- then see your National dealer for easy 
terms and trade-in deals. 

NATIONAL RADIO COMPANY, INC. 


37 Washington Street, Melrose, Mass. 02176 • World Wide Export Sales: Auriema International Croup, 85 Broad St., N.Y.C. 
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ADVERTISING RATES 


Roughly, these are our rates. You 
would do very well, if you are 
interested in advertising, to get 
our official rates and all of the 
details. You'll never get rich sell¬ 
ing to hams, but you won't be 
quite as poor if you advertise in 73. 


7:5 Magazine is published monthly by 
7.5, Inc., Peterborough, N. H. 0345S. 
The phone is 603-924-3873. Subscrip¬ 
tion rates S4.00 per year, $7.00 two 
years, $10 three years world wide. Sec¬ 
ond class postage is paid at Peterbor¬ 
ough, New Hampshire and at addition¬ 
al mailing offices. Printed in Bristol, 
Conn., ITS.A. Entire contents copy¬ 
right 1966 by 73, Inc. Postmasters, 
please send form 3579 to 73 Magazine, 


An 8163 Linear.W60VW. 

An all-band 2 kw linear.^ 

And Then There’s Phasing SSB.WA6KLL. 10 

Discussion and a simple practical exciter. 

Better Selectivity for Your Transceiver Roanhaus. 16 

CW selectivity makes CW operation easier. 

A Crystal-Controlled Front End.W1QIM. 20 

Stable high frequency reception on your old receiver. 

The Key to Peaceful Coexistance.K6MVH. 22 

Between six meters and channel two. 

Breadboarding .W2DXH. 24 

Excellent discussion of experimenting. 

Noise Considerations in a preamplifier WB2EGZ. 28 

Necessary information for UHF hams. 

Transistor Receiver-VU Style .VU2NR. 30 

Scrounging wins! 

The Astro Ten.W3YZC, W3IXL. 34 

Simple ten meter transmitter-converter for mobiling. 

Improving RTTY Reception .W4EHU. 38 

Good hints for the teletype fan. 

Quick and Easy Bias Supplies.K5JKX. 42 

Steal a little bias without fuss. 

A Word about Crystals.K0JXO. 44 

And not an encouraging one, either. 

The Design of Parabolic Reflectors . . . .K3PBY. 46 

Now, how do you make them? 

Transistor CW Adapter.W5JSN. 50 

Especially for the SB-33. 

Give and Take .W2AAA. 52 

History of international radio conferences. 

The Zero Meter Band.WA2TDH. 58 

A bit of fine fantasy. 

Automatic Tuning for the ARC-5 . . . .W4WKM. 62 

This one's a real thriller. 

Boosting Talk Power.K2IKZ. 64 

In ALC type transmitters. 

Seeing Your SWR.K5JKX. 66 

Clever scheme for antenna work. 

The 1215 Superhet: Part III.K1CLL. 74 

The final article: if, af and assembly. 

Put Your SB-33 on CW.WA6PGA. 78 

A scheme totally unlike that on page 50. 

73 Tests the Tunaverter . ..WA1CCH. 80 

A quick look at a tunable transistor converter. 

How to Be a First Class Lid on Phone WA5DEL. 82 

Without really trying. 

Some Ideas on Noise-Free 

CW Reception .K4DAD. 84 

Why listen to all that trash? 

The Crystal Decade .W4ATE. 90 

Full frequency coverage with crystals. 

Hero of Ham Bands.K9AMD. ..... 96 

Deke put Nokomis on the map. 

Amateur Frequencies .Schmeling. 98 

Wonder where forty went? 

Semi-Modernizing Vibrator Power 

Supplies .W6TKA. 102 

Get more power from those old vibrapacks. 

Use Your GDO and Z-Meter.W0BMW. 104 

They're very useful, as this article indicates. 

The Care of Storage Batteries.W5SOT. 108 

At least lead-acid types. 


De W2NSD/1 


Directional Coupler . 110 


Tetters . 

New Products . 
Caveat Emptor 
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W2NSD/1 

never say die 


Africa? 

Dxing is insidious. Back last spring, when 
I got on twenty meters, Europe was pouring 
through all day long. After a few weeks of 
this I was ready to go and I went. Now the 
band is open to Africa every afternoon right 
on into the evening. As I talk to more and 
more African stations I find that the old mem¬ 
ories of Jungle movies are coming back. About 
thirty years ago they had a passel of them and 
I used to sneak downtown after high school 
to see them. And I read the Osa Johnson books 
avidly, i d polished off the Tarzan books some 
five years earlier. 

Now, as I find myself creaking well into 
middle-age, I get to thinking how much fun 
it would be to take a drive through Africa in 
a Land-Rover or to perhaps shoot a lion. If 
I'm going to do anything like this it has to be 
pretty soon . . . while I can still do things 
. . . and while Africa is still relatively unex¬ 
plored. 

Are there, perchance, among the readers, 
any who are thinking along similar lines? 
Would any of you be interested in driving 
around Africa this coming summer . . . August 
and September? We’d take along a ham sta¬ 
tion, of course, and operate from as many rare 
countries as possible. We’d work in a safari 
and shoot a lion or so, and perhaps even a 
leopard. It may not be long at all before a trip 
like this will be impossible . . . any takers? 
It'll cost quite a bit, but it will be something 
you’ll never forget. 


Too much hamming? 

Impossible, you say? Well, I got to mulling 
over how much time I’ve been putting in on 
twenty meters recently and came to the con¬ 
clusion that I was close to being hooked by 
the DX bug and that I’d better ease off before 
it was too late. I found myself turning on the 
rig when I got up in the morning, again dur¬ 
ing the 10 a.m. coffee break . . . then at lunch, 
mid-afternoon, late afternoon . . . evening . . . 
and then there was that marvelous DX on 80 
meters from sundown until two or three. 

With all that activity I haven’t missed much 
that has been going on. Oh, I lost one or two 
while I was away for a few days on trips here 
and there, but that was about all. 

Working 100 of what the League quaintly 
calls countries during a two week blast back 
in April got me started. It has been difficult 
to stop. I am still finding a new one every day 
or so. As this is written I am at 173 worked. 
Probably the best bet is for me to keep at it 
for 27 more and then “retire” at 200. Then I 
can devote my energies to getting up to 100 
on 80 meters, which should be a little more 
difficult. 

There are so many interesting and enjoy¬ 
able things to do in amateur radio that I 
really shouldn’t spend all my time on just one 
aspect of it like this. 

No, you won’t find me listed in QST in the 
DXCC lists. My fun is in working them, not 
in seeing my call is QST. It gets there all too 
much already. 

Possibly others will join me in my retire¬ 
ment when QST stops printing the honor roll 
each month and cuts back to twice a year. I 
hope so. The DX ops would have a much bet¬ 
ter time of it is they weren’t harassed by QSL 
hunters. 

FCC pronouncements 

The Commission has announced that hence¬ 
forth it will conduct operator examinations 
semiannually in Las Vegas. Say . . . can we 
cut double or nothing for the fee? 

Time to fight? 

The intruders in our amateur bands are get¬ 
ting worse and worse. CW, RTTY, multiplex, 
broadcast and other unidentifiables are grad¬ 
ually pushing us right out of our bands. Our 
feeble attempts to complain about this have 
fallen on deaf ears and for every signal that is 
eventually removed from our bands there 
seems to be ten to take its place. 

The worst offenses are on 40 meters, of 
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TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guyad in Haavy Duty Saif Supporting 
Haights of 37-54-88-105 and Guyad in Haights of 
and 123 faat 37 - 54 faat (SS) 

71 — 88 faat (guyad) 


ROHN has these 6 IMPORTANT POINTS: 

Eos* of Operotion— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength- 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises oil sections together— uni¬ 
formly with an equal section overlap at oil heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance ot ony height desired! 
Simple Instollotion— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Noted ond Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Golvonized— hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 
start at less than $100, 

SEND FOR ROHN TOWER HANDBOOK 

—$1.25 Volue 

—ONLY $ 100 postpaid ( special to readers 
of this magazine). Nearest 
source of supply sent on request. Repre¬ 
sentatives world wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P. O. Box 2000 Poona, Illinois 

" World’s l.argest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower systems.** 



course. Here we not only have to contend 
with foreign broadcast stations, but our own 
umpteen kilowatted VOA are staked out every 
few kc through a good part of the hand as I 
reported in detail a couple months ago. Add 
this to a few hundred 40-over nine RTTY sta¬ 
tions and a few other services that have set¬ 
tled in our happy hunting ground and you 
have the bedlam that faces the 40 meter oper¬ 
ator. 

Or have you tried 80 recently. If you’ve 
been off the band for a couple years I guar¬ 
antee you won't even recognize the band to¬ 
day. The 100 kc expansion of the phone band 
from 3900 to 3800 (thanks NARC) has 
largely been taken away from us again, this 
time by commercial RTTY. And you should 
hear the stuff the Canadian phones have to 
brave between 3750 and 3800! 

So, what should we do? Shall we just move 
over and grumble about it? Should we send 
in an intruder report to the FCC? Or can we 
fight back with a little more backbone? 

Vigilantes? 

Obviously we are getting nowhere fast in 
our present unorganized state. I’d like to see a 
group on each of our ham bands which would 
meet as a net and pinpoint these intruders. 
Then I think that every means within our 
grasp should be used to force these stations 
out of our amateur bands. Just a handful of 
amateurs working together could, I believe, 
clean our bands up in short order. 

Vigilante net members should have a direc¬ 
tion finder at the very least. RTTY equipment 
will be needed to identify many of the sta¬ 
tions. Some of the high speed CW can be 
taped and identified. The FCC and ITU will 
help locate the sources if we can get the call 
letters. Then we can get the FCC and ITU to 
pursue a complaint against the station with 
the government involved. We can also make it 
our business to use the intruder frequencies, 
thus showing them that these channels are 
indeed needed by the amateurs. 

Wouldn’t it be nice if some of the fellows 
who spend their amateur lives making things 
as miserable as possible for the rest of us 
could channel some of their energy toward 
making things unpleasant for intruders. Down 
on 80 it is almost impossible to work a real 
DX phone station without a very loud CW 
station calling a long halting CQ on the chan¬ 
nel. That CW signal would raise hob with an 
RTTY station. 

For that matter I am sure that some of our 
(Continued on page 120) 
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Paul Zukin W60VW 


An 8163 Linear 

For 2000 watts PEP on 80 through 10 


In recent years many designs for single side 
band linear amplifiers have been offered the 
amateur interested in constructing his own 
equipment. This amplifier is neither original 
nor unique but does have several features 
which the author believes most desirable. A 
pair of modern relatively inexpensive 8163 
high mu triodes are used. They have a com¬ 
bined plate dissipation of 800 watts and the 
ability to handle 2000 watts PEP with ease. 
The tubes are manufactured by Amperex and 
are specifically designed for grounded grid 
service. They need little cooling; a low velocity 
air flow provided by a small fan is plenty. 
This obviates the need for special sockets, 
chimneys, blowers or an air tight chassis. The 
elimination of these accessories permits a con¬ 
siderable saving in cost, and allows a physi¬ 
cally smaller unit and one which is much 
quieter in operation. 

This linear has been in service for the past 
six months and has proved extremely reliable 
and efficient. The total cost excluding high 
voltage power supply was under $150. It has 


replaced an amplifier using vacuum variable 
capacitors and relays and a 3-1000Z tube cost¬ 
ing more than twice as much and nearly three 
times as large. The larger amplifier required 
considerable more drive but put out 5 % less 
power with the same voltage and current in¬ 
put. 

The circuit is standard. A band switching 
L network is used in the input to provide an 
optimum match for the exciter and to reduce 
intermodulation distortion. The filament choke 
is home made. A rotor coil was used as the in¬ 
ductor in the pi network but a band switching 
arrangement W'ould serve as well. The counter 
dial is a readily obtained item on the surplus 
market. A surplus antenna relay operating on 
110 volts dc was chosen since my 32S-1 pro¬ 
vides 285 volts when the exciter is operative. 
This voltage is easily dropped to 100 volts 
with a 20 watt, 12,000 ohm series resistor. An 
alternative antenna relay system may be sub¬ 
stituted for other exciters. 

Since the high voltage supply is remote 
from the amplifier, interconnecting cables are 
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required. A touch plate relay has been em¬ 
ployed to switch the primary off and on. This 
bargain ($4) is a standard item used in low 
voltage house wiring circuitry. It features a 
built-in 24 volt dc source and will switch 20 
mips ac without difficulty. The advantage in 
its use is that control of primary switching is 
by three small wires carrying only low current 
24 volt dc rather than a large cable carrying 
the entire primary power. Information regard¬ 
ing these relays may be obtained from any 
wholesale electric supplier. 

The meter circuit monitors grid current, 
plate current, relative output (by means of a 
rectified sample of the if and plate voltage. 
A 1 ma meter movement forms the basic unit 
with the necessary shunts and series resistors 
switched to perform the desired functions. 
The meter is shielded from rf. The author’s 
power supply uses a 60 second time delay 
relay in series with the relay activating the 
primary of the high voltage transformer and 
the meter illumination pilot turns on automati¬ 
cally when the time relay closes. The details 
of the high voltage supply have been omitted 
since the amateur radio handbooks describe 
several excellent circuits. 


The small size of the amplifier actually per¬ 
mits its construction in many of the enclosures 
used for commercial exciters and transceivers. 
The amplifier described here is housed in a 
cabinet obtainer from Master Mobile, Inc. and 
measures 7 x 13 x 13 inches and harmonizes 
well with the S line. 

A few notes regarding construction detail 
may be of value. All the coils in the input cir¬ 
cuit are wound on '2 inch slug tuned National 
XR-50 forms. The capacitors are 1000 v silver 
micas and the input circuitry is housed in a 
4x4x2 inch aluminum case with small coax 
connectors for leads in and out. The tube 
sockets are Johnson “Giant 5 Pin.” In ground¬ 
ing pins 2, 3 and 4 it is advisable to use 51 
inch copper strap keeping the leads as short 
as possible. The components in the rf sampling 
circuit must be shielded and may be conven¬ 
iently mounted in an old can with the sensitiv¬ 
ity control coming through the top hole. 

The relay circuit employed automatically 
bypasses the amplifier with Sa in the off posi¬ 
tion. With Sa in the on position output from 
the exciter feeds into the amplifier (instead 
of the antenna) and the output of the ampli¬ 
fier goes to the antenna. The extra set of con- 


Top view of the 8163 
linear amplifier. Note the 
small blower in the right 
corner. The massive an¬ 
odes of the Amperex 
8163 explain why more 
cooling isn't required. 
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tracts on the relay are used to short out a 
50,000 ohm resistor in series with the center 
tap of the filament transformer. In “receive” 
condition this resistor provides self bias for the 
tubes and they draw no current. In “transmit” 
shorting out this resistor permits the tubes to 
operate normally. A 25 ohm resistor is used 
between the chassis (ground) and the high 
voltage negative lead, keeping the meter es¬ 
sentially at ground potential. The meter shunts 
used will have to be chosen for the internal 
resistance of the meter movement. For the 
sake of simplicity both grid and plate current 
are measured on a 0 to 1 amp scale and the 
high voltage on a 0 to 10,000 volt scale. The 



A view of the amplifier out of its case. 


meter used in the author’s unit is particularly 
nice since all shunts are external and the 
translucent scales chosen simply slide behind 
a plastic compartment protecting the pointer. 

The tune-up procedure should be well 
known to all amateurs and needs no explana¬ 
tion here. Adjusting the input network is 
simple. Feed a small amount of power from 
the exciter to the amplifier with the filament 
voltage on and the high voltage off, and with 
an swr bridge connected between the exciter 
and the amplifier. The slugs are tuned to pro¬ 
vide a minimum of reflected power. In prac¬ 
tice a 1 to 1 ratio is not difficult to obtain on 
bands. . . . W0OVW 

Component I.ist 

Ci Johnson, 154-0 

Ft Cooling Fan. Lafayette AYFA-403 
Lt ST 54 " copper tubing, 1 , 5 " long 
Le IS microhenry, Johnson 2291202 

Mi 0-1 ma meter unit with 0-1 amp scale, (Phaostron Prestige 

IT) 

KFO 2S double turns, number 10 Fnrmvar or Nyclad close- 
wound on X inch diameter 7 X inch long ferrite rod (La- 
fayettc Radio, NYC MS-533) 

Ri. a meter shunts for 0 to 1 amp full scale with 0 to 1 Ma 
movement. 

RFCa. a f4" copper strapping wound to form 3 turns, 1" 
diameter, 1long, around 3 220 ohm 2 watt carbon re¬ 
sistors in parallel. 

RFC* K and W WS00 

KYi I>P I IT antenna changeover relay with extra set of con¬ 
tacts. tliiway Electronics, 114 Venice tifvd., Los Angeles, 
California) 

Sr 2 pole (i position (5 used) ceramic rotary* switch (Centra- 
lab, PA-2003), 
he 1 pole 4 position rotary 
$a SPST toggle 
Ti Thordarson 21F33 
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Ron Gunn WA6KLL 
358 Albatross Ave. 
Livermore, California 


And Then There’s Phasing SSB 


Home brew phasing type generation of SSB 
signals has numerous advantages over filtering. 
First, the frequency is determined by the 
builder, not the manufacturer of some filter. 
Second, it is cheaper to build. Third, sidebands 
are selectable without changing carrier oscil¬ 
lator frequency. The method seems limited by 
a combination of apparent complexity and in¬ 
convenience in using. This article will attempt 
to explain the complex in simple terms as this 
is all the writer understands about it. 

It is inconvenient when the generator op¬ 
erates on the output frequency and must be 
retuned completely to QSY. Modern practice, 
however, is to generate the SSB signal on some 
fixed frequency and then mix with a VFO sig¬ 
nal to get to the ham bands. 9 me has grown 
to be an accepted frequency for this sideband 
generator to operate on. When mixed with a 
5 me VFO the difference frequency is on 75 
meters and the sum is on 20. Two meters is 
available by mixing the 137 me from a string 
of multipliers with the exciter output and so 
on. 

This article is different from the many ex¬ 
cellent articles in the literature in that the pur¬ 
pose is to explain those things about building 
and operating these phasing rigs that recent 


articles have left out. Nothing new is con¬ 
tained here, but some of the simple things have 
not appeared in print for years as they are 
"well known”. A person without a good refer¬ 
ence library is therefore left out. 

Fig. 1 shows a more or less typical 9 me 
phasing exciter built using a Barker and Wil¬ 
liamson audio phase shift network (B & W 
350-2Q4). In principle this and other phasing 
exciters have three parts: The audio processing 
section, the rf phasing section and the bal¬ 
anced modulator. In the sample schematic this 
takes three tubes and a regulator. 

The basic idea is to get two audio signals 
that differ from one another by 90°, and to 
combine these signals in a pair of balanced 
modulators connected to a common rf output 
transformer tuned to the rf (carrier) frequency. 
The result is a single sideband suppressed 
carrier output which is then mixed to get to 
the desired frequency and amplified to obtain 
the desired output power. 

Audio circuits 

The circuit shown is that recommended by 
B & W. Others tried have not worked as well. 
The purpose here is to split a single audio 
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input into two separate outputs differing in 
phase by 90°. These two outputs are as indi¬ 
vidual as the two channels of a good stereo 
system. B & W rates their unit at 90° ±1.5° 
over the audio range of 300 to 3000 cycles per 
second. The 500 ohm AUDIO PHASING pot 
across the input to the network will end up 
adjusted off center by a ratio of 5 to 7. Don’t 
worry, this is the way it is designed to operate. 
The two outputs must not only differ in phase 
by 90° but must be equal in amplitude for 
proper unwanted sideband cancellation. The 
500 ohm BALANCE pot in the cathode cir¬ 
cuits of the audio section output amplifiers is 
provided to set this, and need be touched up 
only occasionally as the components age. 

Design of the preamp driving the phasing 
network must take into account the frequency 
range of the network. The high turns ratio of 
the transformer into the network is intentional 
and tends to shunt frequencies above the 
communications range. This turns ratio is 10:1 
for an impedance ratio of 100:1. Smaller 


Fig. 2. Balanced modulator as used in this exciter. 

coupling capacitors and cathode bypasses tend 
to hold down the lows. The low pass filter 
network in the secondary of T1 insures that 
there is adequate rejection of the higher fre¬ 
quencies which will show up as chatter on the 
unwanted sideband if allowed into the phasing 
network. 

The effect of excessive lows will be in¬ 
creased difficulty in tuning your signal at the 
receiving end, because most energy below 
300 cps will appear in both sidebands. The 



Front view of the phasing 
SSB exciter. The audio 
balance control is on the 
rear. Note that mic gain 
is a screwdriver adjusted 
control. 
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effect of excessive highs will be a chatter 3 
kc and more away from your carrier fre¬ 
quency on the unwanted sideband side. These 
are design, not tuning problems. 

To sum it up, the output of the audio sec¬ 
tion consists of two individual audio outputs 
which are confined in range to the upper and 
lower limits of the phasing network and which 
are quite precisely 90° out of phase with each 
other and equal in amplitude. We can call 
them A and B and will pick them up later. 

RF circuits 

An electron-coupled, crystal controlled car¬ 
rier oscillator at 9 me is used as the rf source. 
T10 is tuned to the output frequency of this 
oscillator. Til also tunes to the same frequen¬ 
cy and is driven by T10. The oscillations in 
the two tuned circuits are 90" out of phase 
when properly tuned. The amplitudes of these 
oscillations should be fairly equal. Large in¬ 
equality between these two outputs as meas¬ 


ured at the swinger of the CARRIER BAL¬ 
ANCE pots will show up in the form of less 
unwanted sideband cancellation (suppression). 
Adjustment of this amplitude may be accom¬ 
plished by varying the distance between the 
two coils or by installing a small capacitance 
(gimmick) between the two. 

Tuning adjustment for Til (and inciden¬ 
tally T10) should be readily accessible to the 
operator (not a screwdriver adjust function) 
as Til will have to be touched up if the un¬ 
wanted sideband cancellation seems to be 
drifting up. The Q of these transformers should 
be about that obtained by using 70 pf to tune 
die inductors to the required 9 me. 

Wiring from the rf transformers thru the 
output should be symmetrical. Balance be¬ 
comes more difficult when there is, for in¬ 
stance, more capacity from one set of diodes 
to ground than the other. The link output on 
T12 must be on the center of the coil, and it 
must present a balanced load. Otherwise, 
carrier balance will be impossible and, in 



Top view showing parts 
layout, 9 me tune is the 
adjustment for the out¬ 
put control. 
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Side view of the exciter 
showing parts layout. The 
audio section is nearest. 
Note the output trans¬ 
former on the right. 



short, it won’t work. 

The two outputs from the rf phase trans¬ 
formers are obtained by winding a couple of 
turns of hookup wire around the cold or 
grounded end of the coils. The audio outputs 
A and B are connected to one end of these 
links w hile the other end goes to the swingers 
of the CARRIER BALANCE pots. The .001 
bypass in each audio circuit should be installed 
right at the rf link if the wire run is long. The 
swinger of each pot ends up with pure audio 
and pure rf signals on it, unmixed. Mixing 
takes place in the balanced modulator. 

Balanced modulator 

The two CARRIER BALANCE pots are 
carbon as they must pass rf. The amplitude of 
the rf signal should be at least three times the 
audio. This rf signal is used to switch the mix¬ 
ing diodes on and off while the audio signal 
determines the maximum value to which the 
mixed signal can go. The rf must therefore be 
much greater than the peak of the audio. 

Many types of signal diodes can be used, 
though all should be selected for compatability 
if practical. This consists of checking the for¬ 
ward resistance of a number of units and 
taking the four that are most alike. 

Looking at Fig. 2 now, let’s imagine that 


the tuned circuit on the right is set at 9 me. 
When a positive cycle is generated, it goes 
thru the upper diode and pulses the tuned 
circuit, driving point U positive. A half cycle 
later, point U is negative and point L has be¬ 
come positive. At this same time the source 
is applying a negative cycle thru the lower 
diode, also to point L. The positive and nega¬ 
tive at point L cancel, and there is no out¬ 
put. This is true as long as the upper and 
lower diodes are conducting the same, any 
small variations being compensated for by the 
CARRIER BALANCE pot. 

When audio appears, it tends to turn one 
of the modulator diodes on while turning the 
other one off. This allows unequal positive 
and negative cycles thru to the tuned circuit 
and they do not cancel, thus producing an out¬ 
put whose amplitude varies at an audio rate 
while superimposed on a radio frequency sig¬ 
nal. This output is not distinguishable from a 
set of sidebands with no carrier. When two of 
these are properly phased in relation to one 
another and are connected to a common rf 
transformer, one sideband adds while the other 
neatly cancels out. 

Note that each of the two balanced modu¬ 
lators produces both upper and lower sideband 
output while removing the carrier. The actual 
elimination of one of these sidebands is done 
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Bottom view. The terminal strip on the upper left is for all power connections to the rig. 


by cancellation in the tuned circuit to which 
both are connected. 

The 500 nil choke connected to the center 
of T12 is an absolute necessity. An attempt 
to build a simple SSB rig from a schematic 
where this choke was omitted resulted in a 
frustrating week spent seeking the answer. 
This choke is the return path for the audio 
signal fed into the balanced modulator, but 
must hold the whole tuned circuit away from 
RF ground or the very important 180° differ¬ 
ence across the circuit will not be maintained. 

Tuning up 

Once the SSB exciter is tuned up and oper¬ 
ating into a mixer stage there is no need to do 
more than touch it up occasionally. It wall be 
desirable to null the CARRIER BALANCE 
pots as in any kind of SSB exciter, but the 
only other attention it will need is an occasion¬ 
al check of the unwanted sideband rejection. 
Start by injecting a 2 kc signal into the MIC 
input. Tune the tone in with a sharp receiver 
on the unselected sideband and null it out 
with the RF PHASE and AUDIO PHASING 
controls. Switch sidebands a couple of times, 
nulling the unwanted sideband each time, and 


the job is complete. 

A little bonus here for those who are not 
too familiar with phasing rigs and have read 
this far: SI is the sideband reversing switch. 
To go from one sideband to the other in a 
phasing rig it is necessary only to reverse one 
of the two audio outputs. This question is in 
practically every FCC Technician and General 
Class exam issued. 

An oscilloscope is very handy when one of 
these rigs is being tuned up for the first time 
though with patience it can be done like the 
touch up in the next to last paragraph. For 
the complete tune up: put a 2 kc sine W'ave 
tone into the MIC input and advance the 
GAIN control a little. Referring to Fig. 1, con¬ 
nect the horizontal and vertical inputs of the 
scope on audio output A. Adjust the gain on 
both inputs for a perfectly diagonal line (same 
number of divisions across as up). Now put the 
horizontal on the other audio output B. Adjust 
AUDIO PHASE and BALANCE to get as 
good a circle as is possible. Advance the MIC 
GAIN until the circle is as large as practical 
before it distorts. Remove the tone. Talk into 
the rig with the microphone that will be used. 
Adjust the MIC GAIN so that the hash on the 
screen is not larger than the circle that was 
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there. Do not operate with more MIC GAIN 
than this as all kinds of distortion can result. 
Instead, look for power gain elsewhere. 

Now turn on the 9 me oscillator. Put the 
antenna lead from a selective receiver near the 
output of the rig as a sensitive output meter. 
Tweak the capacitor in the oscillator grid for 
maximum out. Tune T10 and T12 for max out. 
Tune Til to as close to resonance as is possi¬ 
ble at this time. Go back and forth adjusting 
the CARRIER BALANCE pots for minimum 
output until a null is obtained. Unbalance one 
of the pots and make sure T10 and T12 are 
at maximum, then renull. 

Introduce the 2 kc tone, being careful not 
to overdrive the audio system as mentioned 
before. Using the selective receiver, find the 
weakest sideband (if there is one). Flip it from 
upper to lower (using SI) to check. When the 
weakest is found, tune on it and adjust the 
AUDIO PHASING, BALANCE and RF 
PHASE (Til) to null it out. Be careful to go 
from upper to lower and back repeatedly, al¬ 
ways nulling the unwanted sideband, until 
either is at full null when selected by the side¬ 
band selector switch SI. The rig is now on 
SSB, only one of the tones being present at any 
given time. 

It is possible to null out one sideband, say 
the lower, without having the upper nulled out 
when sideband selector switch SI is flipped. 
This is why it is necessary to go to the trouble 
of going from one sideband to the other to get 
a genuine switchable null. Both sidebands have 
the same carrier oscillator frequency and, once 
adjusted, are selectable at will using SI. 

The exciter shown in the photos was built 
from the typical schematic (just to be sure) 
and works FB. The intention here has been to 
foster understanding of these rigs. Since many 
excellent construction articles exist there seems 
to be little need for more specific information 
of that type. 

The following bibliography contains a few 
construction articles for those interested, plus 
the sources from which this article was lifted. 

. . . WA6KLL 


Photographs by Alan Pemberton WA6LEU 

t. “SSB Jr.." G E Ham News, November 1950. 

2. Radio Amateur’s Handbook. ARRL. 

3. Orr W6SAI Radio Handbook, Sixteenth Ed. 

4. “Cheap & Easy SSB,” March 1956 QST or ARRL Mobile 
Manual 3rd Ed. 1962. 

5. “Another Phasing Type Exciter,” September 1962 QST. 

6. “A Mobile Phasing Transmitter,” CQ Mobile Manual 2nd 
Ed. 1956. 

7. “A Simple SSB Exciter,” October 1961 CQ (remember choke 
on T 12 !). 

8 . “Diode Modulators,” May 1963 73 Magazine (recom¬ 
mended) . 

9. "Active SSB Modulators,” July 1963 73 Magazine. 

10. “Single Sideband For the Radio Amateur,” ARRL 1954. 
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Ralph Roanhaus 

780 Forest Loop Drive 

Port Hueneme, California 


Better Selectivity for 
Your Transceiver 

Use a crystal filter for better CW performance 


The recent trend towards transceivers in 
amateur communication equipment has given 
the owner a very fine piece of equipment for 
either mobile or fixed SSB work. It has, how¬ 
ever, also given him a very inadequate re¬ 
ceiver when he desires to use the unit for 
fixed station CW work; the 3 kc selectivity 
characteristic being far to broad for good 
code communications. It would seem that a 
narrow passband for CW would be a very 
desirable feature to have built in, but, since 
it almost universally is not, some external unit 
to accomplish this is very much in order. 

Over the past year numerous, and in some 
cases quite effective, devices have been de¬ 
signed to improve the overall selectivity of 
such receivers. Usually however they suffer 
from the common deficiency of insufficient 
skirt selectivity which leaves the receiver open 
to strong adjacent channel interference and, 
since “adjacent channel” usually means six or 
seven signals, this can and does wash out many 
contacts which would otherwise be com¬ 
pleted. The device to be described here im¬ 
proves this skirt selectivity and when used 
with an outboard audio filter such as de¬ 
scribed in the July 1962 issue of 73 does just 
about all that is possible to do to insure good 


contacts under the present conditions. 

A glance at the schematic (Fig. 1) shows 
the unit to be an outboard 455 kc, two sec¬ 
tion, half lattice crystal filter with a product 
detector and an audio amplifier. A small 
built-in power supply furnishes the unit with 
heater and plate voltages, however, it might 
be possible in some cases to extract these volt¬ 
ages from your receiver as the requirements 
are not large. 

The selectivity curve for this amplifier 
(Fig. 2) is approximately 200 cycles wide at 
the —6 db point and fans out to approxi¬ 
mately 700 cycles at the —30 db point. The 
overall width of the response curve for a filter 
such as this can be changed by the proper 
choice of crystal sets. Crystals spaced farther 
apart in frequency will broaden out the top 
of the curve and still leave the skirt charac¬ 
teristics substantially the same. Careful align¬ 
ment of a filter of this type is necessary, es¬ 
pecially so when you use wide spaced crystals, 
otherwise you will have a response something 
like that of Fig. 3—the chances are this is 
what you will get when you finish your first 
rough alignment anyway. You can however, 
by carefully setting the rf generator to the 
center frequency between the two crystals, 



Fig. 1. Schematic of the outboard crystal filter CW adapter for SSB transceivers. 
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Fig. 2. Response curve for two section filter using 
crystals for channels 41 and 321. 


fill in the center dip as you bring the if trans¬ 
formers into resonance, and increase the gain 
at that frequency. In case you do use wider 
spaced crystals you probably will need to 
stagger tune the if transformers to get a flat 
top to the response curve. This is no problem 
at all if you happen to have a sweep genera¬ 
tor and not a very difficult one with only a rf 
generator and an output voltmeter. 

Just in case you do have a sweep generator 
and happen to be a perfectionist you can also 
improve the skirt selectivity in the —30 to 
—50 db range by carefully balancing the ca¬ 
pacity between the two halves of your lattice 
filter. The flaring out of the otherwise quite 
straight sided response characteristic is largely 
caused by capacity unbalance. An improve¬ 
ment in the skirt selectivity can also be ob¬ 
tained by the addition of more crystal sec¬ 
tions. This complicates the alignment how¬ 
ever, so is not particularly recommended un¬ 
less a sweep generator is available. 

The coupling from the receiver to the unit 
can be accomplished in several ways. The 
method shown in Fig. 4 uses a small (10 pf) 
coupling condenser connected to the last if 
stage of the receiver, right at the point where 
it enters the detector stage. This will detune 
the last if transformer a little and will require 
a small adjustment of it’s slug, but this can 
be left until last when it is easily accomplished 
by watching the S meter of your receiver. 
Just in case you do not wish to solder any¬ 
thing in your new receiver it is possible to 
get enough signal to operate the unit by sim¬ 
ply making a few tight wraps of insulated 
wire around the lead coming from the last if 
can instead of installing the condenser. Five 
or six turns should be sufficient but put on 


more than that if possible. The if voltage from 
this coupling capacity is then brought out, 
preferably through a small BNC or an RCA 
jack on the rear of the chassis, to a short piece 
of co-ax going to the input of the outboard 
unit. Keep this co-ax lead as short as possible 
to avoid undue losses and the detuning of the 
if coils at each end. 

The input if transformer used (Fig. 1) is 
one of the 4.5 me type tuned, in this case, to 
the receiver’s if of 3 me. In case the receiver 
you have uses an if of a different frequency 
this transformer must match what you have 
of course. With the loading effect of the co-ax 
the input of this 4.5 me transformer should 
resonate at the desired 3 me with no trouble, 
if not it may then be necessary to shunt the 
input coil with a small condenser of 10 to 20 
pf, a little cut and try may be necessary here 
as your co-ax lead length has a definite influ¬ 
ence. The output coil of this transformer will 
require a small shunting condenser to bring 
it down to the 3 me frequency also—again 
some cut and try may be necessary. 

The first converter uses a 6BE6 tube in a 
standard mixer circuit with the oscillator oper¬ 
ating on a frequency of 2545 ke, which, when 
beating with the incoming frequency of 3 me, 
gives the proper if frequency for the unit. In 
case you have a different if frequency which 
will require a different oscillator frequency, 
care must be exercised to insure that the os¬ 
cillator will not have harmonics which fall 
inside the ham bands. These can be picked 
up by the receiver and can be very annoying. 

The output transformer for the 6BE6 is a 
standard 455 kc job with the secondary split 
by two 100 pf condensers. In the remote case 
that this secondary cannot be brought into 
resonance it will be necessary to change the 



Fig. 3. Typical untuned response curve for two sec¬ 
tion filter. 
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value of these two condensers slightly. This 
probably will not be necessary however. 

The four crystals are rather common on 
the surplus market and are obtainable for a 
very modest price. They come in FT241 type 
holders and are marked in channel numbers. 
The ones used for this filter are marked chan¬ 
nel 41 and 321 (two each) which are for the 
narrow passband. 

The second if transformer between the two 
crystal filters is identical with the first. Here 
again it may be necessary to pad the windings 
with a smail condenser of 20 to 30 pf on the 
input and perhaps larger than the specified 
100 pf on the output. This is not a difficult 
job as you can see as you tune up the coils 
that you can’t quite reach resonance with the 
slug and you can also see with a trouble 
which way you must go to reach resonance. 

The second 6BE6 is a product detector 
which is an excellent detector for CW as w'ell 
as SSB. The oscillator section of this tube 
beats with the 455 kc signal to form the beat 
note for CW and the carrier insertion for 
SSB (it’s understood that you must use a 
wider passband for SSB than the one de¬ 
scribed here of course). The tuning condenser 
is used to select either upper or lower side¬ 
band and can also be used for fine tuning of 
SSB. To adjust this oscillator simply set the 
condenser half way in and adjust the coil slug 
for zero beat with the 455 kc signal, the two 
sidebands, upper and lower, will then be on 
one side or the other of this zero beat. 

The output of this stage then goes through 
a small filter to take out the rf and on through 
a gain control into the 6C4 amplifier stage. 
The output of this stage can be reinserted into 
the receiver’s audio svstem or amplified by a 
power stage of af and used directly with it’s 
own speaker. In the case of this unit it is am¬ 
plified by the 6C4 and used only with head- 
fones. 

Probably the best way to “tune up” the unit 
is to set a rf signal generator to 455 kc and 
insert a fairly strong signal into the grid (G2) 
of the product detector (the second 6BE6), 




RECEIVER 


CW ADAPTOR 



Fig. 4. Connecting the adapter to a transceiver. 

then tune up the BFO and check your audio 
circuits. If these operate properly, go back to 
the input of the second if transformer (T2) 
and, after inserting the two following crystals, 
tune up the if transformer. You can then set 
your oscillator to the exact center frequency 
between the two crystals and touch up your 
BFO coil slug. Now move the generator back 
to the input grid (G2) of the first 6BE6 and, 
after disabling the oscillator section by short¬ 
ing the coil T5 and inserting the remaining 
two crystals, tune up the first if transformer. 
For the last adjustment retune the generator 
to the receiver’s if and insert this into the in¬ 
put of the unit and adjust the conversion os¬ 
cillator to the proper frequency to give the 
455 kc beat. Don’t forget to remove the short 
from T5. 

Now if you have installed the input if trans¬ 
former T4 tune it up and you are finished ex¬ 
cept that you probably will need to touch up 
the slug in T5 when you tune in a signal with 
your receiver in order to get it right on fre¬ 
quency. All these adjustments sound difficult 
but can be accomplished with a simple rf gen¬ 
erator and a reasonable good ac voltmeter. 

The unit is built in a 5 by 9M inch alumi¬ 
num chassis with the input and output jacks 
on the rear apron. The two controls on the 
front are the audio gain, which also has the 
power ON-OFF switch and the bfo oscillator 
condenser. This condenser, as called out on 
the parts list is a 35 pf job which might be a 
little larger than you will like—making the 
adjustment a little critical—so you may, if you 
wish, reduce its value a small amount and 
increase G7B by a like amount. No special 
care or skill is required to build or adjust this 
unit, anyone who has done any receiver work 
at all should encounter no difficulty—it is even 
possible to align the unit using nothing but a 
signal generator and your ear, optimum per¬ 
formance would be an accident in that case 
however. 
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One or two general comments—care must 
be taken with the first conversion oscillator 
construction. If this oscillator drifts, your con¬ 
verted frequency will drift right through the 
narrow filter passband. In this case when you 
first turn the unit on there will be no output, 
then as the drift builds up the output will in¬ 
crease to a maximum and then go back to 
zero as the oscillator drifts the frequency on 
by. It depends, of course, on just where in the 
drift time you originally set up the tuning, 
but in any event a drift can play hob with 
your results. The oscillator could well be crys¬ 
tal controlled but you probably will need to 
spot the crystal yourself so if you like to grind 
crystals to spot frequencies by all means try it. 

The only reason for the first if transformer 
in the unit is to isolate the conversion oscil¬ 
lator from the receiver, as any oscillator volt¬ 
age getting back into the receiver’s avc cir¬ 
cuits will give a constant S meter reading 
with no signal input. The isolation of the 
6BE6 is quite good however, so if you wish 
to cut corners you probably could omit this 
transformer with small consequences. It might 
be well to leave a blank spot on the chassis 
and first try the unit with the input running 
directly into G2 of the first 6BE6 then, if it 
turns out to be necessary you can go ahead 
and mount the transformer. 

The performance of an outboard if and de¬ 
tection unit such as this will make a world of 
difference when try'ng to use a transceiver 
with a 3 kc passband for GW communication 
or, for that matter, with any of the cheaper 
receivers which could use a little better selec¬ 
tivity. 

In case you are one who takes your ham 
work at all seriously it will certainly pay you 
to construct a unit such as this. You should 
have no serious problems getting it to operate 
and it really makes a lot of difference when 
you need that extra selectivity—and when 
don't you? As stated earlier, when you use 
this unit with an audio filter you have just 
about done all that the home builder can do 
to solve the interference problem. Besides 
that, building things like this is fun—try it. 

. . . Roanhaus 


Parts List 

C4. 47 pf negative coefficient capacitor. Sprague IQTCU- 
N750-Q47. 

C7A. 35 pf variable. 

C7B. 120 pf silver mica. 

C20-23. 100 pf mica. 

Tl, T2. 455 kc if transformers. 

T3. 750-1400 ah rf coil. Miller 4414, 

T4. 4.5 me i) transformer. 

T5. 30-69 ixh rf coil. Miller 440S. 

T6. Power transformer with 130 volt secondary. 
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Norm Gignac K1QIM/2 
Stants VVB2CEE 
Navy Recruiting Station 
P.O. Building 
Albany, N Y. 



Put your old preselector to work again 


A Crystal Controlled Front End 


Have you taken a look lately at that 'once- 
prized' broadband pre-amplifier you had such 
high hopes for. . . . You had hoped it would 
make your receiver ‘hottern’-a-firecracker,’ but 
it turned out that you found your receiver was 
too ‘broadband’ to handle the added rf with the 
pre-selector hooked in . . . you had hoped that 
it would help you pull in the ‘DX’ on the 
higher frequencies, but it only makes the noise 
as well as the signals louder. How would you 
like to put it back in operation? . . . and with¬ 
out too much difficulty? . . . and with little 
expense? 

This unit to be described here came into 
existence when it was realized that my own 
DB-22A, HF 10-20 and DB-23 pre-amplifiers 
were sitting under the bench . . . and that 1 
had a sizeable investment in this equipment 
which was going to ‘waste.’ I’d like to add 
here that the Crystall-controlled front end de¬ 
scribed in this article will work equally well 
with the old-timer DB-22, the R-9er and the 
Amcco P-CL pre-selectors . . . (pre-selectors 
and pre-amplifiers meaning the same thing in 
the text of this article). 

So, if you’d like to put into use some of 
those fine, but very little used pre-selectors, 
read on. If you’re only interested in knowing 
how it's done . . . that in itself is worth the 
time to read the article, i ll say this much 
about the unit described here ... it perks up 


the stability of the low-to-medium priced re¬ 
ceivers . . . and it's a good way to start copying 
CVV like you’d like to. 

Circuit principle 

The function for the crystal-controlled front- 
end (CCFE) rig is basically an rf oscillator, 
feeding a mixer (hetrodyning all signals down 
to the 3.5—4.0 me range), then through a 
cathode-follower stage to the front end of the 
receiver. 

What it does for the Receiver 

It is a know n fact, that the stability of the 
low-cost and medium-priced receivers is ‘best’ 
on 80 and 75 meters . . . and is usually ‘pretty 
good’ on 40 meters, but when you tune 20 m 
and especially 15 and 10 m, the stability and 
sensitivity of the receiver drops off in leaps 
and bounds. This little gem will make your 
receiver think all signals, be they on 20, 15 
or 10, are really 3,500 kc to 4,000 kc signals 
. . . this is the principle of the ‘tuned if cir¬ 
cuitry. Therefore, you could say the crystal- 
controlled front-end takes all signals and 
heterodynes them ‘down’ to the range of your 
80-75 meter-band on the receiver dial. Why 
the pre-selector, you ask? You need the pre¬ 
selector to build up the rf signal coming from 
the antenna, to a level which would put the 
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band-selected CCFE into action . , , and too, 
the pre-selector tends to keep the strength of 
the signal, although broadband through the 
pr e-selector, at an even keel . . . the preselector 
acts as the ‘tuning’ element of the signal. 

How do you do it? 

Set the pre-selector for the strongest signal, 
by tuning in the normal fashion. Switch the 
proper crystal stage into play on the CCFE . . . 
and tune the signals on the receiver’s SO-75 
meter band. Therefore, if the preselector were 
tuned for 15 m CW, and the crystal-controlled 
front-end crystal was switched to the T5’ 
meter position, the receiver would effectively 
be receiving SO-75 meter signals . . . e.g. Pre¬ 
selector at 21.100 in, CCFE switched to T5’ 
(with the 17,500 kc crystal in place within the 
socket), the oscillator, (6AB4), mixer (6AH6), 
and amplifier (6AB4) would introduce a ‘3.600 
me’ signal to the rf amplifier (or if there is no 
such stage, to the mixer of the receiver). 

The signals entering the receiver’s rf ampli¬ 
fier stage (at the antenna input) are stable, 
selective, and strengthened rf notes which have 
been through pre-selection, heterodyning and 
slightly re-amplified. You will find the receiver 
is operating with greater effectiveness as you 
“bandspread” your signals across the band. 
There are no further adjustments to make to 
the CCFE; there may need minor re-tuning of 
the pre-selector tuning knob should you swing 
from, say the low end to the top end of the 


6AH6 6C4 



Fig. 1. Schematic of the CCFE. 


band. In most cases, the RME Pre-Selectors 
are fairly broadband, and depending on the 
‘built-in’ selectivity of your receiver, may or 
may not require much attention, other than to 
make initial band selection and placing the 
tuning knob in the general portion of the band 
which you desire to operate. 

Construction hints 

As the schematic. Fig. 1 depicts, the layout 
is fairly simple and normal construction pre¬ 
cautions should be observed. Leads are not 
critical, but as with any component connected 
with rf oscillations and amplification, as well 
as mixing, the tradition of keeping the leads 
short is recommended . . . especially those 
leads from the crystal sockets to the band- 
switch. Current carrying leads should be lead 
along the chassis and the signal carrying wir¬ 
ing should be traced about fa" above chassis. 

Coil LI is a CTC 1 me coil with 180 turns 
removed. Any other coil that will tune to 3.75 
me (the center of the band) will do very well. 

The photo shows a general scheme for com¬ 
ponent layout. The cable uses an octal plug 
which leads to the receiver’s power source 
feeding the filaments, B+ and common ground 
and the rf source from the pre-selector. The 
shaft and crystal-selection switch are left ex¬ 
tremely long in this case, because it allows the 
constructor to place the unit inside the re¬ 
ceiver in an appropriately suited location and 
with either an extension shaft, or as is (depend¬ 
ing on location within the receiver) the shaft 
affords the extension needed to come through 
the front panel of the receiver (after drilling or 
punching the appropriate size hole and placing 
a dial plate behind the knob to indicate the 
band/crystal selected. If it is desired to leave 
the unit outside the receiver, the shaft may 
be hacksawed down to size and would work 
equally as well . . . this arrangement is a 
matter of personal choice. 

Adjustment is simple. Apply power and tune 
coils L2 through L5 in sequence for maximum 
output consistent with reliable starting. A 
diode detector or dip meter may be used for 
this. Then peak LI and you’re in business. 
Nothing more to do, you’re receiving. 

. . . WB2CEE, K1QIM/2 

COO. TABLE 

LI. Tunes to 3.75 me. CTC 1 me coil with ISO turns removed. 
L2. Tunes to 10.5 me. Miller 4407, 15 to 51 /ih. 

L3. Tunes to 17.5 me. Miller 4405, 3 to 7 /ib. 

1.4. Tunes to 24.5 me. Miller 4404, 1.5 to 3.2 fth. 

L5. Tunes to 25 me. Miller 4404. 

All coils have variable iron cores 
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Ken Sessions K6MVH 
4861 Ramona Place 
Ontario, California 
Drawing by K3SUK 


The Key to Peaceful Coexistence 


Between 6 meters and channel 2 


Probably the most important task a 6-meter 
man will encounter is that of convincing irate 
neighbors that channel 2 interference is due 
to inadequacies in his TV set. 

When faced with a TVI problem, the ama¬ 
teur must convey a considerable amount of 
information to his neighbor in a fairly short 
time. For this communication to be effective 
(and understood), the facts must be pre¬ 
sented in an orderly, logical sequence. The 
usual setting for ham-neighbor TVI confer¬ 
ences is not an ideal one for cooperative oral 
exchange. The relationship between the two 
individuals is strained at best. The neighbor 
is bothered by the fact that his program has 
already been disrupted to the point where he 
finds it necessary to make an appeal (or a 
demand) to the ham to knock it off. And the 
amateur knows that within minutes the band 
may be closing and his DX for the evening 
will be over. 

I have noticed a certain clumsiness in my 
own oral explanations to neighbors. I skip 
over important details and neglect thorough 
explanations of the TV receiver’s problems. 
Consequently, disturbed televiewers have de¬ 
parted without satisfaction, only partially un¬ 
derstanding the situation. 

It was such a lack of effective communica¬ 
tion that prompted me to write a letter ex¬ 
plaining my side of the story. The results have 
been so successful that I feel others might 
benefit from adopting the same practice. 

After writing the letter, I distributed copies 
to all my close neighbors. Two days later, four 
high-pass filters were installed in the area, 
eliminating four TVI problems. When others 
in adjacent neighborhoods came to complain, 
I simply gave them a copy of the letter, allow¬ 
ing them to read it on the spot if they desired. 

It’s nice to be an accepted part of the 
neighborhood again. We actually get friendly 
visits from even those ‘hard’ cases now. And 
I don’t get that queasy feeling in my stomach 
anymore when I crank up the kw on 50.5 in 
the evening. 


Here is the letter, for those who might want 
to copy it for their own use: 

To my neighbor: 

The purpose of this letter is to assist me in 
determining the extent of television interfer¬ 
ence occurring in this neighborhood from my 
amateur radio transmitting equipment. With 
your cooperation, all such interference can be 
removed and your television viewing need 
never be disturbed. 

If you are experiencing serious television in¬ 
terference (TVI), you can help me to deter¬ 
mine the best method of eliminating the prob¬ 
lem. 

The radio frequency spectrum has been al¬ 
located to commercial broadcasters, private in¬ 
dustry, special institutions, and amateur op¬ 
erators. Although this spectrum is crowded, 
there is room for all. The Federal Communi¬ 
cations Commission has assigned me an ama¬ 
teur operator license (K6MVH) and a se¬ 
lected range of frequencies in which to 
operate. To obtain my license, I was required 
to pass a very rigid examination to prove my 
technical ability and knowledge of radio the¬ 
ory. I am not authorized to transmit on fre¬ 
quencies assigned to television stations. The 
FCC has taken great pains to assure that I do 
not. 

The fact that I can be heard on a television 
receiver does not indicate that I am transmit¬ 
ting illegally. It is usually an indication that 
a television receiver lacks the selectivity re¬ 
quired to reject signals near the frequency of 
the TV channel. The type of TVI you have 
can help me to determine the cause and to 
help you effect a cure. 

I operate on frequencies between 50 and 51 
megacycles, as directed by the FCC. Chan¬ 
nel 2 covers a 6-megacycle spread from 54 to 
60 megacycles. Thus, interference in your re¬ 
ception of channel 2 is a definite indication of 
an inadequacy—although by no means incur¬ 
able—in the television receiver. 

Channel 2 interference is the most common 
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type of TV! a 50-megacycle amateur experi¬ 
ences. No amount of filtering or regulation at 
the amateur transmitter can reduce this type 
of interference because it is a receiver prob¬ 
lem and the cure can only be effected at the 
TV set. The degree of interference will deter¬ 
mine the prevention measures. 

If the picture is affected seriously, or re¬ 
placed by a series of horizontal bars that vary 
with the sound of the amateur station’s signal, 
the problem is serious enough to warrant in¬ 
stallation of a simple high-pass filter in the 
television antenna line. This will remove all 
channel 2 interference in 95" of the cases. (A 
high-pass filter costs a minimum of 75<? and 
not more than $4.00. The price depends upon 
the degree of filtering required.) High-pass 
filters are easily installed in minutes. While 
the FCC has cautioned me against installing 
filters for neighbors, I will gladly guide you in 
such installation. 

A letter to the FCC will quickly bring you 
assurance that the installation of filters in TV 
sets experiencing channel 2 interference is not 
the responsibility of the amateur but a joint 
responsibility of the set owner and the TV 
manufacturer. (TV manufacturers are now re¬ 


quired to furnish such filters on request for 
sets manufactured after 1961. This is in recog¬ 
nition of the cause of the fault: the lack of 
rejection selectivity in TV receivers.) To in¬ 
stall a filter, the 300-ohm antenna wire must 
be cut between the TV tuner and the TV set s 
antenna terminals. The “antenna terminal’ 
side of the cut wire connects to one side of 
the filter; the “tuner” side connects to the 
other. This finishes the operation. 

I can furnish soldering equipment, wire cut¬ 
ters, screwdrivers, and technical advice. I will 
also recommend the type of filter you need 
and the place where the filters may be ob¬ 
tained. 

Another type of TVI attributable to the 
television receiver’s inadequacies is the pickup 
of an amateur’s audio signal although the pic¬ 
ture may be undisturbed. This type of inter¬ 
ference is not restricted to a particular chan¬ 
nel, and frequently occurs in hi-fi and stereo 
systems, radios, and fm receivers. Generally, 
the cure is very simple—but again, it can only 
be accomplished at the place where the inter¬ 
ference occurs. The principal sources of sig¬ 
nal pickup are the ac line and speaker wires. 
First, make sure your amplifier is well 
grounded to a good earth ground (such as a 
cold water pipe). If this doesn’t do it, the ac 
line must be bypassed to the amplifier chassis. 
This is merely a matter of soldering a .01- 
rnicrofarad capacitor from each of the 110- 
volt wires to the chassis at the ac input to the 
amplifier. 

If the interference is on channel 11 or 13, 
the problem may be attributable to harmonic 
radiation. If this occurs, I can help it at my 
transmitter by installing a low-pass filter in 
my own transmitting antenna line or by taking 
more extreme measures in shielding. This will 
not affect channel 2 interference. 

Whatever the interference or cause, I want 
to cooperate with you. There is no reason why 
you can’t enjoy your evening hours with tele¬ 
vision while I indulge my chosen hobby. Ham 
radio and TV reception are compatible, but 
only through reasonable interference precau¬ 
tions cooperatively administered. My wife is 
probably more critical than any neighbor, and 
she enjoys color TV nightly, watching anv 
channel without interference. I eliminated 
problems at my own set by installation of a 
75<J filter. 

My name is Ken Sessions. I operate a 6- 
meter amateur radio station at 4861 Ramona 
Place. Please feel free to stop by at any time 
for any reason. We can just get acquainted, 
discuss TVI, or talk about the world crisis. 
The coffee pot is always on. 

. . . K6MVH 
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Breadboard of the if am¬ 
plifier in Fig. 2. 


James Ashe W2DXH 
R.D. 1 

Freeville, N.Y. 



Breadboarding 


Do you breadboard everything you build? 
Maybe I should have asked, do you bread¬ 
board anything you build? I suppose bread¬ 
boarding each circuit would be too much, but 
it seems to me that in general most ama¬ 
teur electronics builders do not do as much 
breadboarding as they should. 

I think I ought to mention for the beginners 
that the term ‘'breadboard” stems from the 
days when real, actual breadboards, obtained 
sometimes from the kitchen, were used for 
building circuits. In a way that seems like a 
long time ago, but as recently as the late 
thirties people were still writing up projects 
built on breadboards. In fact, I remember 
seeing such projects in the now defunct elec¬ 
tronics sections of Popular Mechanics and 
Popular Science after WW2! 

But enough of that. Why do you bread¬ 
board? What is breadboarding, if circuits are 
no longer built on pieces of wood? And how 
about stray capacitances, and having the cir¬ 
cuits right out in the open? What about shock 
hazards? These are some of the questions you 
might ask about breadboarding. 

I might begin answering them by giving 
an example. Fig. 1 is a schematic of a crystal- 
coupled if circuit, copied out of an amateur 
publication. This isn’t the entire if section. It 


is a single basic circuit unit. 

Now let’s look at this in a hardheaded, 
skeptical sort of way, like the farmer who saw 
a purple cow. The first thing to do is to de¬ 
cide on a plausible explanation of how it 
works. I’ll skip over that point since it will do 
you good to work it out for yourself and I’m 
aiming for a different target anyway. The 
next thing to do is to decide on reasonable 
values of voltage and current. This is a very 
good exercise because these operating values 
are rarely given, and are useful in dealing 
with a circuit that doesn’t work. Besides, it 
helps clear up some residual doubts about 
how the circuit works. Now when we look at 
this schematic we see some interesting things. 

Namely, if the supply voltage is 150 volts 
and the rated class A (from tube handbook) 
circuit is going down through the tube, then 
the drop across the load resistor puts the 
anode voltage at minus 700 volts. We must 
conclude that the tube is carrying far less 
than its rated current. Is the resistor ten 
times too big? This could happen as a result 
of a misplaced decimal point. If it were 4700 
instead of 47,000 ohms, at ten ma, there 
might be about 50 volts across the resistor and 
100 volts across the tube. This certainly 
seems better. 
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Secondly, how about those 2200 ohm re¬ 
sistors at cathode and anode of the phase 
splitter? This triode has the same ratings as 
the other one. Again, 10 ma thru 2200 ohms 
gives 22 volts. This drop in each resistor leaves 
100 volts for the tube. But wait! How about 
the grid voltage? If the grid is at ground and 
the cathode at plus 22 volts, this particular 
tube is cut off, carrying no current at all. 
Obviously this triode, also, is carrying a cur¬ 
rent far different from the handbook listing, 
unless we can find another possible error. 
What might it be? Well, anode and cathode 
resistors have to be equal, and they can’t be 
too large, and the grid-cathode voltage has to 
suit the anode voltage and current. There’s 
only one way to do it. We have to bring the 
grid voltage above ground. 

If the 10 ma is flowing, and the cathode is 
at plus 22 volts, the grid has to be at a little 
lower voltage than that. About one volt should 
do it. Current to a positive grid? No, not when 
the grid is negative with respect to the cath¬ 
ode. We want the grid to be at about 20 or 
21 volts—the cathode will follow it by the 
required amount positive because of the fairly 
large cathode resistor. If we add a resistor— 
it might have been left out of the drawing- 
just large enough to pass enough current 
through the grid-to-ground resistor to bring 
the grid to the required voltage, it should 
work. 

That would account for it—one incorrect 
parts value, and a copying error. We might 
want to change a 47k to a 4.7k resistor and 
add a 560k resistor. 

Now before we go off and celebrate, there 
is another possibility to consider. Somebody 
built this circuit and if worked. But we have 
just decided it can’t work, or at least that it 
can’t work very well. How are we going to 
resolve this? But a good idea to have an an¬ 
swer before going to the time and expense of 
building the finished product, wouldn’t it? 

This is where the breadboard comes in. The 
old practice of building things on bread¬ 
boards was gradually transmitted to the proc¬ 
ess of trying things out on breadboards. But 
what with the natural shapes of components, 



Fig. 1. Original schematic of a crystal-coupled if 
amplifier. This circuit has a number of problems 
as discussed in the text. 


the convenience of working on a metal sheet, 
and the fact that chassis seemed to be more 
available than breadboards, the metal type 
breadboard came into use. It is still called 
breadboarding, but I have seen and adopted 
the term “universal chassis.” 

So let's suppose you have a universal 
chassis handy (I’ll come back to this later, 
meanwhile see the photograph). You have a 
heater voltage transformer and a power supply 
providing a few reasonable voltages such as 
75, 90, 108, 150, and 258, stabilized by volt¬ 
age regulator tubes, also some instruments 
and a clear place to work. 

So. Those voltage regulator tubes I men¬ 
tioned. If you use a series dropping resistor, 
or a tapped resistor, to get the correct voltage, 
every' time the current changes the voltage 
will change too. Also, while these regulator 
tubes are not very accurate, they may be bet¬ 
ter than your meter. And the current the sim¬ 
ple breadboard circuits use will rarely exceed 
the capabilities of a single tube to regulate— 
20 ma or so. 

Now we can start breadboarding the circuit. 
Look at the universal chassis again. This is 
the circuit I am writing about, after bread¬ 
boarding. There are a lot of parts aren’t there? 
This is what the permanent ones do: The 
posts at the corners enable you to set the 
chassis with any surface down and expect it 
to stay that way while you work on it. Supply 
voltages are brought in through the tip jacks 
in the chassis, left hand end. Signal voltages 
go in where required, sometimes through a 
jack in the front of the chassis, often to a 
wire projecting out of the circuit, or through 
a jack in one of the posts. There are some 
clearly identifiable ground jacks for circuit 
and particularly and most emphatically for 
safety reasons. When making connections the 
ground is made first; when removing wires 
the ground goes, definitely, last. 

The holes across the front of the chassis are 
for controls. Additional holes are drilled if and 
where needed. Transformers are mounted by 
one end or corner, and we try to get along 
without meters and such in the chassis. In nor¬ 
mal usage the tubes or transistors project 
downwards, out of the way of the work. 



Fig. 2. Revised schematic of the if amplifier. 
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We work mostly on the upper, flat surface. 
You can see the tube sockets projecting up¬ 
wards, some miscellaneous wiring, and two 
sets of three wires each across the chassis. 
These wires are the supply lines, permanently 
connected to labeled jacks at the end of the 
chassis. I labeled the jacks plus-plus, plus, 
chassis, minus, heater, and heater. The plus- 
plus and plus lines go across the side of the 
chassis away from you, with the center one 
being well connected to the chassis. One of 
the three on the side toward you is also con¬ 
nected to the chassis, the other two being a 
minus and a no-connection. Two lug strips 
mounted inside the chassis carry the heater 
voltage, and I run wires for this as needed. 
When stripping the chassis, I leave the heater 
wiring in because it rarely needs to be 
changed. 

Now we have things pretty well explained 
and are ready to start. Having collected the 
parts we start putting them in. There are two 
extremes here which you would like to get 
fairly in between. You aren’t trying to build 
an electronic masterpiece, but on the other 
hand if things don’t go well you might be 
working on it for quite a while. I try to put 
parts in neatly with enough room around 
each one for another and without putting too 
many into networks floating in the sky (ha!). 
But I don’t let this interfere with getting the 
circuit finished so I can answer my questions. 

So now the thing is put together. I connect 
it to the power supply—ground lead first! And 
I turn on the heater voltage only. One min¬ 
ute later I turn on the high voltage and if I 
have any idea that a particular component 
might be expected to sizzle, I’m watching it. 
(smoke test) Usually everything goes well 
and we are ready to make measurements. 

This brings us to a Major Problem. That is, 
how can you get the most from your time? 
Which measurement will supply the best an¬ 
swers? If the measurement doesn’t tell you 
anything, you are wasting your time. And the 
only way to avoid this is to have some idea 
a) what you should find and b) why you 
might not find it. 

With this in mind we approach the bread¬ 
board—which has passed its smoke test—with 
a good voltmeter. Measurements verify our 
conclusions about the tube currents being 
small. But what is the circuit gain? It seems 
to be about unity! At this point we need to 
stop and think very clearly because rf meas¬ 
urements tend to be hard to make with sim¬ 
ple gear. Now the bigger the signal we put in, 
the bigger the output will be, and both will 
be easier to measure than very small signals. 


But if we put in too large a signal, we will 
upset the tube biasing, spoiling our results. 

Back to the tube manual. The 6BK7 entry 
doesn’t show any plate characteristics but it 
does say 18 ma per section thru 56 ohms 
cathode resistor, which will yield a grid to 
cathode bias of slightly over 1 volt. That means 
the absolute maximum rf signal on the grid 
ought not to exceed 2 volts peak to peak. At 
best we would like to have a signal a tenth 
of this amplitude, peak to peak. Let’s settle 
for about half. The frequency of the signal is 
determined by the crystal we are using—let’s 
say we have a 6.9 me crystal in the socket. 

You must make these measurements with 
something that won’t disturb the circuit too 
much, and a proper rf probe attached to a 
vacuum tube voltmeter is one way to do it. 
Another good tool is a Tektronix scope and 
probe—then you can compare input and out¬ 
put to check for non-linearity. Or go to a lower 
frequency and use a Ileathkit oscilloscope. 
The important thing is to have an instrument 
-something that will at least suggest to you 
what’s happening in the circuit. 

Well. Now the circuit is assembled—I won’t 
say built because we want to have it around 
the least possible amount of time. It has 
passed its smoke test, a gain check shows that 
something is getting through. We start to 
measure voltages. The grid of the first triode 
is negative! The cathode voltage indicates a 
current of 2.2 ma is flowing, and the anode 
voltage is about 36 volts. Now why is the 
grid negative. . . . Having reasoned that out, 
we see about the gain. With a transconduct¬ 
ance of 9300 micromhos we would expect a 
fairly high gain—we get a result something 
like 4! Seems we could use more current. So 
in goes a smaller anode resistor and we see 
the gain increase, but as we continue in this 
line we find that the gain does not get up to 
the figures we might think possible. Well, we 
won’t worry about that—come back to it later. 

After disconnecting the signal source we 
go on to see what the second stage bias volt¬ 
ages are. Well, here’s the cathode at 3.4 volts 
and the anode at 139 volts. That is 135 out of 
150 volts across the tube. Seems like there 
should be more across the resistors. Also the 
grid voltage is going to tend to overshoot the 
cathode voltage if the signal is large enough. 
That’s another thing to keep in mind. 

Taking a signal voltage measurement at the 
grid of the second triode, we reduce the gen¬ 
erator voltage until we have the same voltage 
out that we formerly had in—a volt or less, 
depending on our instruments. This is to avoid 
overloading the second stage. 


26 


7) MAGAZINE 



Reconnecting the signal generator we make 
a gain measurement. The gain, expected to 
be near unity, turns out much poorer than 
that. Since the tube current is small, it seems 
that a good move is to increase it. Adding a 
560k resistor from plus 150 to the grid brings 
up the current—now the output signal is better. 

Why didn’t we start at the second stage 
and work backwards? In an audio amplifier 
this would be a good idea, since we could use 
the finished part to operate a loudspeaker, 
and we could listen to the results. But this 
circuit is an rf circuit containing a quite ac¬ 
tive tube and a crystal whose properties near 
resonance are very, very abrupt. This way we 
can put the signal into the relatively tame 
first stage and if there is any reaction from 
the second stage back to the first( there is), 
the circuit will be seeing this in the way most 
similar to normal operation when finished. 

A measurement now shows that there is a 
much larger signal at the second stage anode 
than at the cathode. How can this be? The 
same current is passing through both 2200 
ohm resistors, there simply has to be the same 
signal voltage at both points. But these meas¬ 
urements show otherwise. . . . Ha! This is a 
reactive circuit. We have different reactances 
at anode and cathode though the resistances 
are the same. The reactance is probably ca¬ 
pacitive, and there is more of it at the cathode 
than at the anode—we should probably add a 
trimmer, anode to ground. We’ll come back to 
that—we go on to the output and think about 
the 100 pf capacitor which is taking the place 
of the next triode’s input characteristics. 
What’s the reactance of that capacitor at 6.9 
me? About 200 ohms. Then why use a great 
big grid resistor of 100k? The phase splitter 
should be able to drive a heavy load. Let’s 
put in a smaller one and see what happens. 
47k . . . 15k . . . 8.2k . . . 2.2k . . . how long 
can this go on? Finally we stop at 470 but 
this obvmt'slv is nof 'he end ef the line. The 
output is down a little, just enough to detect 
the change. Having gotten some results in 
this line, we put it off till later. 

The sharp tuning is beginning to be a pain 
. . . well, let’s solder in the anode to ground 
capacitor and see what happens to the gain. 
Whv, it appears that the gain increases as the 
anode capacitance is increased! The more 
capacitance from anode to ground, the higher 
the gain! An the anode and cathode signal 
voltages are nearly aqual. Now that’s an in¬ 
teresting result, and a useful one too. The 
schematic now looks like Fig. 2. 

At this point the apparent circuit gain has 
increased from about one to around five, the 


tuning seems to be sharper, and we feel like 
stopping. I did some things that aren’t listed 
here, mostly checks to get the clearer idea of 
what was happening. The greatest problem is 
the signal generator which tunes too fast. 
Let’s see, if I had another universal chassis, I 
could put together a simple circuit with a 
cathode follower into a gain control, with 
good bandspread, about a mil of plate current 
. . . let’s see now. . . . And I leave the subject 
at this point. It isn’t finished. That bandspread 
signal generator will be needed, and we ought 
to look into the actual characteristics of that 
diode pump probe at these frequencies (mine 
is off to half at 200 mv PP input, reads 0.8 
times input at 4 volts PP, etc.) and we should 
read up on some vacuum tube and rf meas¬ 
urements theory before trying again. 

So that’s an example of the application of 
the universal chassis to breadboarding a sin¬ 
gle circuit. Can you see how much better this 
is than wrestling with a semifinished product? 
A good hard look at any circuit can pay big 
dividends. But human nature and other prob¬ 
lems being what they are, the hard look is 
likelv to be deferred if you can’t do it fairly 
easily and efficiently—hence the universal 
chassis and its associated power supplies. 

That seems to introduce the idea quite 
thoroughly. I think that only one or two points 
remain. The first is circuit capacitances, to 
chassis, and to other wiring. Now how large 
are those capacitances, really? Are they very 
large compared to the other capacitances you 
put in yourself? In general, they are not. And 
in cases where thev are vou can try to mini¬ 
mize them, or at least allow for their effect. 

The other point is safety. Those high volt¬ 
ages, out in the open. Anybody who works 
with high voltages is going to get bitten. But 
the frequency with which this happens can 
be made verv close to zero. The first thing 
you do about this is decide on a sequence for 
turning things on and off—high voltages last 
and first, respectively. Then you learn to fol¬ 
low this sequence, invariably—or at least al¬ 
most invariablv. Then you keep in mind 
that though you remember turning the thing 
off iust now, vou are going to act as if it were 
still hot. And finally, vou try not to have such 
a cluttered and crowded bench that you lose 
control of what vou are doing. I think that to 
the extent that these precautions are fudged 
—and thev will be fudged—accidents are mort 
likelv. But vou will learn very quicklv, prob¬ 
ably have already, that the greater the volt¬ 
age the more religiously you will follow the 
safety procedures you have decided upon. 

. . . W2DXH 
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Donald Nelson WB2EGZ 
9 Green Ridge Road 
Ashland, N.J. 


Noise Considerations 

in a Preamplifier 


Many pages of text have been devoted to 
the classic subject of noise, but few hams in¬ 
volve themselves with this information. Un¬ 
fortunately, most noise concepts are explained 
at an engineering level that is difficult for the 
amateur to comprehend. Noise in an amplifier 
is the primary criterion of merit at frequencies 
above 100 me. The basics covered by this 
article should be known by all VHF-UIIF en¬ 
thusiasts and will be useful to every ham. 


Tube Noise 

The predominant sources of noise in tubes 
are described briefly as follows: 1 
Shot Noise is caused by random emission of 
electrons. It is found throughout the useful 
range of operation and is somewhat greater 
at high current levels. 

Induced grid noise is due to fluctuations m 
the space charge which induce voltage in the 
grid circuit. This is a predominant source of 
noise above 30 megacycles. 



Fig. 1. Typical noise figure vs. frequency for UHF 
tubes and transistors. Note that curves are intended 
to show shape and only represent typical transistors 
and tubes. Modern transistors may have very low 
noise figures and much higher corner frequencies 
so that they are superior to tubes for all practical 
purposes. 


Partition noise is caused by the division of 
current to several positive electrodes. It is 
this noise which makes tetrodes and pentodes 
more noisy than triodes. 

Gas noise occurs when gas particles in the 
tube become ionized. Gas noise is not usually 
a problem above 10 Me. 

Flicker noise is another low frequency effect 
caused by variations in cathode emission. 

The total noise output of a tube increases pro¬ 
portionally to the square root of temperature 
(°K), the tube resistance, and band width. 
Mathematically, this is expressed as 
Enoise = y-lk T R Af 
where Enoise is noise voltage output 

K is Boltzmann’s Constant = 1.372 x 
10 23 joule/ 0 K 

T is the absolute temperature (°K) 

R is resistance (ohms) 

Af is the bandwidth 

Usually a triode amplifier will have lower 
noise if it has a high transconductance (Gm). 
(From the formula, Gm may be considered 


as =-.) Because several other factors, such as 
R 


construction, enter into the picture, this gen¬ 
erality is not used to show the merit of a tube 
in the VHF-UHF frequency band. A new- 
term, noise figure, is introduced to cover the 
situation in a more practical manner. 


NF, 


Sj/Nj 

S,/N 0 


In this formula, it is seen that Noise Figure 
(NF) is a ratio of the inptit signal-lo-noisc 
ratio (Sj/N|) and the output signal-to-noise 
ratio (S„/N„). Pretty confusing? Not really, 
if one considers that a high signal-to-noise 
ratio is what is most wanted. In an ideal am¬ 
plifier with no noise, the input signal and 
noise would be amplified the same amount, 
and the signal-to-noise ratios would be the 
same. (S;/N, = S,/N„). 

The noise figure would be 1 (0 db not 1 
db). Because the amplifier is not noiseless, 


I. Ryder, J. II,, Electronic Fundamentals and Applications, 
Prentice-Hall Inc., Englewood Cliffs, X.J., 1959, IT 211- 
213 
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the output signal-to-noise ratio is always lower 
than that of the input. Noise figures of ampli¬ 
fiers are therefore always greater than 1. It is 
convenient to speak of noise figures in terms 
of decibels (db) because of certain mathemat¬ 
ical relationships. The noise figure in decibels 
is a power relationship equalling 10 log,,, NF. 
A perfect noise figure of 1 is equal to 0 db. 
Let us now consider adding a preamplifier to 
a receiving system. Using the information 
from the last paragraph, we know that the 
noise will be greater, but the factor of gain 
also enters the relationship. 

NF overall = xNF, + — 1 - - 1 - ■ 

NF, = Noise figure of the original system 
in db. 

NF;. = Noise figure of the preamplifier in 
db. 

Go = Power gain of the preamplifier in 
db. 

If NF, = 11 db 
NF.. = 5 db 
G, = 10 db 

NF overall = 5 + V" 1 = 6 db 

The preamplifier has thus improved the 
system noise figure by 5 db. It can be seen 
that the preamplifier will generally' improve 
the system if its noise figure is lower than that 
of the system and the preamplifier has reason¬ 
able gain. 

Semiconductor noise 

Transistors and semiconductor diodes have 
noise generated in the junction (S). Random 
electrons, whether excited by temperature or 
the flow current, are the sources of this noise. 
Semiconductor noise depends greatly on the 
type of junction and the various geometries 
(shapes) of junction. 

Excess noise is the term used for the low fre¬ 
quency noise in semiconductors which is in¬ 
versely' proportional to frequency. The graphs 
showing transistor noise do not include excess 
noise because low frequencies are not con¬ 
sidered. 

Shot noise in transistors is approximately the 
same as that for tubes. 

Thermal noise is generated by temperature 
changes and relates directly to the resistance 
of the element. The same mathematical rela¬ 
tionships hold for semiconductors as for tubes. 

Tubes vs. transistors 

If curves are available for noise figure and 
power gain of various tubes and transistors, 
the amateur would be wise to compare before 



Fig. 2. Typical power gain vs. frequency for UHF 
tubes and transistors. The same considerations ap¬ 
plying to the tubes and transistors in Fig. 1 apply 
here. 

selecting a specific device. Noise figure curves 
have been sketched in Fig. 1 for a comparison 
of shape. Note that the transistor has a mini¬ 
mum noise plateau which extends from below 
VHF to the transistor’s upper frequency limit. 
This plateau is in the 2 db to 5 db NF region. 
From the upper limit of the plateau, the noise 
figure increases rapidly to a maximum slope 
of 6 db/octave. (An octave is the range in 
which the frequency doubles.) 

Tube noise figure is seen to have a some¬ 
what different curve which may cross that of 
transistor noise figure. Assuming the curves 
shown were accurate for a particular tube and 
transistor, it may be seen that this transistor 
takes preference on the 432 me band while 
the tube would be better on 220 me and 1296. 

Tbe gain curve of a transistor (Fig. 2) is 
the inverse of the noise figure curve, dropping 
sharply from the maximum gain level to zero. 
Tube power gain declines more gradually 
which makes the tube useful at frequencies 
where the transistor is not. A distinct advan¬ 
tage of tubes which is not obvious from these 
curves or calculations is their comparative 
ruggedness and resistance to transients. 

The question of whether or not to add a 
preamplifier is best answered by determining 
just how much performance is gained for the 
expenditure of time and money. The author 
feels that nothing is accomplished if the noise 
figure is compromised. A few simple calcula¬ 
tions can tell you if the preamplifier project 
is worthwhile. Assuming the calculations rec¬ 
ommend the project, it should be emphasized 
that optimum noise figures are achieved only 
with careful construction. Good Luck! 

. . . WB2EGZ 
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Ben Raju VU2NR 
B-22 Nanak Pur 
New Delhi, India 


A Transistor Receiver — VU Style 


We, in India, have no manufactured ama¬ 
teur equipment in the market of the quality 
required for SSB operation. Our Government 
does not allow import of non-productive ma¬ 
chinery, which covers most of our ham gear. 
Besides most of us do not have necessary 
finances to buy it off the market either. 

Yet our ambitions are high. We want to 
keep up with guys in the other parts of the 
world. The only way to do it, is the hard way. 
We home-brew our equipment. Since econ¬ 
omy and performance are the basic considera¬ 
tions, our designs eliminate sophisticated 
gadgets; we do not bother about good ap¬ 
pearance either. 

I started thinking about building a receiver 
when I got a packet of transistors from 
DL3IR. I was a novice in transistors, as I 
had hardly seen one before. Being in proud 
possession of these tiny gadgets I sought sim¬ 
ple literature on transistors and their applica¬ 
tions. Soon 1 acquired enough information to 
kick off. 

A review of my ham gear collection re¬ 
vealed a lot of possibilities in the use of com¬ 
ponents of command receiver BC 455. I 
stripped one of all the components except the 
ganged condenser, antenna trimmer, rf coil 
pack assembly. Relocating the if transformers, 
octal bases, and terminal strips, I kept on 
tinkering till I built for myself a 12 transistor, 
plug in coil, ham-band receiver, which is de¬ 
scribed below. 

Circuit description 

First is a grounded base rf amplifier using 
a AFI14(T,). The grounded base application 
is expected to provide greater stability and a 
better noise figure, similar to the grounded 


grid electron tube application. The original 
coil pack assembly and the plug-in system is 
adopted for use in this receiver but the coils 
are rewound and connections suitably altered. 
The receiver is protected against damage due 
to reception of strong signals by a reverse 
biased diode OA72 across the antenna coil. 
The output is coupled to the base of the mixer 
stage transistor AF114(T 2 ). The heterodyne 
oscillations are fed to the emitter of the same. 
The components of this stage are particularly 
chosen for best mixing efficiency. The mixer 
collector is connected to the if transformer 
where a low impedance tap is provided on the 
coil to match the crystal filter that follows it. 

The oscillator is a colpitts type with a 
grounded base transistor AF114(T 3 ). The ca¬ 
pacitive tap is provided by 50 pf and 170 pf 
condensers for connection to the emitter of 
T 3 . Since the band required to be covered is 
only 350 ke in the 14 me band, no difficulty 
is experienced in tracking. 

The stability of the oscillator is excellent, 
but the frequency is very sensitive to supply 
voltage variations. A 1.5 volt change in the 
supply voltage varies the oscillator frequency 
by 10 Kc. This might be a very good feature 
for use in FM, but presents a great problem 
m SSB work. I could not lay my hands on a 
stable supply source hence I decided to run 
the oscillator exclusively from a string of five 
1.5 v torch light cells. Since the drain on the 
supply is only 1.2 ma, the cells may last their 
shelf life. I run the receiver off a supply which 
by no means is stable. 

The selection of the intermediate frequency 
of my receiver was determined by the fre¬ 
quency of the FT 243 type crystals available 
to me. The intermediate frequency in this case 
is 7540 kc. Since the if is high, there is hardly 
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any chance of image frequency appearing in 
the if section. 

The filter is similar to that described by 
W3HEA (in QST Oct. 1960). X* and X 2 are 
toroid coils, the formers of which have an 
interesting origin. Commercial transistorized 
portable receivers come with miniature if 
transformers of the size Ji inch cube. They 
have ferrite cups which surround the coils. 
Such cups are salvaged from these trans¬ 
formers. When the base of the cup is carefully 
sawn off it leaves a ring with a flat wall about 
A inch diameter. It takes about 25 turns of 
36SWG bifilar winding to resonate around 5.5 
me with a parallel condenser of 15 pf. In ac¬ 
tual circuit these toroid coils are shunted by 
trimmers 3-15 pf and tuned to maximum and 
the best if response. The first full section filter 
is independently terminated by 600 ohm re¬ 
sistance and coupled to the following half sec¬ 
tion by a 400 ohm resistance. I found that the 
independent termination of the first section is 
necessary to get a flat if response. 

The second section is also terminated by 
600 ohm resistance and coupled to the base 
of the 1st if stage. There are a couple of 
spurious response points in the filter. Since 
they are around 25 and 50 kc away on the 
high frequency side, they were allowed to pass 
on to audio section where they are filtered 
out. 

The if strip consists of a 3 stage amplifier 
using AF114(T 4 T 5 T 0 ) in grounded emitter 
configuration. The coils are wound on the 
original if forms of BC 455. The coils are 
grounded in the middle and opposite ends 
brought to the terminals. This was done, an¬ 
ticipating the requirement of neutralisation. 
In fact the stages proved to be so stable neu- 
traling was not called for. Each coil is coupled 
to the next stage base by a 3 turn tap located 
adjacent to the ground point. The final if 
transformer has an eight turn link which 
feeds into the emitter of a product detector 
which is housed in the can itself. 

The normal practice is to use a diode de¬ 
tector in the transistor receivers, and I did 
the same. But this was unsatisfactory as it 
caused distortion on strong signals. After a lot 
of worry and tinkering, 1 hit upon the idea of 
using a transistor OC170(T r ) without DC po¬ 
tentials as a product detector. It worked sur¬ 
prisingly well. The signal is given to the emit¬ 
ter. The bfo voltage is given to the base. The 
rf in the collector filtered out and terminated 
on af volume control. A condenser of high 
value of .02 pf was used across the potmeter 
to eliminate high frequency audio signals in 
the af strip that crept in due to the spurious 
response of the crystal filter. 
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Coil Table 


Coil 

Form 

Turns 

Gauge of 

Tap point 

Purpose 


dia 

No 

wire 



L 

Original 

forms in ibe coil 

10 

22 

1 

Antenna and emitter of T, 

u 

[lack of 

10 

22 

8 

Collector oi Tt 


BC455 



i 

Base of Ta 

L 


to 

22 

S 

Collector of T., 





1 

Link to emitter of T* 

i T 

4* x '3 

(Iriginal 

42 

36 

IS 

For ground 

and L 6 

if cans of 

BC455 



IS 

For coupling lo next stage. 

L ; 

—do— 

42 

36 

is 

For ground 





8 

turn link to emitter of T. 

L 

bfo can 

35 

38 

3 

Link to base of T„ 


of BC 455 

TR, & TR a Input and output transformers for 0028 

'•ole: Terminal blocks, coil assemble and several components come out of BC455. 


The hfo is crystal controlled. The frequency 
can be moved slightly by varying the capaci¬ 
tance across the crystal. The coil, the transis¬ 
tor TJOC170) and the crystal are all housed 
inside the original bfo can of the BC455. The 
crystal holder pins are shortened to allow 
tight packing in the can. The output is taken 
through a three turn link to the base of T ? , 
the product detector. 

The af section consists of a stage of audio 
amplification, the driver and a class B push/ 
pull output. Slight negative feed back is used 
in the early audio stages. The output stage 
can deliver an output of 500 mw on a signal 
of 10 gv. The output stage is protected by 
deriving its base bias through a low resistance 
network across supply voltage. Two thermis¬ 
tors type B2B are provided for stabilisation 
during hot weather. The output transistors T n 
and T,u (TF 66) are housed in a heat sink 
and clamped to the side of the receiver chassis. 
This stage idles at 2 ma and goes up to 150- 
200 ma on signal peaks. 

Avc is not provided as it was not consid¬ 
ered an essential requirement of a ham re¬ 


ceiver. Provision is made for band hopping by 
changing the coil packs. At the moment a coil 
pack for 20 meter band is made as there is no 
activity on other bands around this part of 
the world. 

The receiver is put into operation on the 
20 meter band and minor adjustments, as 
found desirable, are made. Later it is given a 
check to satisfy a ham in any part of the 
world. The sensitivity is .7 microvolts for a 
signal to noise ratio 10 db and gives 50 mw 
output for 2.5 microvolts of signal input ap¬ 
proximately. This level is good enough for a 
comfortable copy. The selectivity check indi¬ 
cates a 2.1 kc filter response. The response is 
Hat except for a 2 db pop up adjacent to 
sheer drop on the high frequency side and, 
with bfo adjusted to 400 cps at 6 db point on 
filter characteristic, the fidelity is good for 
SSB operation. The stability can be considered 
excellent as SSB copy is not lost by knocking 
the receiver on the table. The appearance, 
however, is poor, but the owner lias no reason 
to grumble about it. 

. . . VU2NR 
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HAM RTTY 

RTTY is growing very fast. Even the ARRL has 
accepted it and is now broadcasting bulletins 
in teletype. This book is the most complete one 
on the subject. It’s written for the beginner as 
well as the expert and contains pictures and 
descriptions of all the popular machines, where 
to get them, how much, etc. $2.00 

Peterborough, N, H. 03458 
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The 

Astro 

Ten 



Allan Schechner W3YZC 
Ellis Hersh W3IXL 
2466 77th Avenue 
Philadelphia, Pa. 


Here’s u ten meter mobile transceiver that 
is small, efficient, inexpensive and rather easy 
to build. Spare evenings over a three week 
period were all it took to get it going. Its one 
watt power level has been sufficient to enable 
the authors to hold QSO’s around the Phila¬ 
delphia area. The design approach was to 
make the rig as simple as possible so that the 
average ham could get involved with RF 
transistor circuitry. Let’s face it—equipment is 
all going transistorized and not everything 
you might want will he available commer¬ 
cially. There's always that certain type of rig 
you wish you had hut nobody’s selling, so 
hack to the workbench. 

Theory of operation 

The transmitter portion (sec Fig. 1) con¬ 
sists of crystal controlled oscillator (a 
2N697) driving an amplifier QyQ :; . Either 
third overtone crystals on ten meters or fun¬ 
damental crystals from 9500 ke to 9900 kc 
may he used in the oscillator. The final ampli¬ 
fier approximately matches 50 ohms, so no 
additional matching network was included. 
Inexpensive transistors were used in the final 
and no heat sinks are needed. 


The modulator Q- is a straightforward class 
A “Heising” type using a filament transformer 
as a modulation transformer. Stage Q, serves 
as a microphone preamp. Emitter negative 
feedback was included both to improve bias 
stability and linearity and to prevent acciden¬ 
tal burnout of the modulator. 

Reception is accomplished by the tried and 
true method of using a commercial frequency 
converter with its output on the broadcast 
band, which then goes to the existing car ra¬ 
dio. Power switching for the converter and 
transmitter circuits is all solid state, a feature 
found in only the most modern equipment and 
providing simplicity and reliability at low cost. 

Construction 

The transmitter is built on a printed circuit 
board for ease of cutting and drilling and to 
be able to make soldered ground connections. 
The preamp is also built on a printed circuit 
type board but the modulator transistor is 
mounted on the case for good heat dissipa¬ 
tion, Laminated copper printed circuit boards 
are commonly available from large electronic 
parts dealers. 

The completed circuit boards, modulation 
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Schematic of the Astro Ten. Q1 is a 2N697. Refer to text for details on construction and circuits. 


transformer, antenna relay and converter are 
mounted by means of standoffs and home¬ 
made brackets in a 3x5x7 aluminum Minibox. 
Layout and parts placement may be judged 
from the photographs. The only critical wiring 
is on the transmitter board and the guideline 
here is to keep the leads short. The board is 
mounted so that is close to the crystal 
socket, which is mounted on the front panel. 
The oscillator is coupled to the final by a link 
which feeds through a hole in the copper 
shield, which is soldered to the printed board. 
Use solid insulated hookup wire, about #22 
for this link. 

A word about the modulator transistor: the 
case is isolated from chassis ground by the 
mica washer and bushing supplied with the 
transistor. De-burr the mounting hole and 
base and emitter lead holes. Make sure there 


is clearance for these leads. Check continu¬ 
ity from the transistor case to chassis before 
wiring the modulator to be sure there isn’t a 
short circuit. , 

The remaining parts were drawn from the 
junkbox. These include the antenna relay, 
Motorola antenna connectors, fuse holder, 
rotary ceramic function selector switch, con¬ 
verter in-out switch and pilot light. Hole 
sizes and spaeings shown are for the author’s 
components and should be revised by the 
builder if substitutions are made. These are 
non-critical items and will not affect perform¬ 
ance of this rig. Wiring between circuit boards 
and controls was done with solid insulated 
hookup wire except for some RF lines. These 
are shielded, stranded hookup wire, shields 
grounded at each end. Subminiature coax 
will also do. 



Top view of the Astro 
Ten. In the lower center 
is the commercially 
made converter with the 
modulator (hard to see) 
just above it to the left 
and the transmitter at 
the upper right. 
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• Great Circle Bearings • “0” ami "Z" Signals 

• Great Circle Charts * War Ml Thee Chart 
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United States Listings... $5.00 
DX Listings.3.25 
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radio amateurs reference library 

OF MAPS -ORDER YOUR SET TODAY! 



WORLO PREFIX MAP—Full color, 42 X 

29", Shows prefixes on each country . . . 
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Bottom view of the tronsmitter section of the Astro 
Ten. 


Tuneup 

With Qj, Q.j and Q- t removed, and a milli- 
ammeter in series with the collector of Q~ (see 
schematic) apply power and press the transmit 
button. Q- should draw between 200 ma and 
350 ma. If it is far outside this range check 
(,), and Q-, Now interru Pt power (go back 
to receive), replace Q,. Q._> and Q :t . apply the 
milliameter as shown to monitor final collector 
current and reapply power. Tune the oscilla¬ 
tor for maximum final current. The final will 
not draw current if the oscillator is not work¬ 
ing. A receiver serves as a good monitor to 
cheek the oscillator. Final current, when the 
final tank is dipped, and a dummy antenna 
(50 ohm one watt carbon resistor) is con¬ 
nected should he about 100 ma. Do not let 
the final current exceed 150 ma for any length 
of time, or the transistor’s dissipation will be 
exceeded. 

Now check operation of the rig across the 
band by substituting different crystals (ob¬ 
tained from surplus stores). The oscillator 
tank might have to be returned to cover the 
full range properly. Once tuned up, the milli¬ 
ameter may he removed and the rig will con¬ 
tinue to run reliably without any retiming. 
The authors monitor output from time to 
time with a field strength meter (73. April 
’62, p.9) but have noted no changes. The 
transmitter board, by the way, is obviously 
larger than needed. When higher power RF 
transistors become much cheaper, a higher 
powered final will fill up the empty space. 
The modulator, by design, has sufficient re¬ 
serve power to handle a more powerful final. 

Instructions come with the converter, so 
nothing more need be added. If trouble is 
experienced here, recheck your wiring. Then 
there’s nothing to do but put it in the ear 
and enjoy it. ... W3YZC, W3IXL 
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Don Wiggins W4EHU 
7110 Cane Hills Circle 
Orlando, Florida 


Improving RTTY Reception 


It’s a big thrill to watch your printer pound¬ 
ing out perfect copy from a distant RTTY 
station—but it is far from thrilling when bursts 
of interference suddenly cause the copy to 
look like a cartoonist’s idea of profanity! But 
don’t give up. . . . There are several things 
we can do to improve this situation. 

Most RTTY receiving converters convert 
the incoming FSK to audio tones. These audio 
tones are then passed through a limiter and 
then to tuned filters with associated tone de¬ 
tectors. This method of FSK detection is fun¬ 
damentally the same as FM and exhibits 
much the same characteristics as FM. When¬ 
ever the signal we are trying to copy is 
stronger than interfering signals, the “capture 
effect" occurs. The desired signal passes 
through the limiter and the interference is 
attenuated. So—to obtain a big reduction in 
the effects of interference on our RTTY copy, 
it is only necessary to reduce the interference 
amplitude to less than that of the signals we 
want. 

There are three points in the average re¬ 
ceiving system which can usually be improved 
significantly. These are: 

(1) The if amplifier 


SPACE 



OPTIMUM 
BANDWIDTH 
1.2 KC 




23 ~ 

69-X, 

IKS'* 


Fig. 1. Spectrum of 850 cps shift FSK signal. 


(2) The second detector 

(3) The audio ahead of the RTTY con¬ 
verter. 

This article will discuss each area. Your 
particular receiver may be ideal in one or 
more of these areas. You should be able to 
judge from the following discussion whether 
you will benefit from some modifications in 
sour receiving set-up. 

IF amplifier considerations 

As in any communications system, the 
bandwidth of the if amplifier should be no 
greater than necessary to pass the spectrum 
of the signal you want to copy. Fig. 1 illus¬ 
trates the spectrum of an FSK signal using 
850 cycles shift. Notice that practically all 
of its energy is contained in a 1200 cps band¬ 
width. So, we see that 1.2 kc is the optimum 
if bandwidth for amateur RTTY reception. 

Many old receivers have if bandwidtlis de- 




Fig. 2. Improvement in interference by increasing 
if selectivity. 
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PENTAGRID CONVERTER TYPE 




DUAL- TRIODE TYPE 


Fig. 3. Product detector circuits that can easily be adapted to most communications receivers. 


signed for AM signals 6-10 kc wide. If you 
are using one of these for RTTY you should 
definitely take steps to improve the situation. 
To illustrate how effective using the correct 
if bandwidth is, take a look at Fig. 2. Here 
a receiver designed for AM reception is 
shown having an if bandwidth of about 6 kc 
at the half power points (—3 db). A CYV sig¬ 
nal which is 6 db (one S-unit) stronger than 
our FSK signal comes on about a kilocycle 
away. Since it is passed on to the RTTY con¬ 
verter, it will capture the limiter and we start 
printing “Greek”! Now, suppose we can nar¬ 
row the if down to 1.2 kc as shown. The skirts 
of the filter attenuate the CW signal by 10 
db so it is now 4 db weaker at the converter 
than our FSK signal and our FSK signal has 
the upper hand. Perfect copy again! 

Many modern receivers designed for SSB 
use have good mechartieal or crystal lattice 
filters with nice, steep skirts and bandwidths 
of 2 kc or slightly higher. These are excellent 
for RTTY, and optimum audio filtering (to be 
described later) is all that is required to put 
the finishing touches on the receiving system. 
If you have one of the older receivers which 
has an excessive if bandwidth, there are sev¬ 
eral possible ways of improving the situation. 
Obviously, a mechanical or lattice filter of the 
desired bandwidth can be installed or added 
by means of an adapter. Many articles have 
appeared in various magazines describing 
such modifications for popular receivers. 

If your receiver has a conventional crystal 
filter, some improvement can be obtained if 
care is taken in adjusting the filter. The selec¬ 
tivity setting and phasing control should be 
experimented with to find the best settings 
and these settings marked on the panel for 
easy resetting. You can easily get the filter 
adjusted too sharply which chops off part of 
the FSK spectrum. This will cause the mark 
and space tones to have unequal amplitudes. 

The ubiquitous Q-fiver is also a good solu¬ 
tion to the broad receiver problem. The old- 
standby BC-453 has an ideal pass band for 
RTTY when the if coupling rods are pulled 
all the way out. 


Second detector 

At first glance, it would seem that the sec¬ 
ond detector would not be a fruitful point for 
improvement. However, if yonr receiver has 
a conventional diode detector, a worthwhile 
gain in RTTY performance can be obtained 
by changing to a product detector. The rea¬ 
sons are much the same as for using a product 
detector for SSB. A diode detector produces 
beat-notes between all signals. Thus, if there 
are interfering signals coming in with the 
FSK, the diode detector will generate new 
frequencies from all of those signals beating 
together. The result is an increase in noise 
added to the “honest” noise. This just gives the 
RTTY converter that much of a harder job. 
When a product detector is used, it is linear 
with respect to the signal input and only 
beats between incoming signals and the BFO 
appear at its output. So, we give our RTTY 
converter the cleanest possible signal. If your 
receiver doesn’t have a product detector, you 
should certainly install one. It will help your 
SSB and CW reception also. Fig. 3 shows 
simple circuits which can be adapted to most 
receivers. Again, many articles have appeared 
describing this modification for popular re¬ 
ceivers. 

Audio filtering 

One of the easiest and most effective ways 
of improving RTTY' reception is by the con¬ 
struction of a double band-pass filter to be 
used ahead of the RTTY converter. If you in¬ 
clude a switch to cut the filter in and out, you 
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Fig. 5. Schematic for audio mark-space filter. 


can demonstrate very dramatically how the 
filter can allow perfect copy even with heavy 
interference. 

Looking back at Fig. 1 we can see that the 
FSK energy is concentrated about the mark 
and space frequencies. The filter to be de¬ 
scribed has a response curve as shown in Fig. 
4. Note that the response is down over 20 db 
halfway between mark and space. Thus, we 
can have a CW signal at 2500 cps nearly 100 
times as strong as our RTTY signal and still 
get good copy. The half-power bandwidth 
of each bandpass section is about 250 cps 
which allows some margin for misadjusted 
shifts and for a small amount of drift before 
retiming of the receiver is necessary. 

The circuit of the complete filter amplifier 
is shown in Fig. 5. A cathode follower Vi is 
used to drive the two bandpass filters in paral¬ 
lel. The two series resistors are essential to pro¬ 
vide the correct driving impedance since the 
filters are modified m-derived types requiring 
a match at input and output. 

They are also terminated with the proper 
load impedance as shown. Vi is used as a 
simple combiner and to provide some gain 
to overcome the insertion loss of the filter 
sections. A switch is included to be able to 
bypass the filter when narrow shift is being 
copied (and to impress visitors with the 
gadget!). The input gain control can be 
permanently set to give unity gain through 
the filter-amplifier if extra gain is not needed. 

Details on building the filters are given in 
Figs. 6 and 7. The inductors are 88 mh sur¬ 
plus telephone loading coils which are widely 
available. The capacitors used should be pa¬ 
per, mylar, or mica. The ceramic types are 
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Fig. 6. Circuit and values for sharp filters. 



Fig. 7. Test set-up for tuning toroids. 

often voltage-sensitive so are not recom¬ 
mended. Notice in Fig. 6 that each toroid 
must be peaked at a frequency slightly higher 
than the filter center frequency. Fig. 7 shows 
a test set-up for tuning. A calibrated audio 
oscillator and a VTVM or scope is needed. 
If you don’t have an audio oscillator, an LM 
or BC 221 frequency meter can be used. Set 
the meter up on 2000 kc with the crystal cal¬ 
ibrator on. You can then obtain accurate 
audio tones from the headphone jack by de¬ 
tuning the meter dial. For example, if you 
want 2125 cps, just look in the calibration 
book for 2002.125 kc and reset the main dial 
to that reading. The beat note with the crystal 
will then be 2125 cps. 

With the circuit as shown in Fig. 7, select 
a capacitor for Ci, and tune the audio oscil¬ 
lator until you get a peak on the meter or 
scope. If the audio frequency is not the value 
desired, you can adjust the circuit by either 
changing the capacity or removing turns from 
the toroid. If you wish to remove turns, then 
use a capacitor that gives a resonant fre¬ 
quency slightly lower than shown in Fig. 6. 
Then unwind turns until you hit the specified 
frequency. If you don’t want to fool with 
unwinding the toroid, then select a capacitor 
which gives a slightly higher reading. Then 
shunt it with small capacitors until the right 
frequency is obtained. Of course, if you’re 
lucky, you may find one capacitor which hits 
the right frenquency on the nose! Inciden¬ 
tally, small ceramics in the .001 to .003 range 
are OK for trimming since small variations in 
these would have negligible effect. 

When all four toroids are properly tuned 
the filter can be assembled. Small pieces of 
perforated board with “flea clips’’ are very 
handy for mounting the components. When 
installing the filters in the amplifier be sure 
to provide isolation between input and out¬ 
put to keep down leakage around the filters. 


Conclusion 

The suggestions in this article should help 
even the most mediocre RTTY converter to 
do a top-notch job. They also will help the 

most sophisticated units to live up to their ex¬ 
pectations. Happv printing! 

. . . W4EHU 


40 


73 MAGAZINE 










Jim Kyle K5JKX 
1236 NE 44th Street 
Oklahoma City, Oklahoma 


Quick and Easy Bias Supplies 


Need some negative bias voltage for that 
new rig? Or maybe you’re building an auxiliary 
power supply for one of the popular SSB 
transceivers such as the Swan, which requires 
negative-voltage output as well as the positive 
variety. 

Now of course there are dozens of ways to 
get that negative voltage, ranging from a com¬ 
plete separate power supply with reversed 
polarity to the popular back-to-back filament- 
transformer hookup—but hidden in the anti¬ 
quity of ideas bypassed many years ago are 
a few which are simpler than any of the 
methods currently popular. 

One, for instance, can give you up to 500 
volts negative (from a supply nominally 
rated at 400 volts positive) at the current 
drains usually needed for bias (1 to 8 ma), 
with the addition of only four components 
over those normally used. The largest and 
most expensive of these components is a small 
filter choke; the other three are a 400 volt 
diode and two capacitors! 

If you’re in need of lower voltages, the 
same trick can give you up to 9 volts from 
the filament lines. For tube-and-transistor 
work, this proves an excellent way of obtain¬ 
ing transistor operating potentials. 

The secret of this trick lies in the use of 
shunt rectification rather than the more popu¬ 
lar series type. Fig. I shows the difference. 
In A is the normal series rectifier hookup (half 
wave); the diode passes current to the load 
on one half-cycle and blocks it on the other. 
The shunt hookup is shown at B; the diode 
now shorts the supply to ground on one half¬ 
cycle, and looks like an open circuit on the 
other. When the diode is “open”, the current 
is shunted to the parallel load. 

Obviously, shunt rectification cannot be used 
when the ac generator has low impedance, 



A B C D 


Fig. 1. Series and shunt rectification. 


since on conducting half-cycles the diode is a 
short to ground and would burn out in short 
order. Addition of a resistance as shown at 
C becomes necessary to limit current flow 
through the diode when it is conducting. 

However, since were dealing with ac 
rather than dc, there's no need to burn up 
power in a resistor. An impedance will limit 
the current flow equally well, and has the 
advantage that it consumes no power while 
doing so. The reduction in current flow is 
accomplished by shifting the phase of the 
current in relation to the voltage. 

This brings us around to the practical shunt- 
diode rectifier shown in Fig. 1-D, consisting 
of a capacitor in series with a diode, the whole 
works connected across the ac source, and the 
dc taken off across the diode. If the end of the 
diode which goes back to the ac source is 
grounded, the dc will appear from the hot 
side to ground. 

As in all half-wave rectifiers, the output 
consists of pulsating dc with a high ripple 
content. To be useful, it must be filtered. 

However, if we try to filter it by connecting 
a filter capacitor across the diode we find 
that all of a sudden we have merely a capaci¬ 
tive voltage divider across the ac source, and 
no usable output. The filter, then, must be 
of either the choke-input or resistor-input 
variety. 

For relatively low-voltage output, up to 
about half that available from the ac source, 
we can use resistor input. The resistor’s value 
should not be less than 100,000 ohms accord¬ 
ing to the literature, but tests conducted by 
W5PPE showed 200 volts at 5 ma were avail¬ 
able at the output with resistor values as low 
as 10K. With the same resistor, 10 ma could 
be drawn at 105 volts. Incidentally, the value 



Left. Fig. 2. Step-up by LC resonance. Right. 
Fig. 4. Voltage doubler bias supply. 
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of the resistor in these tests appeared to be 
somewhat critical, voltage dropping as the re¬ 
sistance was either increased or decreased in 
value. 

For higher voltages, a choke should be 
used. Fig. 2 shows how this works. The choke 
and the input capacitor form a series-resonant 
circuit so far as the ac source is concerned, if 
their values bear the proper relation to each 
other, while they are a parallel-resonant cir¬ 
cuit for the diode and the output. With this 
hookup, 500 volts could be developed from a 
400-0-400 volt transformer with load current 
running as high as 50 rna! 

Speaking of the values for capacitors and 
chokes in this circuit brings us to another in¬ 
teresting point. The output voltage will be 
dependent to some degree upon the value of 
input capacitor Cl, even aside from any 
possible resonance effects. A larger capacitor 
with its lower impedance will allow more cur¬ 
rent to flow, resulting in more output voltage. 
Practical values for Cl range from 0.1 to 1.0 
uf, with 0.22 being about as large as will ever 
be needed for bias supplies not over 150 volts 
negative. 

The filter capacitor should be at least 8 uf, 
and larger values won’t hurt anything. The 
W5PPE setup used .22 uf at Cl and 40 uf 
in the filter. 

Should a trace of hum or ripple remain, 
another stage of RC filtering can be added. 
However, this should seldom if ever be neces- 
sarv, especially if the output is regulated with 
a VR tube after the filter. 

All of which brings us around to the com¬ 
plete practical circuit. Fig. 3. The bias-supply 
additions are shown enclosed in a dotted box; 
they can be added to any existing power 
supplv in the 250 to 500 volt output range. 

“All this sounds fine,” you may be saying 
about now, “but what about the extra load 
on one side of mv power-supply transformer? 
Won’t that foul things up?” 

Strangely enough, according to tests run 
years ago and written up in “Radiotron De¬ 
signer’s Handbook” (in the power-supply 
chapter), the extra current drawn from the 
power transformer is only in the neighborhood 
of some 100 microainps even when supplying 
a much higher load current. Diode current 
is similarly low. The only explanation we can 
offer for this is that the current is “phased out” 
by the complex reactance network made up of 
the transformer secondary, the input capacitor, 
and the choke. 

For the 9-volt supply, the circuit is identical 
except that the input capacitor Cl goes to the 
filament line rather than to the high side of 



the HV winding. Values of Cl will remain 
about the same, but the output capacitor can 
be made much larger since it now must have 
only a 25 volt or so working rating. The diode, 
similarly, can be something like a 1N34 as 
the maximum voltage it will see will be in the 
neighborhood of 9 volts. 

Should 9 volts not be quite enough and 
100 volts be too high, the circuit of Fig. 4 
may come in handy. This is a voltage-doubler 
operating from the filament line, and delivers 
18 volts without load. Loading resistors can 
be put across the output to drop this down 
to anything desired; at K5JKX the —12 volts 
for a 6V6 modulator is obtained this way. 

The same trick can be used for other pur¬ 
poses than bias supplies. For instance, by 
reversing polarity of all diodes and capacitors 
the output becomes positive rather than neg¬ 
ative. Now, by putting the circuit of Fig. 4 
on the high-voltage transformer as shown in 
Fig. 3 (Cl is now the same value as C2) 
and using diodes with high enough piv ratings 
(three 400 volt diodes in series are adequate 
to handle the normal 350 volt TV special 
transformer) you have an additional positive 
power supply which delivers about 1,000 
volts no-load. It won’t supply much current, 
so don’t expect this to handle a 250 watt final, 
but it’s an ideal way to put together a scope 
in a hurry. 

Some years ago, we rebuilt a surplus ARB-5 
loran indicator into a general-purpose scope, 
using this type of power supply with 0.1 uf, 
1600 volt auto-radio buffer capacitors for Cl 
and C2, and virtually no output filtering. 
Since our transformer had a separate winding 
usable for the 5BP1, we left the output neg¬ 
ative rather than positive and ran the scope 
tube's cathode 1,000 volts negative to ground, 
so that the accelerator could be at a less jolting 
level. Deflection plates ran about 150 volts 
positive (direct-coupled to the plates of the 
deflection amplifiers) and the intensity was 
much more than adequate. 

But for any purpose, the shunt recitifier 
circuit deserves more attention than it’s had 
in recent years. Keep it in mind next time you 
need an extra output from an existing supply! 

. . . K5JKX 
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Ken Kokjer K0JXO 
902 N, Gregory 
Urbana, III. 


A Word about Crystals 


It’s well known that crystals supply prob¬ 
ably the cheapest and easiest method of fairly 
accurate (and stable) oscillator control. Most 
of us have used them as transmitter control at 
one time or another. And most of the better 
high frequency receivers use crystals exten¬ 
sively as local oscillator control. 

But how many of the hams reading tin's 
have fallen into the same questionable habit as 
I—trusting their crystals. I’m not implying that 
crystals aren’t stable. I am saying that one 
cannot really trust the markings on the can. 
I’ve known for a long time that one could 
“warp” a crystal oscillator simply by putting 
a trimmer across the crystal and adjusting for 
the desired frequency. But somehow the fact 
that crystals are not to be trusted never struck 
me full force until the other day. 

The VTIF contest was on and the band was 
open—and I was rock-bound. Needless to say 
the two frequencies from which I could choose 
were the two most useless during a band 
opening—50.35 and 50.4 me. Then I suddenly 

l I 

II 



APPROXIMATE FREQUENCY IN MEGACYCLES 


Frequency distribution (note to statisticians: a very 
rare bird, this frequency distribution of frequencies) 
of a number of crystals marked 8408.12 me by the 
time they got to 6 meters. 


realized that both crystals had been picked 
from a batch and were marked with the same 
frequency, 8408.182 kc. Now a quick multi¬ 
plication by six yields 50.449092 me. Obvi¬ 
ously neither of the two crystals I had picked 
were very accurate. Of course the capacitance 
in the feedback network of the transmitter 
could be warping them, but both should be 
warped about equally. 

I had a box of these crystals and decided 
to check each one. My frequency determining 
setup leaves a lot to be desired, but the rela¬ 
tive frequency of each crystal was important 
for this determination, not the absolute fre¬ 
quency. I used my 6 meter receiver setup (In¬ 
ternational converter into a BC-455) to mon¬ 
itor the 6 meter signal from the oscillator- 
multiplier chain of my transmitter. 

These crystals are military surplus units in 
the HC-6/U package, and with a string of 
numbers like 8408.182 I figured that all 
would fall within a kilocycle or so after multi¬ 
plication. But let me show you the figures. 

After testing the lot I was able to set myself 
up with a series of crystals which I marked in 
10 kc increments continuously from 50.27 me 
to 50.43 me. In all I checked 77 crystals over 
that range. The total results are presented as 
an histogram. 

If you, like I, hadn’t been convinced before, 
perhaps these figures will help you. Perhaps 
the lot of crystals which I happened to have 
are typical, but had they been near the band 
edge, and had I put them on without checking 
I would have been outside the band. Just 
take a second thought before you blithely slip 
that crvstal in the socket and call CQ. 

. . . K0JXO 

Ed. note: The distribution of tin- curve hints that the oscil¬ 
lator circuit KOI\t t used presented an excessive capacitance 
to the crystal. However, another circuit would likely produce 
similar results except that the values would duster around a 

different frequency. 
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Charles Jones K3PBY 
181 Penna. Avenue 
Clairton, Pa. 


The Design of Parabolic Reflectors 


For serious amateur moonbounce experi¬ 
mental work, one must have an antenna that 
provides a very narrow beamwidth plus ade¬ 
quate gain. The ultimate array for the EME 
circuit on frequencies of 70 cm or above is 
the parabolic. With an aperture of just 10-15 
wavelengths at the operating frequency, a 
beamwidth of 4° or better can be readily 
achieved. Below 70 cm the size of the para¬ 
bolic required to allow its capabilities to be 
fully employed is the limiting factor for the 
average amateur. 

Unless you’re fortunate enough to come 
across a “dish” that has been scrapped by a 
radar station in the junkyard, you’ll more than 
likely have to roll your own. The following 



Fig. 1. Feeding a parabolic reflector. 


will provide you with the info that you need 
to do just that—design and construct your own 
parabolic reflector. 

First of all, let’s get some facts straight 
about the parabolic. The parabolic does not 
follow the curve of a circle as so many believe. 
We can easily confirm this by comparing the 
equation for a circle to that of a parabolic 
curve. The equation for the former is 
F-=Z-+Y- while the parabolic follows the 
equation Y 2 =4FZ (w'here Y and Z are rec¬ 
tangular coordinates and F is the focal dis¬ 
tance). Granted, when viewing the cross- 
section of a small parabolic one could not de¬ 
tect much difference, if any, between it and 
the curve of a circle with the human eye. It 
is only on larger parabolics that the difference 
is readily apparent. 

The focal length for a given parabolic is a 
constant; it does not vary with frequency. 
Concerning the actual parabolic contour when 
designing the array, the focal length should 
be selected to fit the primary feed pattern. 
.Short focal lengths are used with the less 
directive Iced systems while I lie longer focal 
lengths are employed with the more directive 
feed svslems lo obtain the most efficient aper¬ 
ture illumination. 

Depending on how directive the feed sys¬ 
tem is, the focal length will generally be in 
the area of .3 to .6 the diameter of the dish 
D 2 . The formula for finding the focal length 

and a giv'en parabolic is: F.L. = 

where D is the diameter of the dish and d is 


40 


73 MAGAZINE 



its depth. Tins formula will be most useful as 
a cheek on calculations after the parabolic 
curve has been calculated. 

The parabolic reflector can be excited in 
various manners. The most commonly used 
feed systems in amateur circles is the dipole; 
cither the asymmetrical or slot-disc version 
(the reader is referred to “Pulse: A Practical 
Technique for Amateur Microwave Work,” 
April, 1963, QST for details on a typical slot- 
disc dipole feed system). Of course, wave¬ 
guide can also be used to excite the parabolic 
but it has the disadvantage of being bulky 
and difficult to work with. If you are inter¬ 
ested in a waveguide system, you might refer 
to KoJKX’s article in April, 1964 73 Magazine 
entitled “Waveguide Simplified.” It should 
supply you with a lot of useful and interesting 
info on the topic. 

The antenna feed must be placed at a point 
from which all reflected waves from the para¬ 
bolic will be parallel. The center of the feed 
is placed in the reflector so that it is an in¬ 
tegral number of half-wavelengths from the 
vertex and as near as possible to the focal 
length to obtain maximum gain. The antenna 
pattern of the feed is such that at the edges 
of the dish, the feed radiation is 10 db (10 
times) down from the radiation at the center 
of the dish. (See Fig. 1). 

The energy at points Y and Y should be 10 
db lower than at point X. Thus, the feed an¬ 
tenna should have a radiation pattern which 
would ideally look as in Fig. 2. 

Therefore, a “shallower” dish will have a 
longer focus and the feed will be farther from 
the parabolic reflector. 

The parabolic reflector can be constructed 
of solid or perforated material but the latter 
has some distinct advantages. Perforated mate¬ 
rial is much easier to work with and it also 
reduces the over-all wind resistance of the 
array. For instance, a 10 foot dish would ex¬ 
hibit the following wind force characteristics: 


Wind Force (lbs.) 

Wind Velocity 

(Solid) 

(Mesh) 

(MPH) 

32 

24 

10 

130 

95 

20 

300 

220 

30 

510 

380 

40 

700 

600 

SO 


Of course, a solid plate would make a bet¬ 
ter reflector but if the perforations are kept 
small the mesh will not have any noticeable 
effect on performance. As a rule of thumb, 
keep the perforations less than 1/20 wave¬ 
length in size at the operating frequency. 

The reflector material should be constructed 
from shiny copper or aluminum which has 
been protected in some way from corrosion. 


0 ° 

(S 



Fig. 2. Radiation pattern of a parabolic dish (pa¬ 
raboloid). 

Metals other than these are not recommended 
for moonbounee because of their heavy losses. 
Copper woidd be the best bet for the reflector 
material since it can be soldered to. This 
would make construction less difficult and it 
would also improve the mechanical stability 
of the array. Mechanical strength is one of 
the most important factors to consider when 
designing and constructing an array of this 
type; it can not be over-emphasized. 

Now, for an illustration of how the formu¬ 
las are used let’s calculate some values for a 
10 foot dish. The surface of the parabolic will 
naturally follow the equation Y 2 =4FZ. The 
origin of the coordinates is at the vertex of 
the parabola, and Z lies along the axis (see 
Fig. 3). The primary feed is of course placed 
at the focal point. 

Suppose we select a focal length of 4 feet 
for this particidar dish. Y is equal to one-half 
the diameter of the parabolic (5 feet in this 
case). Z r , corresponding to the points on the 
outside of the parabolic curve, is derived by 
substitution from the equation. Therefore, we 

have: Y 2 =4FZ r ' 5^=4.4Z r ; Z r =-||or 1.56 feet. 

This is the depth of the parabolic reflector. 
The other corresponding points along the re¬ 
flector are found employing the same pro¬ 
cedure. 

Now, for a check on our calculations, let’s 
see if our Depth (Z r ) corresponds with the 

D 2 

formula focal length = —— r . Substituting the 

16d 

known values, we have: 4= 100 -r- 24.96 or 
4=4.007 (close enough!). 
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the two sections at the huh after they are 

covered. 

The gain of a parabolic can he computed 
from formula hut it is complex and will not 
he discussed here. But the following chart 
should give you a good idea of what to ex¬ 
pect gain wise from a parabolic. 

Gain in db over dipole 

Dish Diameter Frequency (Mrs.) 

(Feet) 144 452 12% 2300 10.000 

- J 14 Yi 2S 42 

10 11 21 29 34 48 

20 IS 27 36 40 54 

30 21 31 39 44 58 

SO 25 35 43 48 62 

Values given are approximate and will vary 
some depending on design considerations and 
mechanical imperfections. In regards to the 
latter, the error should not exceed 1/16 of a 
wavelength at the operating frequency. 

The paraboloid is the most efficient antenna 
that the amateur can use for serious moon- 
bounce work in the microwaves. It is an ex¬ 
tremely narrow-hand and high gain array 
when designed and constructed carefully. 
Mechanical strength is of utmost importance 
because of the parabolic’s high wind resist¬ 
ance. With the present state of art in the 
micro wave region, it can make the difficult 
EME circuit much more feasible for today’s 
advanced amateur. . . . K3PBY 


By plotting several Z values on a large 
sheet of graph paper, one can obtain an ac¬ 
curate parabolic curve. These values can then 
he scaled to full size on heavy paper or card¬ 
board. This can then serve as a plan for con¬ 
structing plywood formers which are used to 
shape the actual parabolic by securing the re- 
flector material to it. It is best to make one- 
hall of the parabolic at a time and then join 



Fig. 3. Focal point of the parabolic reflector. 



48 


73 MAGAZINE 






John Sury W5JSN 
3013 Valerie Court 
Arlington, Texas 76010 


Transistorized CW Adapter 

Use your SB-33 or 34 on code 


Do you want to get on CW with your SBE- 
33’s or 34’s or some of the other types of 
SSB transceivers? Try this easy way with a 
built in monitor which should not cost over 
$10.00. Some amateurs with a well stocked 
junk box will get off with less. This could be 
a way to improve your proficiency on CW if 
you have a keyless rig like the authors. By 
using the adapter with a good suppressed car¬ 
rier rig like the SBE’s, the end result is A-l. 
On the air checks were made with Dick Scott 
WA5HPZ. His remarks were, “It is clean and 
sure sounds good.” He has an SBE-33. 

Oscillator 

The heart of the adapter is a phase-shift 
oscillator that produces a pure sine wave with 
very low harmonic content. The oscillator is 
keyed at the emitter of the transistor. Resistors 
R4 and R5 or capacitors Cl, C2, and C3 can 
be varied to change the frequency. Since it is 
a simpler task, less expensive and space sav¬ 
ing to vary the resistors, this is the wav the 
author chose to vary the frequency. It would 
be very nice to have dual pots of 5K each, 
but since one was not available separate 5K 
pots were used. This type of oscillator circuit 
is more difficult to oscillate. To obtain a good 
clean sine wave and good sustained oscillation 
a high gain transistor such as the 2N527 must 
be used. The reason for using a high gain 
transistor is because the losses incurred in the 
network are high. A 2N107 was tried without 
success. 


Amplifier 

The amplifier is a straight forward medium 
gain two stage RC coupled amplifier. Here 
two 2N107’s will do very nicely, although a 
lower noise type is more desirable. The col¬ 
lector of the last stage is coupled to two 
transformers, one for coupling to the mie 
input of the transceiver and the other to the 
speaker and/or headphone output for the 
monitor. 

Power requirements for both the oscillator 
and amplifier is 12 volts at 4 ma. A 12 volt 
battery is used in the unit so it can be used 
also for CW practice. Power may be obtained 
from the transceiver if desired. 



Inside view of the CW adapter. 
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Fig. 2. Right: Layout of the printed 

circuit board for the amplifier. Below 
right: Layout for the oscillator board. 



In the construction ol the adapter the 
printed circuit hoard patterns may be used. 
These are full size. A BUD CU-2105-A (5"L 
4"W 3"H) was used to house the adapter. It 
is not too large and it allowed enough space 
to install the printed circuit boards, jacks, 
speakers, speaker transformer, battery-, and a 
DPST switch. The switch operates the push 
to talk as well as applying power to the oscil¬ 
lator and amplifier. The key jack has to be 
insulated from the mini-box, or a 3 connector 
type must be used. The key break is between 
HI 4.7K resistor and B plus. When the CW 
key is open there is no B plus applied to the 
emitter of Ql. 




Adjusting the adapter is fairly simple. Ad¬ 
just R4 and R5 for the best tone, or use 3.3K 
resistors to obtain approximately 1800 cps. 
Feed your SBE into a dummy load and load 
up on your favorite band. Set the mic gain 
in the same position that is used with the 
microphone. Turn R6 to the lowest output. 
Turn on the adapter, and key the oscillator; 
adjust R6 to a level no higher than that ob¬ 
tained with the microphone. The monitor out¬ 
put level on the earphone should be com¬ 
fortable. The speaker output will be low if a 
speaker is used. If it is preferable to use the 
speaker, adjust R6 for desirable level and 
reduce the gain of the mic input on the trans¬ 
ceiver. 

Try the “See Dubva” adapter and listen for 
dah dit dah dit, dah dah dit dah, dit dah dah, 
dit dit dit dit dit, dit dah dah dah, dit dit dit, 
dah dit. . . . W5JSN 


PARAMETRIC 

AMPLIFIERS 



-*i 


A New Book Published by 73 

This book, the first on parametric amplifiers for the 
ham, is written for the average amateur and explains in 
simple language how they work, how to build your own 
for the various UHF bands, and how to tune them up. 
Parametrics have helped UHF move into the space age. 
but don't forget that the first working parametric am¬ 
plifier was built by W1FZJ and worked on six meters. 

Order this book direct, $2.00 postpaid, or from your local 
parts distributor. 


73 Magazine Peterborough, N. H. 
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F. D. Whitmore W2AAA 
223 W. Holly Ave. 
Pitman, N.J. 


Give and Take 


International radio conferences introduced 
amateurs to a new interpretation of the old 
axiom “you must give and take to get along 
in this world.” From the first to tine last, the 
pattern appears the same: amateur radio can 
do the giving; foreign nations will do the 
taking. 

The famous Franco-American QSO of No¬ 
vember 1923 won for American hamdom the 
harmonically related bands. Things looked 
great: 500 kcs on SO meters, 1000 on 40, and 
2000 on 20. But they didn’t last. Four and a 
half years later the power of the first interna¬ 
tional conference struck. Suffering radical 
changes, the bands then became worldwide. 

Along with the band changes went the 
right of each nation to control amateur radio 
within its bounds. Granting of this control 
really hurt. Many a scar lies unhealed today 
due to a local change that affected hamdom 
all over the world. Will conditions get better? 
Will conditions get worse? Look at the results 
of each of the five conferences held to date. 
Can you find any encouragement that ama¬ 
teur radio will fare better at the sixth now 
hovering somewhere in the near future? 


Meters Remarks 

150-200 Spark, CW, and Modulation 

75 SO 
40- 43 

20- n 

4- S 

The original harmonically related bands assigned by the U.S. 
Government to American amateurs July 24, 1924. 


Washington, D.C. October 4- 
November 25, 1927. 

With shortwaves carrying radio signals to 
all parts of the world, nations needed to allo¬ 
cate the radio spectrum to prevent one coun¬ 
try’s radio services from interfering with an¬ 
other’s. Regulations of the 1912 London Con¬ 
vention no longer sufficed. To tackle this job, 
several hundred people from fifty-two coun¬ 
tries met in Washington, D.C., October 4, 
1927. Within the power of this International 
Radiotelegraph Conference rested the fate of 
the amateur bands. 

American amateurs looked forward to the 
meeting. Tired of trying to work DX on 
bands slightly above or below their own, they 
hoped for international segments that would 
put ham activity the world over in the same 
spots. The United States backed the amateurs 
100%. At the conference the American dele¬ 
gates suggested agreement to the current 
American harmonically-related bands, and 
cited the value of amateur radio to win the 
countries over. It didn't work! Except for Aus¬ 
tralia, Canada and New Zealand, amateur ra¬ 
dio found few friends. Most countries knew 
little about it and cared even less. 

Shocked that the many important radio con¬ 
tributions by amateurs meant so little in for¬ 
eign lands, hamdom watched the battle lines 
form. The fight lasted several weeks. Right 
from the start England agreed to harmonically- 
related wavelengths but wanted the band- 
widths limited to around 100 kc. France held 
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Table I. 


(a) The American amateur 

bands in effect when the 
international Radiotelegraph 
conference met in Washing¬ 
ton in 1927. 


(b) The international ama¬ 
teur bands set by the Wash¬ 
ington international confer¬ 
ence and made effective 
worldwide on January 1, 
1929. 


Kilocycles 
1500-2000 
3500-4000 
7000-8000 
14.000-16,000 
28,000-30,000 
56,000 64,000 
400,000-401,000 


Kilocycles 

1715-2000 

3500-4000 

7000-7300 

14.000-14,400 

28,000-30,00) 

56,000-60,000 


out for no message handling; she wanted 
amateur radio limited to experiments only. 
Back and forth the battle raged. One moment 
hope; the next, despair. Only thirty days be¬ 
fore the Federal Radio Commission issued 
hamdom their latest bands; now American 
hams stood to lose nearly everything practi¬ 
cally overnight. 

Slowly out of the turmoil 150 to 175 meters 
emerged for the top band. But the biggest 
battle lay ahead—shortwaves. Under the 
American plan the whole bandwidth of a 
higher frequency band lay in harmonic re¬ 
lationship to the next lower one: 3500-4000 kc 
doubled all the way from 7000-8000, and 
quadrupled throughout from 14,000-16,000. 
Canada, England and Germany balked. Such 
wide bandwidths interfered with point-to- 
point assignments in their countries and all 
refused to move a station. 

At this point Italy swung to the side of the 
amateurs and suggested variable bandwidths 
for the bands. Opposition showed no interest. 
Recognizing a ray of hope in Italy’s recom¬ 
mendation, the United States bought the Ital¬ 
ian plan and at the same time suggested con¬ 
sideration of each band separately. It worked! 
With little difficulty the countries established 
3500-4000 kc for the 80 meter band. Now the 
representatives girded for the real trouble 
spot—forty meters. 

Starting at 7000 kc, the delegates worked 
upward. At 7200 the first road block cropped 
up: a German station operated there and the 
delegates refused to move it. Discussions 
stymied. To keep things moving, the United 
States suggested dropping 40 meters for 
awhile and moving on to 20. The others 
agreed. When it became evident that 400 kc 
represented the full spread possible for the 
20-meter band, the countries finalized on 14,- 
000 to 14,400 kc. Only forty meters remained. 
Now a change of heart by Germany removed 
their station and the 40-meter band moved 
up to 7225 kc. At this point England con¬ 
sented to move a few and Canada followed 
suit. Their moves released another 75 kilo¬ 


cycles letting the 40-meter band spread from 
7000 to 7300 kc. Beyond that no one would 
budge. 

The Conference adjourned November 25, 
1927, after setting January 1, 1929 for the 
effective date of the agreements and desig¬ 
nating Madrid, Spain, as the host city for a 
second international radio-telegraph confer¬ 
ence. As a result of the eight-week struggle: 
amateur radio obtained international recogni¬ 
tion, hams got worldwide frequencies includ¬ 
ing the 10-meter band, and our present “Q” 
signals emerged. Each nation reserved the 
right to fix the power of amateur stations, and 
to permit or prohibit hams as it desired. All 
countries could withhold any or all bands from 
the hams. International amateur message traf¬ 
fic could not occur unless special arrangements 
existed between the nations involved. And, 
amateurs received identifying prefixes for their 
calls. Table I compares the international bands 
with the then current American bands. 

Madrid Spain. September 5- 
December 9, 1932. 

Recovering from the shock over loss of big 
chunks of their favorite DX bands at the 
Washington conference—1600 kilocycles on 20 
meters and 700 on 40—hams naturally cast 
wary eyes on the Madrid conference sched¬ 
uled five years away. What, they wondered, 
would they lose next time? As they waited 
and fretted, the Federal Radio Commission 
opened the 10-meter band March 7, 1928, 
and at the same time changed the phone 
bands: 

1715-2000 kc 
3500-3550 kc 
56,000-64,000 kc 

August 3, 1928, brought television and picture 
transmission to the 160-meter and 5-meter 
bands. Two months later (October 1st) pre¬ 
fixes joined our calls: “W” for the mainland; 
“K” for territories and possessions. On January 
1, 1929, America along with the other nations 
swung over to the international ham bands. 
However, in addition, the United States still 
retained the S»-meter experimental wavelength 
(400,000-401,000 kc) for the amateurs—a re¬ 
gion not considered by the delegates at the 
Washington conference. 

April 1, 1932 brought more changes to the 
phone bands: 

1875-2000 kc 
3900-4000 kc 
14,150-14,250 kc 

Then December 9, 1932, arrived and the am¬ 
ateurs breathed a sigh of relief. The foreign 
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try to juggle amateur frequencies again failed. 
Five years of fretting for nothing. The 
Madrid verdict: No change to the ham bands; 
and, increased amateur stature by designating 
amateur radio a service thereby removing it 
from the “private experimental station” cate¬ 
gory. But with the good news came some bad: 
Another international conference scheduled 
for Cairo, Egypt, in 1938. 

Cairo, Egypt. February 1- 
Apri] 8, 1938. 

Amateur luck ran out after the Madrid con¬ 
ference. From then on, hams not only fretted, 
they sweat! The Cairo conference dropped the 
first bombshell: foreign shortwave broadcast¬ 
ing allowed in the forty-meter band! 

A year before the conference, participating 
nations received from the Berne Bureau in 
Switzerland their copy of a book containing 
the changes each country intended to bring 
up. The Berne Bureau compiled these from 
information supplied by the nations approxi¬ 
mately six months before. Getting wind 
through the agendas of pending disaster, sev¬ 
enteen countries in the Americas met in Ha¬ 
vana in the Winter of 1937 to consolidate 
amateur policy in the Western Hemisphere. 

By unanimous vote, this Inter-American 
conference voted to keep all the bands from 
1.75 to 60 me exclusively amateur in their 
countries and recommended 7-, 14-, 28-, and 
56-mc for exclusive amateur use throughout 
the world. The conference also agreed to 
change the 160-meter band to 1750-2000 to 
eliminate non-harmonic overlap, to allow a 
forty-meter phone band at 7050-7150 for 
Latin America because terrific static in those 
countries made phone operation impossible on 
the lower bands, and to permit 14,000-14,300 
me phone for Latin America, Canada and 
Newfoundland though the United States 
elected to continue 14,150-14,250 for Ameri¬ 
can hams. Before adjourning, the Inter-Ameri¬ 
can conference agreed to meet regularly mid¬ 
way between the international conferences, 
and designated Santiago, Chile, for their next 
meeting. Two months later the United States 
entered the Cairo conference armed with the 
Western Hemisphere decisions and designated 
spokesman for the Americas. 

European and Orient nations lay in wait 
with heavy artillery, all pointed at amateur 
frequencies. Organized into combines of like 
interest, these countries with their government 
radio monopoly demanded large chunks of the 
ham bands for broadcast and aviation. Japan 
even wanted to cut American power. The 
United States stood pat. “No!” Unable to 


achieve their aims through debate, the Euro¬ 
pean nations pulled rank according to their 
rights under the Washington agreement and 
took sizeable segments from the ham bands. 
When the smoke lifted from the battlefield, 
amateur casualties lay exposed: 7200-7300 kc 
lost to foreign broadcasting; 3635-3685 gone 
too; and part of 5 meters set aside for other 
interests. In the Western Hemisphere the 
bands stayed intact. But, actually, the Ameri¬ 
cas lost too. Strong foreign broadcasts render 
much of forty meters unuseable at night. 

Before the Conference closed, the delegates 
adopted America’s QSA 1-5 and QRK 1-5 
signal strength and readability scales, and 
changed the International Morse code. (Be¬ 
cause telegraph printers of some companies 
rendered a period as three I’s, the Telegraph 
Conference meeting jointly in Cairo asked the 
Radio Conference to concur with a change 
making the symbol for a comma a period, and 
the exclamation-point symbol a comma). The 
effective date: September 1, 1939. 

Atlantic City, New Jersey. May 15- 
October 2, 1947. 

Between the Cairo and Atlantic conferences, 
amateurs received numerous band changes 
from the FCC. See Table II. Then the fourth 
international conference convened. World War 
II caused the Conference to meet at Atlantic 
City in 1947 instead of at Rome as planned 
in 1942. Hams rejoiced. With it once more on 
home territory, they expected to recoup all 
their losses. Five months of wrangling fol¬ 
lowed. At the end, instead of expanded ham 
bands or foreign commercials knocked out of 
forty, amateurs lost 50 kc at the high end of 
twenty and 300 more at the top of ten. For¬ 
tunately gains came with the losses. Amateurs 


Table H. 


Highlights among the pleasantries the FCC allocated to 
American amateurs during the years between the Cairo and 
Atlantic City International Conferences. 


Frequency 


Date 


58.5-60 me 

Opened to FM voice 

April 13, 

1940 

28.100-30,000 kc 

Designated A-3 

July 

9, 

1941 

29,250-30,000 kc 

Opened to FM 

July 

9, 

1941 

7250-7300 kc 

Opened to unrestricted 

Dec. 

20, 

1941 


A-3 (U.S, entered 
World War II 
following day) 




I14-148 me 
2300-2450 me 
5250-5650 me 

New Bands opened 

Nov. 

9, 

1945 

10,000-10,500 me 
21,000-22,000 me 





420-450 me 

1st 10 me only opened 

Jan. 16, 

1946 

1215-1295 me 

Opened 

Jan. 

16, 

1946 

235-240 me 

Opened 

March 

13, 

1946 
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received as a pacifier the 21 me band 450 kc 
wide for their use alone, and picked up inter¬ 
nationally the bands above 225 me. American 
hams retained 80 and 40 meters intact; foreign 
hams lost a little more in each. The 21 me 
band and the cut in 20 meters became effec¬ 
tive in mid 1952. 

Geneva, Switzerland. August 17- 
December 21, 1959. 

Following World War II, hams slowly got 
their bands back. From time to time changes 
came too. The special license requirement to 
operate 80 and 20 meter phone disappeared 
February 18, 1953; forty meter phone opened 
without restrictions two days later; and the 
following month the FCC allocated 21,250- 
21,450 me for phone. In April 1958 the 3300- 
3500 me band shifted to 3500-3700. Four 
months later, the August calamity hit: hams 
lost 11 meters to the Citizens! 

As the Geneva convention approached, the 
proposals of participating nations arrived. 
Hamdom shuddered. One glance showed the 
magnanimity of the task ahead. Faced with 
such an attack, how could the United States 
delegates save hamdom at home let alone help 
the international hams? The proposals: 

1800-2000 kc. India, Poland and Russia 
wanted to delete amateurs from this shared 
band. 

3500-4000 kc. Argentina proposed splitting 
the band in our hemisphere giving lower half 
only to hams. In region III, Australia proposed 
only 3500-3700 for amateurs. India proposed 
a maximum of 10 kc for hams somewhere in 
the lower portion of band. The USSR thought 
3500-3650 still shared with government and 
commercial fixed and mobile stations would 
be adequate for the hams. 

7000-7300 kc. Australia, Poland and USSR 
proposed 7000-7100 for the hams. (i.e. dele¬ 
tion of present amateur sharing of 7100-7150 
outside our hemisphere). India wanted only 
7000-7075 for hams. Austria, Belgium, France, 
Italy, Morocco and Netherlands proposed that 
Western Hemisphere nations conform to the 
agreement in the rest of the world and take 
the top half of the band away from our ama¬ 
teurs with 7100-7150 also available to broad¬ 
casting but shared with the hams. Ceylon, 
Ethiopia, Ghana, Libya, Malaya, Morocco, 
Pakistan and Tunisia joined in proposing 7000- 
7100 amateur; 7100-7300 broadcasting world¬ 
wide. 

When the Geneva Conference convened, 
the United States delegation consisting of 
about 100 persons—30 official government del¬ 
egates, around fifty industry consultants or ad¬ 


visors, and an office staff of twenty—stood 
their ground for amateur radio, a voice weak 
in the din of international opposition. Unable 
to sway their opponents, the American dele¬ 
gation could only watch as foreign nations 
robbed their amateurs once again. On eighty, 
our representatives saved the full 500 kc for 
the United States hams. Elsewhere, each coun¬ 
try shared the band to suit themselves with 
other services. Forty- meters stayed put for us 
too. But not for foreign hams. They lost an¬ 
other 50 kc to the “other interests”. Now only 
7000-7100 kc remained amateur. Twenty' and 
15 meters escaped unscathed internationally 
as also did 10. And, while 50-54 me stayed 
exclusively amateur here and in Region III, 
it received no general allocation in Europe 
and the Mediterranean countries of Region I. 

Where do we go from here? 

Any day now announcement of the next in¬ 
ternational telecommunications conference may 
come. Probably soon. New nations need fre¬ 
quencies and the satellite era requires com¬ 
munication control. Will amateur radio lose 
again? 

Before the date set for a conference, nations 
taking part submit suggestions for revising or 
expanding the present treaty. A short time 
later, each receives a copy of the submitted 
recommendations. From then until conference 
time, countries analyze each others’ aims and 
decide which to support or oppose. To reach 
such conclusions, the United States govern¬ 
ment draw's from government services, indus¬ 
try and the amateurs. 

Knowing that international conference num¬ 
ber six lies ahead, let’s make sure the United 
States delegation know-s our wishes. If you 
don’t care to contact your Senator or Con¬ 
gressman, remember, the Institute of Amateur 
Radio (IoAR) exists and will try to do it for 
you. Apathy will get us nowhere; concerted 
action will. 

Sometimes our delegates must veer from 
amateur wishes concerning one band to secure 
better results in some others. Horse trading. 
That happened at Cairo on forty. Though it 
spoiled one DX band, it saved the others. 
Naturally we must live and let live amidst a 
spectrum that apparently won’t stretch. How¬ 
ever, let’s not make it easy to be robbed. For¬ 
eign countries need strong amateur organiza¬ 
tions to develop strong electronic industries. 
Until the International Amateur Radio Unions 
get this across, our DX bands await a fate 
similar to the article by an auctioneer’s side: 
Going . . . Going . . . GONE! 

. . . W2AAA 
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Drawings by Wayne Pierce K3SUK 


The Zero Meter Band 


Back in the October 1964 issue of 73 Maga¬ 
zine, you may have noticed a small ad inserted 
on page 86, announcing the attempted un¬ 
loading of mountainside premises somewhere 
in New Hampshire, complete with a consider¬ 
able selection of antennas. Within that tempt¬ 
ing array, your eye may just have skipped 
over the fact that it included, and I quote, 
“Hy-Gain Tri-Bander for O-15-10M.” Even 
if you did happen to notice the peculiar specs 
on that antenna, almost certainly your eye 
slid over it, thinking it no more than another 
of the many typographic atrocities perpetrated 
by the perenially sloshed typesetters up there 
on that N.H. hillock, what with it being cider 
season and all. Only a few insiders were aware 
of the fact that it was quiet notification by 
the editor that the old Zero Meter Band was 
open again. 

It was many years since I’d been on Zero 
the last time, with my original call, and the 
idea that the band was opening up again 
naturally brought back many nostalgic mem¬ 
ories of old-time operating before the govern- 



The Zero Meter bond rifl. 


ment not only closed it down early in 1942, 
but confiscated every bit of equipment known 
to be in private hands. 

1 never did hear after the war that Zero 
was open again. The regulations said any¬ 
thing above 40K megs was okay, but I was 
sure that didn’t mean Zero. Mainly because 
I’d heard stories during the war about the 
experimental work the government was doing 
with Zero Meter Radar, and I figured that in 
the slather of stuff that was ultra top secret 
afterward they’d included Zero. I didn’t want 
to ask, you know how it is, not making waves 
and all that. Nobody wants any 3 a.m. visits 
from conservatively dressed types wearing 
snap-brim hats wanting to know just how 
much I knew about Zero Meters, and where 
I’d learned it, and exactly what was it I 
talked about to the foreigners on my private 
radio station. That sort of thing. 

Now 1 figure they must have given up the 
experimental work because of troubles like 
the ones I did hear about. There was a fairly 
well substantiated story that they did work 
out the antenna problems and get just one 
Zero Meter radar station working somewhere 
in England. Up to then they’d been working 
with stuff as long as ten meters, and were 
slowly finding out that the shorter the wave, 
the greater the definition. Naturally, with the 
zero wavelength on Zero, the definition would 
have to be pretty good. According to the 
story, when they fired up the rig and pointed 
it at a wave of bombers coming in, it was so 
good they could read the dogtags on the Ger¬ 
man aircrews. Used to scare the hell out of 
the Luftwaffe high command by broadcasting 
back to Germany not only the names, ranks 
and serial numbers of everybody on a mission, 
but even their blood types. 

Either that last touch finally tipped off 
German intelligence, or their agents in Eng- 
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Zero Meter radar was set up in England, 


land got wind of what the installation could 
do, and they pulled a real cutie. Late in ’43, 
I think it was, they sent over a special flight 
on a bombing run. Had to search all through 
the Luftwaffe and Wehrmacht for them, I 
think, but every man Jack of the two thousand 
crewmen on that flight was named Schultz, 
rank Feldwebel, blood type AB. Naturally 
when that list went up to G2 from the Zero 
Meter Radar crew, some brass-brain upstairs 
decided the thing must be on the fritz and 
ordered the techs to take apart the Blue Box. 
They protested, of course, but orders are 
orders, so they cut it open with a welding 
torch. As any of the old civilian Zero Meter 
ops could have told them, that was the end 
of that. Whatever was inside was melted into 
a few droplets of slag by the time they could 
make a big enough hole to shine a light in, 
and that was the end of Zero Meter Radar. 
At least that’s the story I got from guys 
who were near the project. 

That was one of the most frustrating things 
about Zero—those Blue Boxes. You read a 
lot these days about how sad it is that every¬ 
body is an appliance operator and that there’s 
hardly any homebrewing any more like in the 
old days. There wasn't any homebrew equip¬ 
ment on Zero at all. Everybody I ever con¬ 
tacted on the band was working with the 
same old Blue Box. As far as anybody knew, 
they were all World War I surplus rigs; 
at least we all found ours the same way, 
knocking around in the junk piles at the backs 
of the WWI surplus stores. They never did 
get in the catalogs, because the store operators 
fortunately didn’t know what they were. 

It wasn’t surprising either, because a Blue 
Box didn't look like much. It was a small box 
about six by six by ten, with a dull blue-black 


crackle finish. There was only one knob on 
the front, a jack for a key, another for phones, 
and an antenna terminal on the back. No 
label, no brand name, nothing. Just a plain 
Blue Box, except for the peculiar business 
about there being no sheet metal screws or 
rivets, or any way at all to open it up. 

Some of us tried, of course. Any ham would 
be curious about the circuit and components 
that could handle that kind of frequency. But 
drill bits got blunt and hacksaws didn’t seem 
to have any effect, so we gave up on that 
angle and just operated. We all heard about 
the guy who couldn’t take not knowing and 
went at his with the blowtorch. He never 
showed up on the band again. Just like with 
the radar unit, when he got it open he found 
everything inside melted down. One of us— 
I don’t remember now exactly who—got a post¬ 
card telling what happened, and about how 
he was looking all over the country for an¬ 
other Box, but he apparently never did find 
one. 

We had to admit that the theory of it was 
beyond us, which is why we never got very 
far in homebrewing, or even in drawing up 
tentative circuits. After all, how do you design 
a tank circuit that is resonant at infinity 
megacycles? That, unfortunately, is the way 
it goes on Zero. If the wavelength is zero, 
you can’t fight the fact that the frequency has 
got to be infinite. Some of us had a few 
bright ideas about designs, but search as we 
would through the old catalogs, we never 
could find specs for components that would 
come close to what we’d need. Maybe soon, 
with some of the new microminiature stuff 
that’s coming out, but back then there wasn’t 



Of course, it was hard to open up the Zero Meter 
rig. 
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a tube on the market that could handle infinite 
frequency. At least not with enough gain to 
make it worthwhile wiring into a breadboard 
circuit. 

The frequency, of course, was why every¬ 
thing on the band was CW. If you think 
about it a little, you’ll see that modulating a 
wave means you are adding to it and sub¬ 
tracting from it. And if you’ve had the math, 
you know that no matter what you add to or 
subtract from an infinite frequency, you still 
have the same frequency at the output. May¬ 
be phase or pulse modulation might be the 
answer, but we didn’t know enough about 
that sort of thing then. 

That was the reason the old Blue Box was 
so simple, too. If you’re rock-bound on a 
single frequency, you don’t have to worry 
about tuning and loading and such. There was 
only that one knob, which was on-off and re¬ 
ceive volume. No VFO or frequency read-out, 
of course, because you can’t QSY on Zero, for 
the same reasons you can’t modulate it. And 
when I say rock-bound, incidentally, I say it 
because I imagine that was the way it was 
done in whatever circuit was inside the Box. 
We did a lot of speculation about it on the 
band in the old days, laboriously tapping out 
our theories to each other. About the only 
thing we came up with was the fact that it 
had to be that way—seeing as a crystal gets 
higher in frequency as you grind it down, 
then if you keep grinding and get it down to 
zero thickness, then it has to oscillate at an 
infinite frequency. Makes sense. 

I tried once, figuring if I was ever going 
to build up a circuit on my own I might as 
well start with the crystal. 1 ground and 
ground away, and after ruining a lot of stock 
finally managed to get one down to zero, but 





Building a Zero Meter beam. 


as soon as I tried to pick it up the damned 
thing shattered. That was the last time I tried 
working on zero-thickness crystals. I’d worked 
so hard mastering the technique of getting 
them down to zero thickness—and that’s pre¬ 
cision work, believe me, with no tolerances 
at all—that 1 didn’t want to spend another 
year or so figuring out how to handle any¬ 
thing that thin without breaking it. 

My crystal fiasco naturally brings to mind 
the story of poor Joe, who was experimenting 
with the antenna end of things. That was one 
of the real pleasures of working on Zero, the 
fact that you could work up a really fancy 
antenna and not have to worry about space 
or big hunks of metal hanging up there in the 
sky to worry the neighbors. On Zero, you 
can obviously have all the elements you want, 
on a zero length boom, and with zero length 
elements. You have to be pretty careful about 
spacing, though. If you’re off by even the 
littlest bit your directors start acting like re¬ 
flectors, and you end up with a pretty confus¬ 
ing polar plot. 

I never bothered with more than 42 ele¬ 
ments on my own beam, but Joe decided he 
was going to go for broke and really put out 
the rockcrusher signal of the band. You know 
how some guys are if they don’t get forty- 
over reports every transmission. Joe’d worked 
on his beam for over 12 years and managed 
to fit something over four thousand elements 
onto the boom—he’d lost track once, and wasn’t 
sure exactly how many he had, because of 
the difficulty of counting zero-length elements 
on a zero-length boom with zero spacing— 
but he did know he’d put on more than four 
thousand. Then one day he had the beam 
taken down and in his shack to add still 
some more elements, and while he was out 
getting some more zero-diameter aluminum 
element stock his wife came into the shack 
and opened the window. I need say no more 
than that there was a strong breeze that day, 
and poor Joe never found his beam again. 

At the trial, Joe kept sobbing so piteously 
and mumbling over and over, “Gone, gone, 
gone” that the jury couldn’t believe anybody 
that grief-stricken could possibly be respon¬ 
sible for his wife’s mysterious disappearance. 
It took the spirit out of Joe, though, all those 
years of work lost, and the last I heard from 
him he was working low frequency, down on 
the 20-Micron band. 

I think Wayne was a little reluctant to let 
the news about Zero get around too much, 
which is why he gave us OOT Zero ops the 
word in such a coded fashion. But I’ve man¬ 
aged to convince him that somebody has to 
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get out a warning about Zero antennas just 
in case one of you stumbles across a Blue 
Box up in the attic, or finds one in a surplus 
store. We’re both convinced that there aren’t 
any left, but still, just in case. 

The warning is this: whatever you do, never 
use a long-wire antenna on Zero. All of us 
on the band hack then knew enough about 
antenna theory to know what was likely to 
happen if we put even a one-inch wire on 
that antenna terminal and operated it as a 
wire antenna instead of running a feed-line 
to a properly designed, resonant Zero Meter 
antenna. If you look at the charts in the 
manuals, you’ll see why yourself. The gain 
of a long-wire goes straight up as the antenna 
lengthens in terms of wavelengths, and there 
doesn't seem to be any fall-off. 

Consider the wavelength of Zero, and you 
see right away that any length of wire at all 
contains an infinite number of wavelengths. 
That means, of course, infinite gain in the 
antenna, which means that the minute you 
hit the key you’d put out an infinitely strong 
signal. It would slop over onto every other 
frequency in the spectrum, still with infinite 
strength, and blow out the front end of every 
other receiver in the world. And eventually 
in the universe. It would only be a split micro¬ 
second pulse, but enough. Or maybe that 
strong a signal would instantaneously melt 
your longwire, and thus no signal would get 
out at all. I’m not really that strong on theory, 
but that’s the way we used to figure it—that 
it would last long enough to get that infinite- 
gain signal out—and so we never dared try to 
see if it was right. If you should find a Blue 
Box, take heed! 

The reason I’m back on Zero is that when 
the big confiscation came, I turned in the 
Box I was operating with, and completely 
forgot that I’d picked up a spare, and that 



joe kept sobbing pitifully ot his trial. 


it was lying behind a lot of other old radio 
junk in the cellar. But when I read Wayne’s 
ad I suddenly remembered it, after all these 
years, and went down and found it. I dusted 
it off, plugged it in, and put out a tentative 
CQ. Much to my surprise there were some 
answers, so pretty much the same must have 
happened to some other guys. 

I recognized a few of the calls, and it was 
a real pleasure to meet old friends on the 
band. There were a few pretty strange pre¬ 
fixes coming in, though, and when I asked one 
of my contacts about his exact QTH—but 
that’s another story. 

Dig into the backs of those WWI surplus 
stores. There may still be a few of them 
around. Maybe you’ll be lucky enough to find 
a Blue Box. Just be extra careful about not 
putting on a long-wire, and I’ll see you on 
Zero. 

. . . WA2TDH 
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Roy Pafenberg W4WKM 
316 Stratford Avenue 
Fairfax, Virginia 


Automatic Tuning for the 

ARC-5 Receiver 


The typical aircraft Command Set installa¬ 
tion used a remote control station located for 
convenient operation by the pilot or. in some 
cases, another crew member. The receiver and 
transmitter were fitted into whatever space 
was available and tied together by cables. 
Flexible shafting w as used for remote tuning 
of the equipment. 

Some Navy aircraft installations precluded 
the use of flexible shafting and a motor driven 
remote tuning unit, the C-131/AR Automatic 
Selector Mechanism was developed for use with 
AN/ARC-5 and Navy ARA Command set re¬ 
ceivers. This automatic tuning has been spot- 
tily available on the surplus market. More 
plentiful have been the ARA and AN/ARC-5 
receivers with the C-131/AR installed. The 
photograph shows a Command Set receiver 
with the motor driven control unit in place. 

It is not feasible to remove the automatic 
tuning system from the receivers since the 
original dial and drive were discarded when 



The C-131/AR installed on an ARC-5. 


the control unit was installed. Manual opera¬ 
tion of the receivers is not changed from the 
original and the direct drive tuning knob is a 
bonus not found with the run of the mill Com¬ 
mand Set receivers. A further advantage is 
that the modified receivers may be used for 
mobile operation and located in the trunk of 
the car. While the remote assembly was de¬ 
signed to operate from a 20 to 30 volt dc 
source, they will work from a 12 volt dc sys¬ 
tem. 

The schematic diagrams of the drive assem¬ 
bly and the remote selector switch are shown 
in Fig. 1. Circuit elements referred to in the 
following discussion are keyed in the diagram 
by circled letters. The unit contains six se¬ 
lector disks with contact segments (A) sep¬ 
arated by gaps (E). The angular position of 
the gaps controls the setting of the receiver 
tuning capacitor, and the position of each disk 
may be set by a front panel screwdriver ad¬ 
justment. Contact arms (B) are mounted on 
a common shaft (D) which is geared to the 
motor drive. Direction of motor rotation is de¬ 
termined by the motor winding (C) selected 
by the relays (R). The two contacts of the 
remote control switch associated with each of 
the six positions are wired to corresponding 
segments (A) of the six selector disks. 

When the remote control switch is set to a 
given position, the circuit is closed through a 
disk segment (A) and one of the two relays 
(R) is energized through the contact arm 
(R). This relay closes the circuit through one 
of the motor windings (C) and the motor 
turns in the corresponding direction. The mo- 
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Fig. 1. Schematic diagram of the C-131/AR 
automatic selector mechanism. 

tor turns the receiver tuning drive and the 
contact arms until the contact arm bridges 
the gap (E) between the disk segments. Both 
relays are then closed, removing voltage from 
the motor and the drive stops at the preset 
position. Turning the remote switch to another 
position will start the tuning cycle again. 

For operation from a 12 volt de source, the 
relays in the C-131/AR unit must be adjusted. 
Remove the cover and decrease the armature 
spring tension of the relays until they operate 
reliably on 12 volts. If spot frequency re¬ 
ception is desired, wire a six position, two 
gang switch to the unit as shown in Fig. 1. 
Connect the auto battery “hot” lead to Pin 17 
of the receptacle and the ground return to Pin 
16. Make no connection to Pin 9. Polarity is 
not important; while direction of rotation will 
change, the system will still work. 

To set up the spot frequencies, turn the 
front panel switch to the “Auto” position and 
slide back the covers from the front panel 
channel adjustment screws. Set the remote 
switch to the desired channel and turn the 
corresponding channel adjustment screw until 
the receiver tunes itself to the desired fre¬ 
quency. Set up the balance of the channels 
in the same fashion. 

If continuous remote tuning is desired, de¬ 
lete the remote selector switch and associated 
wiring. Connect battery to Pins 16 and 17 of 
the connector and wire a spdt, center off, 
spring return switch as shown in the Fig. 1 
inset. 

The motor driven tuning feature of the 
C-131/AR control unit does have practical 
amateur application. Even if the receiver is 
installed under the instrument panel, the mo¬ 
tor driven tuning saves a lot of inconvenient, 
and often dangerous, knob twisting. In any 
event, this article answers the question of 
what the “little black box” was used for. 

. . , W4WKM 
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Boosting Talk Power in ALC Transmitters 


One of the big premises on which the ad¬ 
vantages of SSB over conventional AM phone 
is based is, of course, the high peak power 
level—sometimes exceeding CW ratings—to 
which most transmitting tubes can be driven. 
However, much of the advantage dissipates 
when it is recalled that the “average” voice 
drives the usual SSB rig to but 30 to 60 per¬ 
cent of PEP ratings, hitting top peaks only 
occasionally. 

Regular audio speech clipping, which has 
been applied successfully to AM phone for 
many years to increase the average modula¬ 
tion level, does little to improve matters in 
SSB. Well-designed audio compressors (or 
even better, compressors applied to the SSB 
RF waveform itself in some intermediate stage 
in the transmitter) represent the ultimate in 
attaining average power near the PEP ratings 
for which the transmitter was designed. Un¬ 
fortunately, such units—especially the RF 
compressors, which require an additional SSB 
crystal filter—are costly and can not be easily 
installed in the cabinets of most rigs to make 
a completely self-contained unit. 

A poor-man's approximation to the com¬ 
pression and limiting action of these acces¬ 
sories can be had very easily for only a couple 
of dollars and a few minutes’ time if your rig 
employs automatic load control (ALC). 

Most of the circuits work like this: When 
no final amplifier grid current is drawn, a 
normal bias exists at the grid of an earlier 
intermediate amplifier or driver stage, provid¬ 
ing maximum gain. When final amplifier grid 
current begins to be drawn, the circuit gen¬ 
erates a rectified voltage (which follows audio 
peaks), applying this voltage as an additional 
bias to the intermediate amplifier. This effec¬ 
tively decreases the gain of the stage, and 
consequently, the driving voltage that is ap- 
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Fig. 1. The transistor preamplifier described in the 
text. 


plied to the grid of the final amplifier. The 
whole process is remarkably similar to the 
standard AVC action in communications re¬ 
ceivers. 

ALC in the SSB transmitter improves per¬ 
formance by making it difficult to seriously 
overdrive the final amplifier with its resultant 
“flat-topping” and distortion, and by indirectly 
providing a measure of speech compression. 
But because the ALC is asked to work over 
too-wide a range of levels, corresponding to 
the complexities of human speech, it cannot 
markedly increase the average-to-peak power 
ratio. 

An improvement can be had by adding a 
simple microphone pre-amplifier ahead of the 
first speech amplifier stage in the transmitter. 
By driving the speech amplifier very heavily 
—but below the point of serious distortion— 
a measure of speech compression can be ob¬ 
tained in conjunction with the ALC circuit. 

Fig. 1 shows the schematic diagram of a 
miniature one-stage transistorized preamp 
which can be built into most crystal or dy¬ 
namic mike cases. 

The preamp was built into the case of an 
Astatic D-104 crystal mike, and a miniature 
9-volt battery was mounted within the mike 
stand. Most communications mikes have 
ample room within the case for the entire 
preamp. While good results were obtained 
with the D-104, even better performance 
could be expected from one of the newer, 
specifically-designed SSB mikes. 

In practice, the rig’s audio gain control is 
operated at a much lower level; the rig is 
talked-up by advancing the gain control to 
just below the point where flat-topping begins 
to appear. On-the-air comments with the pre¬ 
amp, using a Heath Marauder, brought uni¬ 
versally favorable comments on the audio 
“punch” and quality, with no noticeable dis¬ 
tortion. The mike should be held several 
inches from the lips or held sideways, how¬ 
ever, to prevent “blasting” from breath noises. 

Although not tried in a non-ALC transmit¬ 
ter, the little preamp should give some limit¬ 
ing action, though undoubtedly not as much 
as it would produce in an ALC-type rig. 

. . . K2IKZ 
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Oklahoma City, Oklahoma 
1236 NE 44th Street 


Seeing Your SWR 


During the past decade, literally scores of 
devices for checking out SWR, antenna im¬ 
pedance, and related items have been de¬ 
scribed in the amateur press. They include 
bridges, directional couplers, and other exotic 
hardware. 

But one of the simplest and most useful de¬ 
vices has apparently been overlooked during 
all this time! 

The device (a technique, really) we’re talk¬ 
ing about will (1) give you a direct visual 
picture of your SWR curve, (2) give you a 
direct measurement of impedance vs. fre¬ 
quency over any desired passband, (3) tell 
you how much loss exists in your feedline, 
and (4) do all of these things at the same 
time with a single hookup and test. Inter¬ 
ested? Read on. 

We’ll start by saying that this is nothing 
new, as such. Some manufacturers of antenna 
feedline have used the technique for years; 



if you’ve ever seen an advertisement for “fre¬ 
quency-swept” coax, you’ve been exposed to 
the results of this technique. But so far as 
we know, hams just aren’t applying it. 

A large part of the reason for this may be 
that it required two items of test equipment, 
neither of which could be considered common 
in a ham shack until the past few years. One 
is an oscilloscope, and the other is a “sweep 
generator.” The scope is seen in more and 
more shacks these days, though the sweep 
generator still can’t be called common. 

However, a sweep generator adequate for 
the purpose can be easily built, and a number 
of them have been described recently. So 
we’ll assume that you have, or can get hold of. 
both the sweep generator and the scope, and 
start from there. 

The technique is extremely simple; merely 
hook up the sweep generator to the feedline 
or other device to be tested for impedance 
(through a terminating pad), and use the 
scope with an RF probe to measure RF volt¬ 
age across the impedance at the same point 
to which the sweep generator is connected. 
Fig. 1 shows the scheme. 

You don’t need a fancy scope to do this, 
either. With the RF probe, the RF voltage is 
transformed to DC. Since the sweep gener¬ 
ator does sweep across its band at a regular 
rate, any variations in RF voltage (and conse¬ 
quently in DC output of the probe) occur at 
the same rate as the sweep. In most gear, this 
is 60 cycles per second, and virtually all scopes 
will handle a 60 cycle signal adequately. 

When the load is “flat,” though, there are 
no variations in RF voltage and as a result 
the output of the probe is pure DC. If your 
scope happens to be of the DC variety, you 
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Fig. 2. Chopper circuit necessary for AC coupled 

scopes. 

have no problems at all here. If not, hook up 
a “chopper” as shown in Fig. 2 to give you a 
zero-reference line. Now any DC output from 
the probe will appear (to the scope) to be 
AC square-waves, at the frequency at which 
the chopper operates. If a code buzzer is 
used, this frequency will be around 1 kc, and 
since the sweep rate is so much lower, the 
scope trace will approximate a pair of straight 
lines for a flat load. 

To calibrate everything, provide a dummy 
load of the same impedance as the coax cable 
you’re using and hook things up as shown in 
Fig. 3A. Most commercial sweep generators 
are designed for 75 ohm output, which is why 
we show 75 ohms rather than the more com¬ 
mon 52 ohm coax. Make sure that the dum¬ 
my load really is flat at the frequency you’re 
interested in, then turn things on. 

If everything is working right, you should 
get the “perfect trace” pattern of Fig. 3B. The 
upper line is the “load” trace, while the lower 
one is the zero reference. The distance be¬ 
tween them is proportional to the DC voltage 
developed in the probe by the RF across the 
75 ohm load. 

It may happen, though, that the sweep 
generator doesn’t give you a constant output 
over its sweep band. In addition, sometimes 
probes have resonances which tend to foul 
things up. If either of these happens, your 
trace will look something like the “non-linear 
trace” picture in Fig. 3B. The bumps and 
dips may be at different places, but at any 
rate you won’t have a nice smooth straight 
line. 



TO SCOPE 


Fig. 3A. Calibrating the scope. 


Don’t let it bother you too badly. It will 
complicate things a bit, but not excessively. 
Simply take a grease pencil and trace over the 
line, no matter how jagged it is. The grease- 
pencil tracing then becomes your standard of 
a “flat” line, and SWR is figured by noting 
departures from the tracing rather than from 
absolute flatness in the later stages of the 
measurement. 

This is the point, incidentally, to start won¬ 
dering how this idea works. Fig. 3A is almost 
obvious; as the sweep generator sweeps its 
frequency band, the RF voltage across the 
resistor stays the same and so probe output 
also stays constant. The chopper lets the AC 
scope display the result, and you get Fig. 3B. 

But what if, instead of a 75 ohm resistor, 
we have a length of coax which terminates in 
an antenna? This, after all, is what we want 
to measure. 

Before getting into that, let’s see what hap¬ 
pens if we use just a length of coax termi¬ 
nated in a resistor. Let’s make the coax a full 
wavelength long at 400 me, which is a shade 
under 20 inches (after allowing for velocity 
factor) and is a nice convenient desktop size. 
Let’s also assume that our resistors are still 
pure resistance at 400 me, though of course 
we know that’s not quite true. 

Now let’s hook a 75 ohm resistor across 
the far end of the coax from the probe and 
start sweeping around 200 me. Since the load 
is an exact match to the line (under the as¬ 
sumptions we made) all the power from the 
sweep generator goes on up the line and is 
dissipated in the load resistor. It makes no 
difference just what the exact frequency is; 
the load is not frequency-sensitive under our 
assumptions. 

But if we hook a 150 ohm resistor on the 
far end instead of the 75 ohm unit, we have 
introduced a 2-to-l SWR on the line. What 
this amounts to is that not all the power going 
up the line to the load can be absorbed by the 
load; some is reflected back down the line. 
In Fig. 4 the block marked X represents the 
measurement point, and this is where we 
measure the reflected voltage. With a per¬ 
fectly matched load, Er.n is zero, but with 



Fig. 3B. Typical troces from the circuit of Fig. 3A. 
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Fig. 4. Explanation of the scheme to see your SWR. 


a mismatch at the far end, E»n exists. It may 
be nearly equal to E*™ if SWR is extremely 

high and line losses are low. 

At point X, the voltage we will read with 
our probe consists of the sum of E s , n and 
Ereti. If they both happen to be in the same 
phase, the voltage at point X will be higher 
than that of the generator alone, while if they 
are out of phase with each other, the voltage 
will be less. Phase at point X depends on 
both frequency and line length. 

The phase of Eren is determined by the 
time it takes for the outgoing signal to get 
to the end of the line and come back to point 
X, and thus depends on the frequency of the 
outgoing signal if line length is fixed. What 
this means is that, at some frequencies the 
voltage at point X will be greater than that 
of the generator alone, while at other fre¬ 
quencies it will be less. In between, it will 
vary from positive to negative peak values. 

Now let’s go to Fig. 5, which shows four 
typical scope traces. Fig. 5A is simply our 
perfect reference trace all over again; this 
is what we get with a flat line. The two traces 
are exactly parallel. 

Fig. 5B shows what happens if we use the 





Fig. 5. Typical scope traces. See text for explana¬ 
tion. 
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example just cited and sweep from 100 to 
400 me. At 100 me, the total line length from 
point X to load and back to point X is M wave¬ 
length. When the signal reflects at the load, 
its phase is shifted 180 degrees, and the half 
wavelength out-and-back which it must travel 
adds another half wavelength or 180 degrees 
to its phase delay. The result is that Er.n and 
Er.b are in phase, and the voltage at point X 
is at its peak. 

When the sweep generator reaches 200 me, 
the round trip from X to load and back is a 
full wavelength, which leaves the phase of 
the reflected voltage unaffected. Since it was 
already shifted 180 degrees by reflection, it 
is exactly out of phase with the generator 
voltage, and the total at point is at a mini¬ 
mum. 

At 300 me, round trip distance is 1M wave¬ 
lengths and the situation is the same as at 
100 me; at 400 me, the distance becomes 2 
wavelengths and the 200 me argument ap¬ 
plies. 

The frequency markings on the zero ref¬ 
erence, by the way, are there just for the 
example. Don’t expect to find them on your 
scope. 

In between the peaks and valleys, the total 
voltage at point X is somewhat between the 
extremes we’ve discussed. If you were to du¬ 
plicate this example with such an extreme 
sweep range, you’d find that the trace would 
be a perfect sine wave. At this point, what 
you have on your scope screen is an actual 
picture of a standing wave on the line! 

The peak value of the reflected voltage de¬ 
pends, naturally, on how much voltage is re¬ 
flected, and this in turn depends on the 
amount of mismatch at the far end. Since 
SWR is just a more convenient way of saying 
“amount of mismatch,” the lines shown dotted 
in Fig. 5B could be drawn on the scope face 
and marked “SWR=2.” Similarly, all other 
values of SWR could be calculated and the 
scope face caibrated for them. 

Normally, we would never use such a wide 
sweep range. Let’s narrow the sweep width 
down to cover just the area between 180 and 
225 me and see what we get. It’s shown in 
Fig. 5C, and as you can tell is simply a hori¬ 
zontally-expanded version of that portion of 
the curve around 200 me in Fig. 5B. We also 
changed the vertical gain setting for this 



Fig. 6. 6 db pad for matching 75 ohms to 52 ohms. 
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drawing, as indicated by the different posi¬ 
tions of the SWR-calibration lines, to make 
more clear what happens. In practice, this is 
the kind of curve to expect. If your sweep 
range includes the frequency of lowest SWR, 
the trace will resemble Fig. 5C or its image 
(upside down). 

Should you get a trace which looks like 
Fig. 5D, you are sweeping a band far re¬ 
moved from the frequency of lowest SWR. 
Retune the sweep generator until you get 
something like Fig. 5C, and you’ll be in the 
right ballpark. 

Keep in mind that so far, we’ve been talk¬ 
ing simply about a mismatched transmission 
line, with a resistor at the far end. The posi¬ 
tion of minimum SWR is determined by line 
length in this case. But if the line terminates 
in an antenna instead of in a resistor, which 
is the case we really want to check, then the 
picture changes. 

For instance, let’s assume a dipole antenna 
cut to resonate at 7.1 me, and sweep from 7 
to 7.2 me. 

Right at resonance, the antenna will be a 
pure resistance, and to keep things simple 
let’s assume that it matches the line perfectly. 
At this stage, SWR is 1 to 1, and at the reso¬ 
nant frequency the trace vvoidd be flat; it 
would be just as far from the zero as if a 
resistor were on the end of the line. 

As we go below resonance, to 7 me, the 
antenna begins to look like a capacitor, and 
the SWR rises. Some voltage is now reflected 
back down the line, and our scope trace will 
depart from flatness. 

Above resonance, around 7.2 me, the same 
thing happens again. This time the antenna 
appears inductive, but the effect is similar. 
Voltage is reflected back down the line, and 
the scope trace changes again. 

The important thing is that, on either side 
of resonance, the voltage at point X changes. 
It will change in the same direction regard- 
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Fig. 8. Typical traces when aligning a converter. 


less of being above or below resonance; the 
direction will be determined by line length, 
but no other characteristic will be affected. 

What you come out with is a trace that 
looks like Fig. 5C, except that the trace now 
touches the 1-to-l SWR calibration line in¬ 
stead of passing through it to touch the "2” 
line. If the antenna isn’t matched to the line 
at resonance, the trace will be either above 
or below the “1” line because of SWR. In 
either case, if you have some idea of vertical- 
scale calibration you can get a direct reading 
of your VSWR. 

To get this idea of the vertical-scale cali¬ 
bration, you could measure the SWR of your 
antenna at several points over the band (say 
at 7, 7.1, 7.2, and 7.3 me) with a good SWR 
meter. Next, sweep the band with the hookup 
described here, and read the vertical grid in 
arbitrary units. Using a frequency spotter, 
find the points on the trace which correspond 
to the frequencies at which you took SWR 
measurements, and make up a chart relating 
“vertical units” to “measured SWR” at these 
points. You will find that they fall into a 
simple relationship, and from that point on 
you can tell the SWR at any spot on the 
trace by reference to your chart relationship. 

The disadvantage of this idea is that it is 
good for only one setting of the sweep gen¬ 
erator, and sometimes for only one line length! 
A more general technique for calibration in¬ 
volves a little bit of arithmetic, but can be 
applied anywhere. Here it is: 



Fig. 9. Adding a marker generator. 
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Fig. 10. 75 ohm to 600 ohm balancing pad. 


By removing the coax and hooking up the 
calibration circuit of Fig. 3A, you can deter¬ 
mine how many vertical units of voltage you 
would have on a completely flat line. When 
you reconnect the coax, you can tell from the 
screen how many units of voltage are actually 
present at point X, for any specific frequency. 
By counting vertical units from the “flat” 
voltage to the final trace, you can tell how 
much reflected voltage is present. 

Once you have values, in the same “vertical 
units” for both the “flat voltage” and the re¬ 
flected voltage, you can proceed to the VSWR 
formula. It requires that you first divide the 
reflected voltage by the forward voltage to ob¬ 
tain a ratio which we’ll call “A,” then solve 
the equation: VSWR = (1 + A)/(l — A). 

All you really have to do is to obtain ratio 
A in a decimal-fraction form, then look in the 
ARRL Handbook’s “RF Measurements” sec¬ 
tion for their calibration curve on the “Moni- 
match” type of SWR meter. This is the curve 
of the VSWR equation, and it can be read 
directly. 

And if you don’t have a Handbook handy, 
we’ve put together a table of VSWR vs. “ratio 
A” which can give you a quick idea of vour 
VSWR. 

All this time we’ve been talking about the 
use of the sweep technique for a specific ap¬ 
plication with a specific value of impedance, 
75 ohms. What about other impedance values? 

If they’re fairly close to 75, you can use an 
impedance-matching pad for terminating the 
sweep generator. This is a T-pad designed to 
see 75-ohm impedance on one side, and what¬ 
ever impedance you desire on the other. To 
perform its job properly, such a pad must 
have a certain minimum loss, and the greater 
the separation between the two impedance 



Fig. 11. Balanced RF probe. 


VSWR Table 


Ratio A 

VSWR 

0.0 

1.00 

0.1 

1.22 

0.2 

1.50 

0.3 

1.86 

0.4 

2.33 

o.s 

3.00 

0.6 

4.00 

0.7 

5.67 

O.S 

9.00 

0.9 

19.00 

1.0 

infinite 


values, the more loss necessary. To match 75 
to 52 requires 6 db, which isn’t prohibitive. 
Fig. 6 shows a suggested matching pad for 
this purpose. For best results, resistance val¬ 
ues should be as accurate as you can get 
them, even though they’re not standard. And 
the resistors must be non-inductive. 

But what if you want to see the trace of a 
high-impedance grid circuit, for instance? 

One way to do this is to wind a link on 
the resonant tank, coupling and tuning the 
link so that it looks like a perfect match to 
either 52 or 75 ohm coax when the grid cir¬ 
cuit is at its proper impedance level. Then 
sweep the input circuit, coupling in through 
the link. Any impedance variation in the 
high-Z circuit will be reflected back as a 
change in impedance of the link, which will 
in turn show up as increased SWR on the 
scope trace. By this technique, bandpass cir¬ 
cuits can often be adjusted to have just the 
characteristics you desire. 

To determine the loss of your feedline, 
climb the tower and put a good short across 
the feedline right at the antenna. Then come 
back down and sweep the feedline in the 
neighborhood of your frequency, changing 
sweep generator center frequently as neces¬ 
sary until you get a trace looking something 
like either Fig. 5B or 5C. 

If the line had no losses, the negative peak 
of the trace would come right down to touch 
the zero-reference line, because all the voltage 
would be reflected back down and you would 
get perfect cancellation. 

But in practice, the loss in the line will 
keep the negative peak from quite touching 
the zero reference. The amount by which it 
misses indicates how much loss you have; the 
less separation, the lower the loss. 



Fig. 12. Unbalanced RF probe. 
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To measure loss exactly, determine the 
amount by which the peak misses zero, and 
also the “flat voltage” just as in measuring 
SWR. Then calculate the corresponding “ratio 
A.” This is the square of the fraction of volt¬ 
age lost in a one-way trip up the line, since 
your measurements were made on a round- 
trip basis. But since power varies as the 
square of voltage, it is also directly the frac¬ 
tion of power lost in the line on a one-way 
trip, and can give you the loss in db. 

To convert this power fraction into a deci¬ 
bel figure, simply look in a power-to-db chart. 
The result will be the db loss in your feedline. 

Oh yes; don't forget to go back up and re¬ 
move the short before turning on the rig! 

While you have everything hooked up you 
might want to take some readings on any 
VHF converters lying around the shack. A 
few connections would have to be changed 
to do this, but not many. The equipment ar¬ 
rangement is shown in Fig. 7; the major dif¬ 
ference is that the RF probe is moved to the 
converter output. 

The sweep generator should be covering 
the band for which the converter is designed, 
with at least half again the bandwidth of the 
converter on either side. For instance, if 
you’re checking a 6 meter converter the sweep 
should be from 48 to 56 me. As always, cali¬ 
brate the setup first by hooking a dummy¬ 
load resistor across the sweep-generator’s ter¬ 
minating-pad output and tracing the resulting 
display with a grease pencil on the scope face. 

Then move the probe to the converter out¬ 
put as shown in Fig. 7 and sweep away. Most 
likely, the first display you’ll see will be a lop¬ 
sided curve like that of Fig. 8A. With a bit 
of care and patient tweaking of all tuning ad¬ 
justments, vou should be able to get it looking 
like Fig. 8B. 

To tell just where you are in frequency, a 
“marker generator” may be added to the hook¬ 
up as shown in Fig. 9. The marker output, 
hitting the RF probe along with the sweep 
output, causes an audio beat. The resulting 
audio signal at the probe output causes a pip 
to appear on the trace whenever the sweep 
and marker generators zero-beat with each 
other. 

The marker may be your regular station 
VFO, with as much of the transmitter as 
necessary to get output of about the same 
strength as that of the sweep, or it may be 
a 1 me crystal oscillator as used in frequency 
standards. With a 1 me oscillator having high 
harmonic output, pips will appear every meg¬ 
acycle across the trace, giving a convenient 
calibration of frequency. 



Fig. 13. Improper signals resulting from spurious 
pick up. 


All this way, we’ve been talking about coax 
and other unbalanced systems. What about 
the balanced variety? 

It works just the same way except that the 
sweep generator’s output must be made bal¬ 
anced by using either a set of balun coils or 
a balancing pad, and a balanced probe must 
be used. 

Fig. 10 shows a 75-to-600-ohm balancing 
pad, while Fig. 11 is the schematic of a bal¬ 
anced probe suitable for any impedance level. 
If you want to build an unbalanced probe in¬ 
stead of buying one, use the schematic of 
Fig. 12. 

In either case, use normal caution in wiring 
the probe. The balanced probe, especially, 
requires as perfect balance as you can get 
between its two sides. Unbalance will result 
in inaccurate readings. The best way to get 
the balance in the first place is to make every¬ 
thing physically symmetrical, and the way to 
check it is to measure a resistor or other 
known flat load. 

When measuring out an antenna system, 
you may run into trouble from TV stations or 
strong locals riding through and showing up 
on your scope trace. Also, 60-cycle hum may 
be picked up from house wiring. The pattern 
contributions from these sources are shown in 
Fig. 13. There’s little you can do to avoid 
them, but when you know what they are they 
can be ignored. 

For additional data on these subjects, a 
wide range of books is available. The subject 
of probes themselves and some more applica¬ 
tions of this technique are covered in Probes, 
by Bruno Zucconi and Martin Clifford, pub¬ 
lished by Gernsback Publications Inc. The 
subject of SWR is taken up in detail in a 
paper-bound book titled Microwave Trans¬ 
mission Design Data by Theodore Moreno 
and published by Dover Publications Inc. 
Don’t let the imposing title frighten you; the 
data can be understood by anyone who has 
waded his way through the Handbook, and 
there’s far more detail and explanation as 
well. . . . K5JKX 
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Peterborough, N.H. 


The 1215 Transistor Superhet 

Part II: if , af and assembly 


This article is the third part of the UHF 
transistor superhet receiver series that started 
in the December 73. The first article de¬ 
scribed the mixer and the second the oscilla¬ 
tor. This one takes care of the if strip, audio 
amplifier, final assembly and a simple antenna. 


Basic if amplifier 

Fig. 1 shows the basic 28 me if amplifier. 
It has good gain so three stages are all you 
need for the complete if strip. The Sprague 
2N1726 costs under $1.25 and does a good 
job. You can use the 2N1745 for a little more 
gain if you wish. 

It will pay you to go through this circuit 
carefully as there are certain principles which, 
if followed, will give you a good understand¬ 
ing and confidence in stable HF transistor 
amplifiers. 

The DC bias for the base is inserted 
through RFC1. Cl isolates that DC from any 
other DC voltages or ground that might be 
present on the input cable or connections. If 


INTERSTAGE 



UA-6 TURNS 
LIB* 12 TURNS 
L2 • 2 TURNS 
L3 • 2 TURNS 
(ALL ON 6-52 
SLUG-TUNED 
COIL FORM) 


the input is another of these stages (shown 
at L3), RFC1 and Cl are not needed. A low 
impedance cable or link should be connected 
to A and B while testing or the stage may 
oscillate. It won’t take off in the final if strip. 

The base bias is shown as adjustable. This 
is to set the gain and current at the correct 
point, but fixed resistors are used in the final 
circuit. As a general rule, you can use 5 k 
from base to ground and about 33 k from 
base to the minus 12 volts. 

A good place for an if gain control is in the 
the emitter circuit. Add a 5 or 10 k poten¬ 
tiometer (actually rheostat) to R3-but be sure 
to keep R3 in the circuit. 

Some shielding is advised. A much smaller 
model makes this even more important. Put 
the transistor base connection close to a hole 
in the shield and run the base lead through it 
with a short wire. A word on if feedback and 
regeneration is due here. Feedback from the 
collector to the base circuits will produce 
oscillation of course, but much less feedback 
will produce much greater regeneration be¬ 
tween the three stage amplifier input and its 
output. Watch out for this when completing 
and cabling the whole package. 

Now coming to the collector circuit and LI. 



Fig. I. Basic 28 me if amplifier. 


Fig. 2. Subminiature terminol strip. 
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The 28 me if amplifier strip. It's built an a piece of copper clad bokelite with shields between each of 
the three stages. 


This is the heart of the amplifier. I like the 
6/32 internal threaded paper coil forms be¬ 
cause they are small and only cost a few cents 
apiece. There must of course be some method 
of tuning the stages, whether by making Cl 
a trimmer or by adjusting the powered iron 
core in LI. The latter takes up less room and 
costs less. A drop of wax will keep the core 
from turning after the alignment of the am¬ 
plifier on 28 me. 

A little trick was pulled with the neutrali¬ 
zation circuit. 1 found that the amplifier had 
more gain and was less critical when I used 
fewer turns in the neutralization portion of 
LI than when I used a center tap. See the 
diagram for number of turns. Cn may be one 
or two turns of plastic hookup wire around 
the base lead. This wire has to go through a 
hole in the shielding to get from LI over to 
the base circuit. With the stage running you 
will quickly find the part played by Cn. Using 
all three stages, there will as a rule be oscilla¬ 
tion without the neutralization. If you use 


too large a value for Cn you will only' cut the 
gain a little. 

Fig. 2 shows a simple subminiature termi¬ 
nal strip that is especially useful for mount¬ 
ing the if coils. Cut small pieces of linen base 
bakelite as per the drawing and drill .02 holes 
in it. Use a Variac on your quarter inch drill 
to slow it down when you do this. You may 
also have to get a jeweler’s chuck to hold 
those small drills. Then hammer .021 com¬ 
mon brass pins into the holes with a light 
hammer, cement a thin piece of bakelite un¬ 
derneath to keep the heads of the pins from 
shorting out and see how you like them. 

Complete if amplifier 

The whole if amplifier is shown in Fig. 3. 
The slight differences between the different 
stages are due to the first stage input coming 
from the mixer, the second stage being a true 
interstage and the third feeding a diode. The 
first base input uses the RFC for DC base 



Fig. 3. Three stage 28 me if amplifier. CIO, Cl2, C15 and C16 are .01 gf. 
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The complete 1215 me tunable transistor superhet receiver. The rf components are at top, the if in the 
middle and audio at the bottom. 


security because of a possible open or short of 
the DC circuit when used with different 
cables or inputs. The second and third stages 
do not need rf chokes. L6 feeds the diode, a 
Sylvania 1N295, which demodulates the sig¬ 
nal and also furnishes AYE voltage. A word 
here about A VC for transistors is needed. In 
the straightforward circuit used here a bal¬ 


RCA 

2NHD9 



Fig. 4. Audio amplifier for the 1215 me superhet 
and other uses. 


ance between diode bias and the if stage base 
bias must be maintained. This balance re¬ 
quirement is the result of the base bias volt¬ 
age needed, and the diode, which does not 
need any bias other than that which it devel¬ 
ops itself from the signal. Several published 
circuits did not perform well at all in this 
respect. Using 150 k for R5 leaves the DC 



The 1215 me local oscillator described in part II 

of this series. 
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Fig. 5. Block diagram of the complete UHF receiver. 

base voltage flexible and 10 k for R9 allows 
the diode a stiff control of that voltage. This 
circuit works fine as is with AVC control of 
the second stage only. I use a 1 ma meter in 
the collector supply tor an S meter, shunted 
down with just enough resistance to read near 
1 ma with not signal. I would suggest a good 
large meter with correct swing damping and 
possible a jack and plug, if you intend to use 
it for much antenna work with the receiver. 

For alignment I used the 28 me modulated 
transistor oscillator described in part II of this 
UHF receiver series. It was slid into a piece 
of waveguide (drainspout) 4% inches wide, 
2M deep and 2 feet long, making an excellent 
infinite attenuator. The usual $29 to $49 sig¬ 
nal generators work all right for frequency 
determination, but as you probably know too 
well, they are no good for attenuation due to 
poor shielding, no filters in the power line, 
etc., on the higher frequencies. 

The bandwidth of the amplifier is about 
one or two megacycles, depending on how 
you define bandwidth and how you use the 
amplifier. To sharpen it, you can convert to 
lower frequencies but it won’t work with 
APX-6’s then. To broaden the bandwidth use 
more stages, more neutralization and shunt 
resistors across the whole of each LI. My ad¬ 
vice is to use it as it is. 

Audio amplifier 

Now for the audio amplifier shown in Fig. 



Outside of the 1215 me mixer. Note the crystal 
holder between the oscillator and antenna jacks. 



Fig. 6. Two element 1250 me test antenna. 


4. I’m just going to give the af schematic with 
practically no talk. After all, you can buy af 
amplifiers ready made for less than $5. This 
one has worked well for several years. I built 
it because I can service it when it stops work¬ 
ing instead of throwing it way. Suit yourself. 
I also use it as a modulator sometimes. R8, 
the emitter self bias resistor, should be 
checked carefully as follows: If you go over 
5 ohms, distortion will increase, but the cur¬ 
rent and heating will be less in the 2N109’s. 
As you go towards one or two ohms, more out¬ 
put power and less distortion on volume will 
be heard but watch out for heat and current 
creep in the transistors. The original amplifier 
uses 3 ohms. 

Receiver assembly 

The mixer, local oscillator and battery are 
mounted on a small aluminum panel on the 
top shelf. Fig. 5 shows the block diagram. 
Not much to it once you’ve built the units. A 
low impedance cable connects the mixer to 
the if amplifier, etc. You can, of course, con¬ 
dense this down a lot. 

A turn element test antenna is shown in 
Fig. 6. For more gain use the one described 
in the 1215’er article in May ’65 73. Be seeing 
vou on 1215. 

. . . K1CLL 



Interior of the 1215 me mixer described in part I 

of this series. 
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John Schmid WA6PGA 
Star Route (Jolomo Rood) 
Lompoc, California 93436 


Put Your SB-33 on CW 


If you are one of those happy SB-33 (or 
SB-34) owners, chances are that you have re¬ 
gretted, at one time or another, the no-CW 
feature of your rig. If, on the other hand, you 
are contemplating the purchase of this little 
rig, but you are hesitating because of that 
same feature—hesitate no more! 

The SBE transceiver model 33 can be put 
to CW use very easily. Less than one evening’s 
work will do it. The same probably applies 
to the SB-34 and is even more worthwhile 
since it covers a part of the CW segment on 
all four of the available bands instead of just 
the 40M Novice portion. The CW “generation” 
described below may not be too orthodox and 
measurements have not been made to deter¬ 
mine whether or not the transmitter remains 
within allowable power ratings, but the rig 
has been operated many hours in this fashion 
for more than a year and no trouble of any 
kind has developed. Reports on the air have 
been favorable without exception, including 
those obtained when specific queries were 
made as to keying characteristics, back wave, 
and such. 

Following is the long list of needed items: 

(a) one code key with normally-closed (NC) 
contacts 1 . 

(b) a length of something like RG-196/U 
coax; not more than 3 ft. 

(c) one each ultraminiature plug and jack; 
Allied Radio 42H556 (45*) and 44H995 
(27*) s . 

(d) an inch or two of #22 solid copper wire. 
Take the chassis out of the case and care¬ 
fully drill a hole into the front panel of 0.19 
inch or 5 mm diameter. Locate the hole in the 
free space (check inside too!) bounded by the 
3-position mode switch knob, the upper edge 
of the panel, and the meter. Now, don’t lapse 


CR-5 



into convulsions just cuz it said “drill into the 
front panel”! The hole is quite small, and the 
jack to be inserted is indeed ultraminiature 
and will just about not be noticed. While drill¬ 
ing, do not allow metal chips to fall into the 
wiring. Insert the jack and don’t overtighten 
the mounting hex nut. Connect and solder a 
short wire directly from the “hot” jack terminal 
to the lug on the front wafer of the mode 
switch that represents the junction point of 
one 180 pf capacitor and two 3.3 k resistors 
(the other end of one resistor is grounded and 
the other resistor ties to diode CR-5); see 
SB-33 schematic. This takes care of all the rig 
modifications. 

Now connect the NC contacts of your key 
to the plug using that RG-196/U or equiva¬ 
lent, so that the key armature ties to ground, 
that is the sleeve of the plug. The partial 
schematic then looks like so: 

Since an SB-34 diagram is not available to 
me, a short explanation of the principle of the 
modification is presented in the hope that also 
SB-34 owners will be able to convert their rig 
to CW use. All that hte modification, or better 
“addition,” consists of is that the “measured 
amount of carrier inserted into the load resistor 
of the CR-5 Sideband Selector Mixer” is 
shorted to ground by the NC key contacts. 
Only when the key is actuated (with the mode 
switch on TUNE), is this carrier allowed to get 
into CR-5 and thus put a signal on the air. 
By the way, do not use any type of key click 
filter, the obvious reason being that you are 
keying RF and not DC. 

To operate the rig on CW, tune the trans¬ 
ceiver as before. Insert the key plug into the 
CW jack just installed. Place the mode switch 
to TUNE, and start on your first SBE CW 
QSOP . . . WA6PGA 

1. If no XC contacts are available on your key, use the NO 
contacts to key an appropriately fast relay and use the NC 
contacts of the relay to key the rig. I’m using an electronic 
keyer operating Into a C P Clare & Co mercury-wetted con¬ 
tact relay HGS-1009 which opens and closes within less than 
3 msecs; you don’t have to get quite that luxurious! 

2. If the jack has an internal normally-shorted contact ar¬ 
rangement, be sure to permanently disable this shorting feature 
when the plug is removed (or your carrier will be shorted 
to chassis whenever you are on TUNE with plug removed). 

3. A similar scheme to put the SB-33 on AM was in the 
February 1965 73. 
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73 Tests the 
Tunaverter 


What’s a Tunaverter? If you don’t know, 
you haven’t been paying attention to the ads 
in 73. It’s a tunable transistorized converter 
made by Tompkins for just about any range 
you could want. Tunaverters are available for 
the 2-3 me marine band, 160, 80, 75, 40, 20 
and 15 m, and for 14-18 me for short wave 
broadcasters (or VHF if use). The ham band 
ones are available with BFO’s if desired. An¬ 
other Tunaverter covers 37-50 me for police 
and other utilities with 10, 6 and 2 m models 
coming up soon. 

We received a model 800 Tunaverter for 
test. It covers 3.5-4.0 me and has a built-in 
BFO. The circuit is quite simple. It’s a one 
transistor autodyne converter with ganged 
tuning of the antenna and oscillator. The BFO 
is also tunable and uses another transistor. 

Perhaps I’ve become a bit spoiled with all 
this complicated equipment around, but I 
really didn’t expect much when I connected the 
Tunaverter to a little transistor radio using the 
recommended procedure (wrap a few turns 
of wire around the radio for coupling to the 
loopstick). After all, what can a one transistor 
converter do? I connected a short length of 
wire to the antenna jack—a terrible mismatch 
—and turned it on. The results were really 
quite amazing. The combination pulled in all 
sorts of 75 and 80 m stations and the plane¬ 
tary tuning was very smooth. Turning on the 
BFO partially blocked the transistor radio so 
that I had to turn up the volume, but even so, 
SSB and CW stations were very easy to tune 


and were received strongly. I then pulled 
apart the transistor radio and shorted the 
ACC and the results were excellent. Termi¬ 
nals are provided for this in the Tunaverter. 
The Tunaverter is stable, too. 

Of course, the Tunaverter is really made 
for automobile use and a typical car radio is 
far better than a 6 transistor $6 portable. The 
Tunaverter has a special gimbel mount for in¬ 
stallation in a car, and the circuit includes 
switching for connecting and disconnecting 
the converter from the car radio. It’s made 
for 50 ohm input and has separate antenna 
connectors for the regular car radio and your 
ham antenna, but as you can tell from the 
above, worked well even with a short piece 
of ware or with a car antenna. 

A feature of the 80 meter model without 
BFO (number 80) is that the if output is 550 
ke so that it is perfect lor novice CW use with 
a BC-453 Q-5’er, It would take a very good 
(and expensive) receiver to beat this combi¬ 
nation for 80 meter Novice use. 

The Tunaverter is 434 x 3M x 2ft" and has an 
attractive gray case with black knobs and let¬ 
tering. The 9 volt battery fits inside and mut¬ 
ing terminals are provided for use with a 
transmitter. 

Tunaverters are $19.95 up and there are so 
many models that you really should get a data 
sheet. The converters are well made and per¬ 
form excellently. For more information, write 
Herbert Saleh and Co., Woodsboro, Texas. 

. . . WA1CCII 
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T. 0. Wallis WA5DEL 
Midland, Texas 


How to Be a First-Class Lid on Phone 

Without really trying 


“LID”—a term used in amateur radio to 
denote a poor operator; one who is inept at 
the practice of the art. 

Lids come in all sizes, shapes, and fashions. 
Some are beginners, with tickets brand-new; 
others have been cluttering up the airways 
since the infancy of amateur radio. Some in¬ 
corporate only an occasional “liddism” in their 
radio operating practice, some are moderate 
and tolerable, while some few seem to work 
at it full-time. 

The term “lid” in its original connotation 
was coined in the early days of amateur radio 
to describe the CW operator who was sloppy 
and careless in the formation of his charac¬ 
ters, but nowadays in the phone bands the 
meaning of the term has been broadened to 
cover a multitude of other operating sins. This 
article attempts to deal only with liddisms of 
the spoken word, and not with other operating 
malpractices. 

A first intimation that you are about to 
meet a lid on phone dawns when your con¬ 
versation on the air is interrupted by a voice 
calling “break, break, break, break, break, 
break,” very rapidly, a half-dozen or more 
times, usually with no identifying call sign 
given. I usually don’t give this bird an open¬ 
ing at all; I let him wither on the vine, hoping 
he’ll go somewhere else on the frequency to 
pester another operator and leave me alone. 

Perhaps the most irritating lid is the op¬ 
erator who repeats back to you the gist of 
your previous conversation before going on 
with his own remarks. This practice always 
reminds me of the cow re-chewing a regurgi¬ 
tated cud. I get up on the edge of my chair 
and grip whatever is handy until the white 
shows on my knuckles when this lid comes 
along. 

Still another liddism, and probably the one 
most commonly encountered on the phone 
bands, is the practice of the operator who en¬ 


gages in long, windy monologues, beating his 
gums on and on, ad infinitum, repeating him¬ 
self several times and seeming not to know 
how to shut up and let someone else talk. 

I can’t tolerate this type of operator; he 
sends me walking off into the other regions 
of the house, muttering about giving up my 
ticket, smashing my receiver, etc. He is ap¬ 
parently a compulsive talker and lacks the 
ability to relinquish the mike. I suppose he 
must feel that, if he ever turns the mike loose, 
he’ll never get a chance to talk again, so he 
has to say it all while he’s got it. And say it 
all he does—not once, but usually several 
times, repeating himself over and over. 

This operator, as much as any other single 
factor, drove me from AM to a KW Sideband; 
when this fellow turns up in a round table, I 
just talk right through his filibuster. Fortu¬ 
nately, most other sideband operators don’t 
like this fellow either, and several have been 
broken of the habit when they realize they’re 
being talked through on their filibusters. 

Inanities and just pure drivel make up a 
lot of the liddisms one hears on the phone 
bands. When I hear an operator state that he 
is going to “turn it over” or “ship it back” to 
another station, with so-and-so “in the side 
pocket,” I gnash my teeth in anguish. An¬ 
other hackneyed term is “fine business”; for 
the lid addicted to its use, everything is “fine 
business,” from the beginning signal report to 
the final “73,” ad nausea. How this one got 
such universal acceptance by the lid fraternity 
is beyond me. 

Another bit of lid drivel is the practice of 
giving one’s name phonetically when it is a 
common, easily understandable name to begin 
with. For instance: “The handle is John— 
J-O-H-N, Jonathan, Oscar, Henry, Nancy.” Or 
another one: “Bill—B-I-L-L, Baker, Ida, Love, 
Love.” For Pete’s sake, fellows, don’t you 
realize that if your listener can catch those 
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LOOK...HO HOMS! 


FITS ANY C. B. OR HAM ANTENNA 

/ NO BODY HOLES ARE NECESSARY 
/ FASTENS TO TRUNK LID IN MINUTES 
/ SUPERIOR GROUND PLANE EFFECT 
/ RADIATION EFFICIENCY INCREASED 
OVER BUMPER TYPE MOUNTS 
/ CHROMED RIGID TEMPERED STEEL 

SEE THESE MOBILE ANTENNA MOUNTS AT YOUR 
DISTRIBUTOR-DEALER, OR WRITE FOR FURTHER 
INFORMATION. DEALER INQUIRIES INVITED. 
E-Z MOBILE ANTENNA MOUNT INC., BOX 277, 
ALGONAC, MICHIGAN. PHONE (313) 794-7343 

PATENT PENDING 



AVAILABLE IN 
STANDARD BALL 
AND %" OR Va" 
HOLE MOUNTS 

NBT $895 



MOBILE ANTENNA MOUNT 


cotton-picking phonetics, he can understand 
your name in the first place, and the phonetics 
are a bunch o£ tommyrot? 

I am also shook by the lid operator who, 
when he has said something he believes to be 
funny, supplements it with the word “ha,” 
and then laughs in addition. You’d think he 
would realize that the two mean the same. 


them to some extent. I catch myself in a rec¬ 
ognizable liddism frequently, and no doubt 
engage in many which I don’t recognize but 
which irritate my friends in much the same 
manner in which the ones here listed irritate 
me. The ones I’ve written about are by no 
means all, and you, gentle reader and ama¬ 
teur operator/listener, will no doubt be able 


and the use of both together is redundant. 

Finally, have you heard the jerk who calls 
CQ a dozen times, then gives his call eight 
to ten times, then calls CQ another dozen 
times, then announces lie’s standing by? My 
reaction is to wonder just what lie’s standing 
by; he should be exhausted and in dire need 
of lying down to rest after the expenditure of 
that much energy. Seriously, such a long CQ 
call when the band is open usually results in 
a half-dozen or so fellows answering at once, 
on top of each other, and the resulting QKM 
is so bad that the lid who called can’t sepa¬ 
rate the answering stations. lie has defeated 
his purpose with the long CQ, and would 
have been much better off, along with every¬ 
body else on the band, to have given a series 
of short calls, with listening periods in be¬ 
tween. 

There are many other phone band liddisms 
in current practice. We have all been and 
still are addicted to the occasional practice of 


to add many more to the list. 

I am not deluded into believing that this 
article will have any effect whatsoever on lid 
operations on the phone bands. Each of us 
will be quick to recognize that old Joe Blow, 
or old So-and-So, has this or that fault, but 
very few will admit, even privately, that we 
are guilty of any liddisms in our own amateur 
practice. So the liddisms will continue to flow, 
and I will continue to grip lightly whatever is 
handy and the veins will stand out on my lace 
and I will mutter profanely under my breath 
(to keep I rum tripping the vox), and you will 
do the same when I commit: a liddism, and 
we will all continue along in our same old 
merry way. The leopard doesn’t change his 
spots overnight, and neither will the amateur 
fraternity change its operating habits. So- 
shipping it over to you, gentle reader, with 
old So-and-So in the side pocket, this is . . . 

. . . WA5DEL 
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Doug Jensen K4DAD 
6306 Liverpool 
Houston, Texas 77023 


Some Ideas on Noise-Free 
CW Reception 

The pursuit of single-signal cw reception lator follows the received cw signal, providing 


has generally lead to the use of highly selec¬ 
tive if and af filters. Unfortunately, the use 
of sharp filters inevitably results in severe 
signal distortion, since the shortest rise time 
a signal may have in order to pass undis¬ 
torted through a filter is equal to the recipro¬ 
cal of the filter bandwidth. Because the maxi¬ 
mum rise time of a signal at 455 kc is about 
10 microseconds, a filter that would pass it 
without distortion won Id have to have a band¬ 
width of at least one megacycle! As the filter 
bandwidth gets narrower than this minimum, 
the filtered signal becomes less and less in¬ 
telligible. The primary deterioration a signal 
suffers in passing through a narrow filter is 
called ringing. This effect is caused by the ori¬ 
ginally square edges of the cw wave be¬ 
coming sloped by the filtering action. The dits 
and dahs then become less distinct and melt 
into a hollow mush. 

In a recent article, 1 W60I revived a much- 
neglected technique which permits single¬ 
signal cw reception without the destructive 
ringing and background hash that usually re¬ 
sults from the use of a selective filter. The 
idea is to use the receiver audio output and 
to key an outboard audio oscillator. This oscil- 


- (2 v 



Fig. 1. Schmitt trigger. 
84 


the listener with a crisp clean signal free of 
distortion and background noise. The way 
W60I does this is to hang a 1 kc filter followed 
by a 1 kc tuned audio amplifier on the re¬ 
ceiver audio output. The rectified and fil¬ 
tered output of this tuned amplifier is then 
used to drive a relay to key the audio oscil¬ 
lator. However there are limitations in W601’s 
method, basically due to his use of a relay 
and its associated circuitry to key the audio 
oscillator. Relays are subject to a hysteresis 
effect, which means that it takes less voltage 
to hold a relay closed than it does to close 
it initially. A look at the sensitive plate relay 
spec sheets of several manufacturers shows 
hysteresis effects of 20 to 80 percent. That is, 
the relay control voltage may have to drop to 
20 percent of the value needed to close the 
relay before the relay will open. In cases of 
low signal-to-noise ratios the signal voltage 
may be only a small percentage greater than 
the noise voltage. So in no-signal periods the 
noise voltage will be close enough to the 
noise-plus-signal voltage to keep the relay 
closed between characters or parts of charac¬ 
ters. When selectivity enough to cause ringing 
is used, the sharp edges of the cw wave are 



Fig. 2. Using a zener diode to reduce Schmitt trig¬ 
ger hysteresis. 
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lost, and it is even harder for the audio oscil¬ 
lator to follow the signal. The addition of a 
dc filter in front of the relay makes a bad 
situation worse, since it tries to even out the 
difference in amplitude between the signal and 
the noise. As the code speed increases, these 
deteriorating effects cause more and more 
trouble. 

What is needed is an electronic switch to 
replace the relay. In particular, we want a 
switch with an adjustable turn-on voltage; 
we would also like the switch to produce a 
square output voltage to control the audio 
oscillator. A popular circuit for switching pur¬ 
poses is the Schmitt trigger. The Schmitt 
trigger is a bistable amplitude-sensitive device 
which rests at an “off” output voltage when the 
input signal is below the turn-on threshold, and 
flips to an “on” output voltage when the input 
signal is at or above the turn-on threshold. 
When the input signal comes back down 
through the turn-off threshold (usually some¬ 
what lower than the turn-on threshold), 
the Schmitt trigger falls back to its “off” 
state. The regeneration of the circuit causes 
rapid switching between states, which means 
that the output voltage will have vertical 
leading and trailing edges. The output wave 
will also be flat on top, because the input 


Fig. 3, left. Squaring circuit 
with no hysteresis. Above, 
Fig. 5. Emitter follower. 


stage of the Schmitt trigger is saturated by 
any signal above the turn -011 threshold. This 
means that the Schmitt trigger’s output voltage 
is rectangular-ideal for controlling the audio 
oscillator, as a source of either unblocking or 
anode supply voltage. The turn-on threshold is 
set through cathode biasing. By using a 
variable bias control, the input voltage re¬ 
quired to trigger the circuit can be adjusted, 
providing a means of discrimination against 
QRM and ringing. 

Fig. 1 shows a typical Schmitt trigger. This 
circuit produces off and on voltages of zero 
and minus twelve volts, respectively. The 
switching time is about 12 microseconds at 
300 cycles. This trigger is stable from —50 
degrees F. to 170 degrees F. There is about 
a ten percent difference between the turn-on 
and turn-off thresholds of the Schmitt trigger 
illustrated. Unfortunately, it is this difference 
between the thresholds that makes Schmitt 
triggers only slightly more efficient than relays 
for our purposes. 

The Schmitt trigger’s electronic version of 
the relay’s hysteresis can usually be eliminated 
only at the expense of output wave rectangu¬ 
larly. But Fig. 2 shows how this hysteresis 
may be greatly reduced without such a sacri¬ 
fice. The trick is to replace the Schmitt 
trigger’s usual feed-back resistor with a zener 
diode. The trigger of Fig. 2 has a threshold 
difference of 4 volts, or more than 22 percent. 




♦ 6 TO 12 V 

Fig. 4. Amplitude-difference amplifier (ADA). 


- 12 V 
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Fig. 6. Fast attack/slow decay detector. Trigger 
and bias pot adjusted until threshold of trigger a 
is in region x. 
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with the resistor in the circuit. This drops 
to three-tenths of a volt, or 1.6 percent, when 
the diode is used instead. 

To eliminate this dilemma entirely, it is 
best to try another switching circuit. Fig. 3 
shows one that displays several advantages 
over the Schmitt trigger. It does not suffer 
from poor symetry due to hysteresis, and has 
greater sensitivity (as well as better thermal 
stability). This circuit consists of a current¬ 
mode inverter (Q x , Q 2 ) driving a saturating 
inverter (Q 3 ). The high degree of sensitivity 
and stability' is due to the symmetry of the 
inverter. Here, the rise time of the output 
wave is only 50 nanoseconds. 

Another choice might be the amplitude- 
difference amplifier (ADA) illustrated in 
Fig. 4. The characteristics of this circuit are 
similar to those of the Schmitt trigger, except 
that there is no hysteresis effect. The non- 
regenerative nature of this circuit results in a 
rise time of 800 microseconds at 300 cycles. 
It also has less thermal stability than the 
previous circuits-performance deteriorates at 
140 degrees F. The diode in the base of the 
input transistor is essential, as the power 
supply will otherwise be shorted on the nega¬ 
tive half-cycles of the input signal. The two 
transistors to be used here should be checked 


Bi PWOv<0<**« AuO'Q OSOu-ATO* A»iOCE VU«*I»V* 

Fig. 8. Using audio oscillator. Q1 is any general 
purpose PNP transistor with a collector rating of 
over 12 volts. These are for use with negative go¬ 
ing trigger output. Adjust 500 ohm pot in A for 
correct unblocking action; i.e., oscillation with trig¬ 
ger on and no oscillation with trigger off. 

In any of these triggers, the use of a ten- 
turn linear pot for threshold adjustment will 
be found to be of great advantage. Also, the 
components and power supply should have a 
ten percent tolerance or better. To avoid 
loading the trigger, it is followed by a sim¬ 
ple emitter-follower. Since an emitter-follower 
operates class A, turn-on time is minimized 
and transition time is reduced. Thus, this type 
of circuit will do nothing to damage the fast 
rise time of the trigger. The emitter-follower 
drawn in Fig. 5 has a voltage gain of .9 due 
primarily to the transistor base-to-emitter 
drop, but it has a current gain equal to the 
transistor beta/alpha ratio. The power gain 
from the follower is then considerable. 

Since the input to the trigger is an audio 
sine wave, the output is a string of square 
waves at the same frequency. Applying this 
directly to the audio oscillator would result 
in an audio tone very uncomfortable to listen 
to. We want to have a dit or a dah come ou' 


for beta, and the highest gain unit used as the 
input transistor. The collector supply voltage 
would best be chosen with regard to the ampli¬ 
tude of the input signal. If the turned 
amplifier delivers several volts to the trigger, 
the collectors should be at about 12 volts; for 
smaller input signals, 6 volts is better. 


sounding like a dit or a dah, not like severa. 
hundred little tones each a millisecond long. 
The thing to do is to stretch a dit or dah’s 
worth of little pulses from the trigger into 
one pulse just as long as the dit or dah. An 
easy way to do this is to use a fast-attack/ 
slow-decav detector and another trigger. 



Since hysteresis is not important here, an ordi¬ 
nary Schmitt trigger will do as well as anything. 
The detector and its associated waveforms 
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Fig. 9. Block diagram of noise-free CW unit. 
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The Radio Society of Great Britain 
Amateur Radio Handbook 

This fabulous 540 page hardbound handbook completely and 

thoroughly covers every aspect of amateur radio; tubes, AMATEUR RADIO 

transistors, receivers, transmitters, vhf gear, antennas, side¬ 
band, FM, mobile equipment, noise and interference, propo- HANDBOOK 

gation, keying, modulation, power supplies, measurements, 
operating and station layout and much, much more. It is a 

completely illustrated with photographs and drawings. This /n^ 

handbook is very well written and completely understand- 
able. The RSGB tries to help hams improve themselves, so 

it includes much necessary technical data that some Ameri- ( ftWchfr ) 

can handbooks ignore. For instance, suppose you want to de- sMW 

sign a linear for SSB. The Brand X Handbook devotes about 
four pages to description, including a table of typical values 
of popular tubes. The RSGB Handbook gives 13 pages to » 

them, plus many pages of construction, figuring bias, resting 
current, circuit constants, efficiency, etc. The RSGB Hand¬ 
book is a necessity for the building, technically minded ham. " *“* 

Even if you don’t build, this book will help you understand 

your equipment and radio better. In stock for immediate - 

delivery if you order now. $5.50 

The RSGB Radio Data Reference Book The RSGB Amateur Radio Circuits Book 


This Reference Book Is the best we've seen. It has just 
about everything you want to look up in It. It gives you 
all of the pages missing from your Brand X Handbook. 
All of the formulas, graphs and tables you’ll ever need on 
RF power amplifiers, pi nets, tanks, filters, antenna de¬ 
sign, colls math, etc. are In this one book. It's hard¬ 
bound with traditional English quality, so won't fall apart 
after a few months use as paper-bound books sometimes 
do. If you build. If you want to be able to use your equip¬ 
ment properly, you need this book. In stock If you hurry. 

only $2.25 


73 Magazine 


Suppose you want to build something. Are you going to 
have to look through dozens of books and old magazines 
to find a schematic? Not If you have the RSGB Amateur 
Radio Circuits Book. It gives you almost all the sche¬ 
matics you might need In one convenient handbook that 
has a special durable ring binding that permits It to lie 
open whlie you work. This book covers tubes and semi¬ 
conductors, receivers, transmitters, power supplies, anten¬ 
nas, etc. In stock If you order now. only $1.55 


Peterborough, N.H. 03458 


are shown in Fig. 6. The detector pulls the 
trailing edge of each pulse over into the 
leading edge of the following pulse, bridging 
them together at their bases. These go into 
a second trigger with its threshold adjusted 
low enough to be in the bridged-together 
portion of the detector output wave. This 
trigger then produces a pulse that is almost 
exactly as long as the original dit or dah. 
The slight hang-on at the end will be no longer 
than one-half cycle of the input signal to 
the first trigger. This second trigger’s output 
voltage is then applied through another emit¬ 
ter-follower to the audio oscillator. If a posi¬ 
tive-going signal rather than a negative-going 
one is desired for this purpose, a suitable 
inverter is given in Fig. 7. 

The incorporation of all this into a noise- 
free cw unit is quite straightforward. The audio 
input may be taken from the receiver either 
at a low impedance point such as the speaker 



Ql IS ANY GEN. PURPOSE PNP TRANSISTOR 


Fig. 10. Low Z to high Z odopter. 


terminals, or at a high impedance point such 
as the earphone jack. The major consideration 
involved in the organization of these circuits 
into a complete unit is impedance matching. 
The receiver output impedance must match 
the filter input impedance; the filter output 
impedance (usually the same as its input im¬ 
pedance) must match the audio amplifier input 
impedance; the amplifier output impedance 
must match the trigger input impedance; the 
detector output impedance must match the 
second trigger input impedance. To prevent 
loading a trigger or to provide a low-to-high 
impedance transition, an emitter-follower may 
be used. To go from high to low impedance, 
the circuit of Fig. 5 is appropriate. Filters and 
audio amplifiers with the desired character¬ 
istics can be found in the Handbook, semi¬ 
conductor reference manuals and ham maga¬ 
zine articles. 

Operation of the noise-free cw unit is as 
outlined in the W60I article, but if the 
device is to be used in situations of low 
signal-to-noise ratios, heavy QRM, ringing, and 
high cw speeds, performance of this version 
will be far superior to that obtained from the 
W60I version. Here, the receiver’s selectivity 
can be fully used and augmented without ad¬ 
verse effects on the quality of the signal. 

... K4DAD 
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Gene Brizendine W4ATE 
U.S. Army Missile Command 
Huntsville, Alabama 


The Crystal Decade 

Crystal controlled output at any frequency is possible with this 
simple frequency-generating system. 


The virtues of crystal control are equally 
appreciated by the scientist who has had to 
constantly correct the frequency of an ex¬ 
pensive self-excited microwave generator or 
by the radio amateur who has patiently fol¬ 
lowed a single-sideband signal, wandering 
jauntily through the spectrum. 

In addition to the self-excited oscillators 
vulnerability to changes in temperature, hu¬ 
midity, barometric pressure, voltage regula¬ 
tion, component and shielding aging, it must 
also be protected from variations in loading, 
by isolating buffer stages. Also, its output must 
be low, for best stability, and this must be 
built up to a useful level, through the use of 
suitable amplifiers. 

These are only a few of the problems facing 
the designer of a really stable self-excited 
oscillator, but will give a general picture. 

Crystal control of a generated frequency 
avoids most of these difficulties, and adds the 
advantages of short warmup time, less buffer¬ 
ing and higher output. 

Throughout the years, various methods have 
appeared to vary the oscillating frequency of 
a crystal over a limited range. These have in¬ 
cluded the introduction of an inductive re- 



1-2KC 2-4 KC 4-8 KC 

Fig. 1. Using a 1 to 2 range generator and multi¬ 
pliers to produce any frequency. 


actance in series with the crystal and an ad¬ 
justable capacitive reactance across this com¬ 
bination. 1 

Satisfactory results over a narrow' band are 
possible, however, as the frequency of oscilla¬ 
tion departs appreciably from the crystal de¬ 
sign frequency, stability becomes more and 
more dependent upon the stability of the re¬ 
actances causing this departure. The tempera¬ 
ture and humidity effects creep in again, to 
modify the inductance and capacitance values 
and consequently deteriorate frequency sta¬ 
bility. 

Stated another way, as the crystal is pulled 
away from design frequency, the order of sta¬ 
bility gradually departs from crystal quality 
and approaches self-excited quality. 

The system described here utilizes this 
method in a very moderate degree, and draw's 
upon other means to achieve the rather am¬ 
bitious results claimed in the subtitle of this 
article. 

To produce continuous coverage by use of 

any generator, plus multipliers, the oscillator 
should have a tuning ratio of 2-to-l. This 
simply means that the highest frequency pro¬ 
duced is twice the lowest generated frequency. 

When this is provided, any higher frequency 
is possible, by use of appropriate multiplier 
stages. This is illustrated by the block diagram 
in Fig. 1. 

The idea of the crystal decade was con¬ 
ceived one day, while admiring the precision 
built into some laboratory resistance decade 
boxes. It was noted that the same resistors 
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TEXAS CRYSTALS quality is 
outstanding as evidenced by use 
in numerous government space 
projects where there’s no compro¬ 
mise with quality, reliability or 
accuracy. For commercial two- 
way, ham operation or special fre¬ 
quency control crystals, Texas 
Crystals are your best buy. 


If your dealer is tempora¬ 
rily out of stock or does 
not carry Texas Crystals, 
send us his name along 
with your order. Mini¬ 
mum order, check or 
C.O.D. is $5.00. Add 5( 
per crystal for postage, 
10$ for air mail. 


1000 Crystal Drive 
Fort Myers, Florida 33901 
Phone 813 —WE 6-2109 



Send for Free C*t*log with Circuits 


4117 W. Jefferson Blvd. 

Los Angeles, California 90016 
Phone 213 —731-2258 


A Division of Whitehall Electronics Corp. 


were used over and over in varying combina¬ 
tions, to achieve continuous coverage of a wide 
range of values. The same basic arrangement, 
using crystals, is the subject of this article. A 
"coarse” decade of crystals spaced 100 kilo¬ 
cycles apart, also a “fine” decade of crystals 
spaced 1.8 kilocycles apart is used. A “vernier” 
control is provided to reach any point between 
the 1.8 kilocycle values. 

Basic elements of the system are depicted in 
the block diagram in Fig. 2. Choice of a low 
frequency range, will result in fewer crystals 
being required for the “coarse” decade. A 
range of 1 kilocycle to 2 kilocycles would be 
an economical choice. 

Oscillator B utilizes the familiar FT-241-A 
low-frequency crystals, popular on the surplus 
market. These are spaced approximately 1.8 
kilocycles apart and are used without modifi¬ 
cation. A continuous series of crystals, covering 
the range of 400 to 500 kilocycles was used. 

Synthesizers requiring fewer crystals have 
been described 2 , however one aim here was to 
use units which were already on hand. 

These low-frequency crystals which were so 
popular in early sideband generators have 
now been retired by higher-frequency filters. 
Complete sets of these excellent low-frequency 
crystals were bought for five dollars, and are 
now gathering cobwebs in many shacks. 


The outputs of oscillators A 6c B are com¬ 
bined in mixer C, and their sum frequency is 
selected by the mixer plate tank. At this point 
in the description, a crystal-controlled output 
is possible every 1.8 kilocycle point, by switch¬ 
ing in each low-frequency crystal. For ex¬ 
ample, if oscillator A output is 3500 kiolcycles 
and oscillator B output is 400 kilocycles, mixer 
C output is 3900 kilocycles. 

Jii order to produce any intermediate fre¬ 
quency between the 1.8 kilocycle values, the 
medium-frequency crystal oscillator is made 
variable over the limited range of approxi¬ 
mately 925 cycles. Thus the gaps are closed, 
and continuous coverage is achieved. 



Fig. 2. Example showing how 3900 kc is generated. 
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Experimental generator 

To explore these theories, a working proto¬ 
type was assembled, based on the schematic of 
Fig. 3. lhe 6AG7 tube was selected for the 
oscillators, due to its excellent internal and ex¬ 
ternal shielding and low drive requirements. 

The metal envelope 6L6 was selected for 
shielding and also to probe the possibilities of 
producing sizeable power output with a mini¬ 
mum of stages. Conventional components were 
used, and no critical adjustments were en¬ 
countered. 

For the "coarse” decade, ty pe FT-243 crys¬ 
tals were etched to frequency, using the 
method described in a previous article 3 . 

The low-frequency oscillators is conven¬ 
tional, with the value of C4 determining the 
amount of feedback. Transformer T1 in the 
plate circuit provides matching and isolation 
between the oscillator and mixer. 

The medium-frequency “coarse” oscillator 
circuit also contains the “vernier” frequency 
control Cl. 

The mixer is fed medium-frequency rf at 
its control grid and low-frequency energy at 
its screen. This circuit provided more output 
than any of several other arrangements tested. 

Adjustment 

Tuneup of the oscillators is facilitated by use 
of an rf indicator. Small neon lamps, tempo¬ 
rarily soldered to each tube plate terminal, 
served nicely. 

Once satisfactory operation of the oscillators 
is obtained, transformer T1 should be tuned 
for uniform output over the 400 to 500 kilo¬ 
cycle range. If necessary, one winding may be 



Fig. 3. Crystal Decade Frequency Generator. Com¬ 
ponents are chosen to include the 80 m amateur 
band in the generator range. 


peaked near 425 kc and the other near 475 kc. 
All other adjustments are for maximum output. 

It would be wise to calibrate at least 
roughly, the tuning dial of C3, to avoid selec¬ 
tion of an undesired output frequency. This 
may be easily done by temporarily removing 
the low-frequency oscillator tube and driving 
the mixer with the medium-frequency oscilla¬ 
tor alone, using crystals covering the desired 
output range. The mixer output is peaked for 
each crystal, and C3 dial is labeled to corre¬ 
spond with the crystal frequency marking. 

Operation 

To select any frequency, the next “coarse” 
decade crystal below the desired frequency, is 
selected. Next, the “fine” decade crystal pro¬ 
ducing the lowest beat tone in the receiver, is 
switched in. Last, the exact frequency is 
“zeroed in,” using the "vernier” control Cl. 

Notes 

In the prototype, simple, single crystal 
sockets were used. A finished product should 
incorporate a convenient switching system for 
the two crystal decades, preferably coupled to 
a digital type dial. 

The prototype described has been used as a 
transmitter on the 80 meter band for six 
months, with excellent stability reports. No 
change in the frequency of either oscillator is 
detectable when the mixer is keyed. 

Excellent break-in cw characteristics may be 
achieved, by thoroughly isolating through the 
use of shielding and adequate bypassing. Un¬ 
der these conditions, no output will result un¬ 
til the mixer is keyed. If just the popular 
amateur bands are to be covered, using multi¬ 
pliers, onlv five crystals will be needed in the 
“coarse” decade: 3100, 3200, 3300. 3400, and 
3500 kilocycles. 

With reasonable care during construction, a 
really stable frequency generator which is a 
pleasure to hear, will result. . . . W4ATE 

•Shall. “VXO—A Variable Crystal Oscillator” QST, Janu- 
ary 1958. 

2 Briggs, M. R. and Morrison, H. J. QST, January 1964. 
5 Brizendine, G. "Quartz Crystal Etching," Radio & Tele¬ 
vision News, May 1954, 

Parts Table 

Cl. 50-50 pi dual variable capacitor. 

C2. C3. 100 pi variable capacitors. 

C4.500 pi mica capacitor. 

C9. 1000 pf mica. 

1.1. 40 turns #22 enameled wire scramble wound on 11/32* 
diameter ierrtie core. 1" long. 

1.2. 45 turns #22 on W form. 

L3. 27 turns #18 on 1-5/16" form. 

L4, 5 turns #18 wound over ground end of L4. 

Tl. 455 kc air tuned ij transformer. 
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"HAM’S HEAVEN” 

"DXER'S DELIGHT” 
"EXPERIMENTER’S PARADISE" 
"ASTONISHING” 

"I NEVER SAW SO MUCH RADIO 
EQUIPMENT IN MY LIFE” 

No, we didn’t say these things about our- beams, and the towers to boot and, of course, 
selves because we don’t talk this way, but we have the equipment—hundreds of pieces— 
these are actual quotations about us from peo- in all standard brands, new and used, possibly 
pie who stop for the first time to see our set-up. the largest variety of used ham equipment in 
and they were all describing their reactions to New England. What’s more, we are always 
what they saw here in Harvard. buying this type of material just to make our 

We have one of the largest accumulations of stocks that much more attractive to you, our 
electronic material in the country, and cer- customer. 

tainly one of the most interesting places to dis- Once in a while we get in a nice deal such 
play and demonstrate this type of equipment. as the Hammarlund HQ-105 which is the exact 
With better than 30 years of experience as a equivalent of the HQ-100A general coverage 
ham and more than 20 years of experience in super-heterodvne receiver. Made to sell for 
selling to hams, we think there is room for this $219.50, we can sell it now for $169.95 deliv- 
kind of an operation. ered to you in the continental U.S.A. This is 

An interesting paradox prevails today. On factory-fresh merchandise with a 100% guar- 
the one hand there are more and more hams antee from Hammarlund and ourselves. For a 
than ever before, and on the other hand there better description, see our ad in the December 
is less chance to purchase the kind of equip- issue of 73. 

ment hams want to buy or build than ever be- For those of you who haven’t yet looked on 
fore. For example, here in Worcester County the map to learn where Harvard is, we are lo- 
there is not one ham supply store left except cated half way between Lowell and Worcester 
our own, and yet the area serves more than via Rt 110, and half way between Concord and 
400,000 people. In all New England I don’t Fitchburg via Rt 2. We are approximately 40 
think we have more than 3 or 4 fully qualified minutes driving time from downtown Boston, 
ham supply houses, and should you as an indi- and we are easily reached via Rts 495 or 2. 
vidual wish to build your own set you would When you get into Harvard, we are just a half 
soon find out that there are very few places mile east of the center, off Oak Hill Road. You 
left in the United States that can furnish can see our towers from the center of town 
everything you want—-an amazing inconsis- and guide yourself accordingly, or you can ask 
tency. Our goal, therefore, is to try to remedy anyone at The General Store. We are open 6 
this situation by carrying in depth a broad days a week and most evenings, Sundays by 
variety of material suitable for the experi- appointment. We would like you to stop around 
menter or the do-it-yourselfer, and we have and look at our new facility and try out the 
been able to provide one of the largest such gear of your choice. Remember, we are dis- 
inventories in existence for this purpose. tributors for Swan, Johnson, Hammarlund and 

We have all kinds of tubes, transformers, many, many others, 
chokes, diodes, stocks of wire, chassis, cabi- Lastly, we are sending out a mailing on used 
nets, resistors, condensers, and the specialized equipment now. If you would like to receive 
material needed. We have the amateur antenna such a listing, won’t you write for your copy 
supplies, the coax, the fittings, the baluns, the today. 

HERBERT W. GORDON CO. 

Woodchuck Hill Harvard, Mass. Tel: (617) 456-3548 
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NEWS FROM THE INSTITUTE OF AMATEUR RADIO 

Compiled by A. David Middelton W7ZC, Secretary 


IoAR membership 

The success of any "roup activity depends 
upon its membership and leadership! IoAR is 
bound to succeed if a sufficiently large num¬ 
ber of amateurs will accept the Institute’s con¬ 
cepts and if they will join, work for and with 
IoAR and support its ideals—and ideas. 

Membership is recruited from the ranks of 
all who have a bonafide respect for and sin¬ 
cere interest in amateur radio. 

IoAR must have a large membership—and 
is seeking them in the vast majority of ama¬ 
teurs who have not found what they were 
looking for, even if they are or were, members 
of some other national organization! 

Membership and support of at least one 
national amateur organization should be a 
“must” in tbe “design specifications” for an 
active, participating amateur! 

More than two thirds of all the American 
amateurs have not found what they desired, 
or have felt they were not being properly rep¬ 
resented. It is to those Amateurs who are not 
satisfied, that IoAR offers the greatest appeal 
and an opportunity to belong to a group they 
do believe in—and wish to support! 

IoAR must have many thousands of mem¬ 
bers if its realistic and logical program is to 
be accomplished. This membership must be 
gained quickly and without delay—if the In¬ 
stitute’s intriguing program is to be placed 
into effect. 

IoAR’s strength and bargaining power (a 
phase now understood and respected in all 
circles) depends upon the Institute’s numeri¬ 
cal and political strength and the integrity of 
its leadership. 

What do you get for your IoAR 
membership dollars? 

First, you get a membership card and cer¬ 


tificate, an IoAR button and a supply of IoAR 
stickers. 

Second, your membership dollars will pro¬ 
vide you with a “pass" to what may be tbe 

biggest Donnybrook in the history of Amateur 
Radio! The Founding Members of IoAR are 
not naive. They are fully aware that the 
founders of IoAR, the Institute membership, 
IoAR’s columns in 73, even the basic con¬ 
cepts of IoAR will be the target of a terrific 
barrage attack! 

The Institute has no intent or money to 
stage a war! We plan to put all the possible 
effort and resources, gained through member¬ 
ship income, or other IoAR-secured funds into 
furthering the ideals and ideas of IoAR, not 
in waging a WAR! 

Amateurs who have given any thought to 
the conditions that have existed for far too 
many years know full well that the American 
radio amateur has been cleverly brain-washed 
into believing that there could be only ONE 
national amateur radio organization. 

Even to hint of the possibility of “another 
group” arising and having the temerity to 
“represent” some portion of Amateur Radio, is 
and has long been tantamount to HERESY— 
or worse! 

“Don’t rock the boat!” is a cry that goes 
back into the ’20s. Perhaps if the “boat” hail 
been rocked a bit more, some of its occupants, 
too long in power, would have been tossed 
out, and replacement made with persons 
more conscious and considerate of the wishes, 
needs and importance of true representation 
of the amateur body politic! 

Therefore, IoAR extends to you, through 
membership, a chance to a part of a bold, 
vitally NEW CONCEPT in representative 
amateur radio. It is your opportunity to help 
form a NEW and POWERFUL force for 
good in your chosen hobby! 


IoAR—Totally Dedicated to the Betterment and Preservation of Amateur Radio. 
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Third—your IoAR membership is your 
“ticket” thru the gate of opportunity to DO 
something—you, Mr. Joe Q. Ham, for your 
interests in your own hobby! 

IoAR will need many “workers in the vine¬ 
yard”—persons who are unafraid of work, 
struggle, criticism, ridicule, and even defama¬ 
tion of character! 

IoAR must have member-amateurs who 
will offer and give their valuable and varied 
services to help build the Institute into an 
overwhelming power that will restore and add 
dignity to amateur radio. IoAR will find a 
place for your talents! 

Fourth—your IoAR membership permits 
you to subscribe to 73, at a reduced rate, and 
also allows purchase of 73 manuals and other 
publications at a 25% discount. 

Note that IoAR has separated membership 
fee from any compulsory magazine subscrip¬ 
tion in the belief and hope that MEMBER¬ 
SHIP in a national association of Amateurs 
will again become important and vital—rather 
than something one automatically receives 
when he subscribes to a magazine! 

The Institute believes that IoAR can acquire 
the qualified leadership required to BUILD— 
and to guide YOUR activities in a forward, 
cooperative fashion that will enhance amateur 
radio in all its facets. 

IoAR MEMBERSHIP Representation will 
be the NUMBER ONE task of the Institute. 
IoAR’s income will be ploughed back into its 
workings and not into a large portfolio of 
stocks or a fat bank account. 

With MEMBERS-the IoAR can DO things! 
Without membership assets (and membership 
assistance) the Institute will fail! 

You can be a part of IoAR with your effort, 
unified with that of many thousands of others 
—you can help make the Institute a potent 
weapon in the defense and enhancement of 
amateur radio. 

You have now been given the “word”. Many 
of yon have long expressed the desire to DO 
something. Now is your chance! For the few 
dollars you can become part of a national 
movement that just might preserve amateur 
radio! 

Think it over. Is amateur radio worth any¬ 
thing to you?. If you are satisfied and content 
with the present “representation” and status 
quo— then IoAR is NOT for you! 

If amateur radio does mean something to 
you, and is worth fighting for, and if you rec¬ 
ognize the need for an abrupt change in na¬ 
tional amateur radio leadership—and the ne¬ 
cessity for more POLICY and less politics- 
then IoAR has a place and a job for you and 


Important IoAR Addresses 

For all correspondence except that regarding 
membership and supplies: 

Institute of Amateur Radio 
Springdale, Utah 84767 

For membership correspondence and IoAR 
supplies: 

Institute of Amateur Radio 
Peterborough, N.H. 03458 


your membership will let you participate and 
help! 

Buy into this NEW concept—or sit back on 
your duff, keep your money in your pocket 
and watch what happens to YOUR hobby in 
the next few short months. 

IoAR is one means of preventing amateur 
radio from further drifting into a morass of 
confusion—more “deals” and less frequencies! 

These are but a few of the features that 
YOUR IoAR Membership will support. How 
many of these—and when they will be avail¬ 
able, will depend entirely upon how swiftly 
IoAR obtains a sizeable membership, and 
money to work with! 

It must be noted that some of these IoAR 
proposals are now but ideas and ideals. Much 
hard work on the part of the Directors, IoAR 
HQ, and the membership will be required— 
with full cooperation, and coordination of 
effort—to bring these facilities into actuality! 

The Founding Members of IoAR believe it 
can be done. How about it? We’d like to hear 
from you! 


INSTITUTE OF AMATEUR RADIO 
MEMBERSHIP APPLICATION 

(Use separate sheet if desired) 


Name.Call. 

Address . 

City.State.Zip 


. . . .$5 enclosed for one year membership in 
the IoAR. 

. . . . $7 enclosed for IoAR membership and 
one year of 73. 

. . . . I am a new member of the IoAR. 

. . . . I am a Charter member and desire to 
have my membership continuous. 

Institute of Amateur Radio 
Peterborough, N.H. 03458 
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Carol Allen K9AMD/W5NQQ 
1 55 Karen Drive 
Lafayette, Louisiana 


A Hero of the Ham Bands 


Did you ever work a hero on the ham 
bands? You probably have and didn’t even 
know it, for the airwaves are full of signals 
from folks who have earned their tickets 
in spite of illnesses, accidents, and birth de¬ 
fects that handed them crippling handicaps. 
They neither expect nor want any flag-waving 
about their accomplishments, but now and 
then attention drawn to an out-standing indi¬ 
vidual helps the whole hobby. 

Paul Graden K9YMZ, better known as 
‘'Deke” around Illinois and neighboring states, 
knows the feeling of triumph over a handicap. 
A victim of a hereditary eye condition, Deke 
had to quit his job as a creamery route driver 
at Nokomis, Illinois, some years ago and dras¬ 
tically curtail other activities, too, as his eye¬ 
sight failed. Rather than resign himself to an 
easy chair, he followed the advice of a friend 



Shown with his copying device for code is Paul 
Graden K9YMZ, known as "Deke," and his wife, 
Verna. 
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and bought an amateur radio license manual. 
His instructor was Dan Hoover, W9VEY, of 
Hillsboro, who dreamed up graphic descrip¬ 
tions of formulas and ways to interpret theory 
to his student. 

“Getting a ticket is rough enough for a 
person with normal vision,” said Hoover, “but 
Deke refused to be discouraged.” 

His patient XYL, Verna, attended all his 
lessons and worked as hard as any prospective 
ham so she could help her OM at home. 

“I thought I had met my Waterloo with the 
code,” Deke recalls, “but I finally figured out 
some aids that did the trick.” 

He fashioned his own Braille system in 
blocks. Cutting small pieces of soft wood 
measuring 1%" by %" and %" thick, he drove 
in gimp nails for dits and flat staples for dahs 
using one block for each letter and number. 
Arranged alphabetically and numerically in 
small trays, the nails and staples brought the 
code alive. While listening to records or 
WlAW, Deke reached to the trays and found 
the proper blocks, helping to place the char¬ 
acters in his mind. Although he remembers 
call letters by the dozens now, he still sets up 
frequencies, handles, and other pertinent 
scoop in the trays so that a touch of the hand 
jogs his memory. 

The next hurdle was finding a way to con¬ 
vert the code from mind to paper. This called 
for another invention, a code-copying device 
that feeds paper something like a washing 
machine wringer. Deke writes along the guid¬ 
ing slot and dials fresh paper when the line 
is full. Now that he copies code in his head, 
he uses the invention mostly for recording 
times, calls, and other important information 
which Verna transfers to the log book when 
the dishes are done. 

Although three other licensed amateurs live 
in Nokomis, they weren’t very active until 
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THE NEW MOSLEY QIPLOM 

Two New Antennas 
Customized For 6 & 10 

diplomat- 10 <Di-io)_ Meter Operation 

.... Increasing numbers of hams are enjoying 10 meters, the up-and- 
coming DX band ... the band for round tables... local emergency nets... 
Mosley's NEW Diplomat-10 for this progressive band is a rugged 
5/8 wave omi-directional vertical antenna rated for 1000 watts; 
features a gain of 3.4 db. over one quarter wave ground plane and 5.9 db. 
compared to isotropic source. The easy-to-mount, compact features of 
this antenna make it ideal for both temporary and permanent base 

installations. DIPLOMAT-6 (DI-6). 

Available to VHF-DX-RAG CHEWING enthusiasts is another New 

5/8 wave vertical base station antenna the Diplomat- 6 _ 

rated for a maximum input of 1000 watts. -^ 

For complete details on this New Line of Antennas Write. 



# 


mMbx/bU S&cttomci. £nc. 


4610 NORTH LINDBERGH BLVD. 
BRIDGETON, MISSOURI. 63044 



Deke got on the air. With a Viking Valiant, 
HQ-170, and doublet, he works 80 through 10 
and uses a Heath kit Two-er for Montgomery 
County contacts. 

“Deke has really put Nokomis on the map,” 
said one of his rag-chewing partners. “It may 
be a small town but it has a mighty big 

voice.” 

Any Hiawatha fan will recall the “land of 
Nokomis” and Deke’s QSL card is complete 
with Indian brave, teepee, and smoke signals. 
A QSO with the friendly fellow “in the valley 
of the moon” leaves any ham smiling, and 
those who personally know of Deke’s courage 
and accomplishments in amateur radio can’t 
help being proud of him, too. 

. . . K9AMD 


Signal lack "Punch "? 

The model CPR Speech Compressor TRIPLES your 
average SSB output power; boosts your average AM 
modulation from 25% to 75%. 

• NEW low noise circuits 

• Mounts on panel connector 

• Uses internal battery 

• Compression level switch 

• Low distortion output 

• For high and low impedance 
microphones 

• Attack time .15 seconds; release time 1 to 3 seconds 

only $14.95 

Available with PLUS or PL51 output slightly higher. 

ALL FULLY WARRANTED . . . MONEY BACK GUARANTEE 

Send for full description of our product line. 

COMMUNICATION COMPONENTS COMPANY 

P. O. Box 8721 Dept D Orlando, Florida 32806 



BROADBAND FERRITE BALUN 


2-30 
2 KW P.E.P 


• Completely Weatherproof 

• 1:1 or 4:1 Ratio (specify) 

• Mounting for Beam or 
Dipole 



Nearly perfect characteristics are obtained by the use of low 
loss ferrite materials and special winding techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damage. Model 601 is de¬ 
signed for a 1:1 ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 601A is available for applications re¬ 
quiring a 4:1 ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG58A/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Plus Postage with mating UG21B/U add $1.00. 

Writ* for data shut or see yoer local dealer 


TRANSLAB INC. 


4164 Fedaral Blvd. San Dlafo, Calif. 92102 
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Amateur 

Frequencies 


At the recent International Amateur Radio 
Club Convention in Geneva, Mr. D. Schmel- 
ling of the German PTT Monitoring Service 
read a paper on amateur frequencies. Alfred 
Schadlich DLIXJ, a member of the Editorial 
Board of IARU Region I Bulletin, who was 
present, prepared this translation of the paper, 
which was taken from the IARU Region 1 
Bulletin for October 1965. 

A point of major interest in your discus¬ 
sions today is the problem of “frequencies”— 
especially frequencies for radio amateurs—but 
before going into details allow me to make a 
few general remarks. The development of 
communications by means of radio through¬ 
out the world, brought about by extensive 
political, sociological and economical changes, 
has led to an acute frequency shortage and, 
consequently, to an increased susceptibility to 
mutual interferences of the telecommunication 
carrier—“radio.” 

Although the International Telecommuni¬ 
cation Convention requires: 

an economical use of frequencies and fre¬ 
quency bands, 

a reduction to the minimum of the number 
of frequencies used for a satisfactory 
service, 

the operation of all radio stations in such a 
manner as not to cause harmful inter¬ 
ference to other radio stations or radio 
services, 

a number of member countries allow their 
radio services, occasionally, a rather free in¬ 
terpretation of the internationally-accepted 
rules, thereby involuntarily causing harmful 
interference to other radio services. This hap¬ 
pens quite often to the Amateur Service as 
well as to other services. The ITU is deeply 
concerned about this problem and does 
everything in its power to alleviate it. Fol¬ 
lowing the Geneva Radio Conference in 


1959, a panel of experts was set up and 
came forward later with a number of pro¬ 
posals showing how the general shortage 
of frequencies could be reduced somewhat. 
Time does not permit to go into this matter 
more deeply here. Our concern in the fre¬ 
quency shortage and usage as far as the Ama¬ 
teur Service is affected. You all know that the 
congestion on the amateur bands has been 
constantly increasing during the last few years. 

Observation methods 

The radio monitoring sen ice of the German 
PTT Administration is closely following the 
development in the entire frequency spectrum 
and in this connection, of course, in tbe ama¬ 
teur bands, too. Our method of observation is 
twofold; firstly, the subjective method is done 
manually by operators. It is mostly used to 
identify an emission and assess its quality. 
The objective method is done automatically 
by means of apparatus running unattended 
over specified periods. This method allows us 
to record the frequency of an emission, the 
time of occupancy, the bandwidth and, if de¬ 
sired, the automatic recording of the signal- 
to-noise ratio. Automatic observations are ob¬ 
tained by means of a frequency sweep re¬ 
corder, a special piece of photographic re¬ 
cording equipment called a Frequentophot- 
camera and frequency-amplitude analyzers. 
The frequency sweep recorder, which we have 
developed according to our requirements, is 
nothing particularly special. Such recorders 
are universally used nowadays. 

Since sweep recordings normally give only 
general information about band occupancy 
without showing the finer details, a frequency- 
amplitude analyzer, with photographic re¬ 
cording facility—was developed. This device, 
(the Frequentophot) permits us to make 
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automatic observation of the more important 
parameters such as frequency, class of emis¬ 
sion, bandwidth and signal-to-interference 
ratio. With the Frequentophot we can easily 
make wideband sweeps or scrutinize a narrow 
band of frequencies. 

Principle of the device 

The signal received by the antenna is 
passed through an adjustable attenuator to the 
receiver input. The receiver is automatically 
tuned by a motor over the band of frequencies 
to be analyzed. The intermediate frequency 
of 525 kc is applied to the radio frequency 
spectrum analyzer. In the r.f. spectograph the 
signal is converted down to 8 kc and after de¬ 
tection applied to a dc recorder. At the start 
and at the end of such a recording an ampli¬ 
tude calibration is made by means of a field- 
strength measurement. This semi-automatic 
method gives us rather good recordings of any 
chosen part of the spectrum with adequate 
resolution. 

Band occupancy in Central Europe 

Let us now turn our attention to the prob¬ 
lem at hand, namely, the occupancy of the 
high-frequency amateur bands as they present 
themselves in Central Europe. 

(1) . “Top Band” (160 m) is not really an 
amateur band at all. As it may only be used 
by amateurs of certain countries on a non¬ 
interference basis to the Maritime Mobile 
Service, with rather severe restrictions on 
amateurs, we can leave it out of the picture. 

(2) . In Region I the 80 m band is shared 
with the Fixed and Mobile Services (except 
Aeronautical Mobile) on an equal-right basis. 
This equal-right basis is, how'ever, under the 
present regulations, rather problematic. 
Whereas frequencies for stations of the Fixed 
and Mobile Services must be notified to the 
International Frequency Registration Board 
and eventually entered in the Master Fre¬ 
quency Record (which gives them a measure 
of protection against harmful interference), 
no such procedure exists for the Amateur 
Service. In fact, the IFRB receives no official 
information whatsoever as to the number of 
amateur stations or their modes of operation. 

From an examination of IFRB information 
concerning Fixed and Mobile stations regis¬ 
tered to operate in the 3.5-3.8 me band, we 
find more than 400 entries occupying a total 
of 249.85 kc. This means, that a spectrum 
width of 50.15 kc remains for the Amateur 
Service but this is, of course, not concen¬ 
trated in one lump; instead it is scattered over 


the entire band. This is only the theoretical 
side of the problem; the practice is worse, 
when consideration is given to the major op¬ 
erating hours of amateurs. If we look closely 
at the number of stations officially recorded 
by IFRB we find that only 70% use their as¬ 
signment, the remaining 30% are never, or 
very seldom, heard. Yet the frequency usage 
is still heavier. 

From observations made by my Adminis¬ 
tration during past years regarding the band 
between 1600 and 6000 kc, it has been found 
that per frequency usage recorded with the 
IFRB, a factor of 1.6 to 2.1 unrecorded usage 
exists. In other words if we revert back to 
the 70% active officially recorded stations in 
the 80 m band the actual number of non¬ 
amateur stations operating there is some¬ 
where between 175 and 217. These are plain 
figures of stations without taking into account 
their occupied bandwidth. 

Our frequency sweep recordings and the 
frequency versus amplitude analysis which 
were made under constant ionospheric condi¬ 
tions on two different week-days show that 
the peak frequency usage occurs on a week¬ 
day (Friday through Saturday) between 
14.00 GMT and 04.00 GMT. The week¬ 
end (Saturday through Sunday) shows the 
peak usage between 18.00 GMT and 04.00 
GMT in the morning. The amateur operation 
on Saturday sets in heavily at 18.00 GMT, 
has its peak one hour later and diminishes 
after midnight. 

In addition to sweep recordings, we have 
made at three-hour intervals a closer analysis 
of the spectrum, showing frequency usage 
and the respective field-strength values. Since 
a very slow scanning speed was used for the 
sake of accuracy, no clear indication of the 
class of emission is given. Our main objective 
was to show the density of occupancy and 
the associated field-strength values. The re¬ 
cordings were taken at a scanning speed of 
about 3 centimetres per minute, the whole 
recording taking about 10 minutes. By a judi¬ 
cious choice of the scanning speed, the class 
of emission and occupied bandwidth can also 
be recorded. The identification of the various 
tvpes of transmission from such recordings 
does, however, require some experience. 

Another matter may be of interest in this 
connection is the variation of the general 
noise level. During daytime this is at 10 db 
above 1 microvolt per metre and during the 
night at about 30 db above 1 microvolt per 
meter at an analyzing bandwidth of 100 c/s. 

(3). We come now to 40 meters which is re¬ 
stricted in Region I to the frequency band 
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7000-7100 ke. Propagation conditions on this 
band are often of such a nature that it can¬ 
not be regarded as a “playground” for the 
beginners or a “rag-chew” medium for the 
old-timers as is often the case with 80 m. On 
40 in serious amateur work starts. The band 
is allocated exclusively to the Amateur Serv¬ 
ice, at least the Radio Regulations say so. 
The practice is entirely different as we all 
know. Sweep recordings made on a Friday, 
Saturday and Sunday show a constantly-in¬ 
creasing intrusion by broadcasting stations 
which cover nearly the whole band with 
their occupied bandwidth, and this during 
hours which are by nature the best operating 
hours for the Amateur Service (16.00-23.00 
GMT). 

The most prominent of the intruders squat¬ 
ting constantly in the exclusive amateur band 
are: 


Frequency 


kc 

Station 

GMT 

7006 

Serrai Greece 

0500-1300 

1500-2000 

7019 

Radio Espana 



Independenta 

1600-2300 

7035 

Radio Peking 

1500-2100 

2130-2230 

7040 

Kozani Greece 

0430-1730 

1000-1200 

1500-2100 

7050 

Gairo 

0200-2330 

7060 

Peking 

1600-2400 

7064 

Teheran 

0200-0600 

1200-2030 

7075 

Cairo 

0300-0700 

7080 

Peking 

1600-2230 

7082 

Cedaye Melatte Iran 



(Albania) 

1400-1930 

7085 

Jeddah Saudi Arabia 

1530-2300 

7090 

Tirana Albania 

0400-0700 

1500-2300 

Most 

of these stations operate 

outside the 

broadcast bands in blatant disregard of the 

provisions of the Radio Regulatii 

ons. Geneva 

(1959). 


If we assume that the bandwidth of these 


broadcast stations is 9 kc—in some cases it is 
much wider—we arrive at a total occupied 
bandwidth of 108 kc. Since there is, however, 
some overlapping of the broadcast sidebands 
some small gaps are left free in this 100 kc 
wide band for its only legal user—the Amateur 
Service. The casual observer might assume 
that the programmes are intended only for 
local or national use but as those transmitted 
bv Radio Peking are beamed towards Europe 
and those of Radio Cairo to the Middle East 
it is clear that this is not so. 


The number of normal non-amateur tele¬ 
graph stations heard on 40 m is not high; they 
do not present a severe problem, though 
legally they are frequency “pirates” in the 
same way as the “intruder” broadcast stations. 

A further source of severe interference 
which cannot be passed over lightly are the 
jamming stations which try, with very high 
power, to render certain broadcast pro¬ 
grammes unreadable. These stations often 
work simultaneously from different widely- 
separated locations, spoil with their very bad 
modulation, wide sections of the spectrum, 
thus making conditions still w'orse for ama¬ 
teurs. 

Sweep recordings show’ that, on norma) 
working days, amateurs use the 40 m band 
only sparsely but on Saturdays, and even 
more so on Sundays, a distinct rise in occu¬ 
pancy can be seen. Frequency-amplitude re¬ 
cordings taken for comparison purposes on a 
week-day and on a Sunday show a similar dis¬ 
tribution. The general noise level during day¬ 
time between 09.00-15.00 GMT was found to 
be at 0 db above 1 uV/m and during the rest 
of the time at about 12 db above 1 uV/m 
taking into account the scanning bandwidth 
of 100 c/s used. For a receiver operated under 
normal conditions this would correspond to a 
noise level of 10-25 db above 1 u/Vm. 

(4). In regard to the bands 14000-14350 kc 
and 21000-21450 kc conditions are much eas¬ 
ier to describe. Both bands still enjoy more or 
less their exclusiveness even if in the 14 me 
band occasional stations appear and operate 
outside their assigned service bands. Frequen¬ 
cy amplitude recordings have been taken for 
these bands supplemented by sweep record¬ 
ings both for a normal weekday and a Sunday. 

(The lecturer then presented a recording 
showing the effects of a campaign launched 
by German radio amateurs for the defense of 
amateur bands. The recording showed the 
spectrum of a broadcasting station in the ex¬ 
clusive amateur part of the 7 Me band and 
simultaneously various stages of a strong ama¬ 
teur signal approaching the center frequency 
of the “intruder.” The lecturer doubted 
whether this or similar actions will be of val¬ 
ue. He agreed there was no evidence that the 
amateur had intentionally tried to interfere 
with the broadcast transmission.) 

Conclusion 

The best defense against intruders into ex¬ 
clusive amateur bands is for amateurs 
throughout the world to use these bands more 
fully. Only by the full use of the bands by 
those legally authorized to use them, will ad- 
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ministrations or radio services which try to in¬ 
trude without international right be discour¬ 
aged from doing so. 

The general increase in interference, due 
to universal frequency shortage, affects, of 
course, not only the amateur bands. I would 
like you to take account of this fact in your 
deliberations. 

(The lecturer then showed some frequency 
sweep recordings representative of many cases 
of interference noted by the Monitoring Serv¬ 
ice. The recordings showed an A7B emission 
in the spectrum of which a broadcast signal 
was literally ploughing about. Two further re¬ 
cordings showed technical irregularities of the 
emission which caused harmful interference to 
other services on frequencies nearby. Also 
seen was the recording of spurious emissions 
of an A2/Hellscriber transmission which im¬ 
paired a frequency band more than 30 kc 
wide. A further recording showed some trou¬ 
ble on an FI/Morse transmission which for 
hours interfered with a spectrum width of 5 
kc. The lecturer explained that such imper¬ 
fections did not reflect on the technical stand¬ 
ard of the commercial operators concerned, in 
fact, causes were quickly removed as the re¬ 
sult of collaboration by the international Mon¬ 
itoring Services). 

Finally allow me to suggest how, in my 
private opinion, the further influx of foreign 
stations into the exclusive amateur bands can 
be brought to a halt. 

(a) . The ITU might be induced to recom¬ 
mend administrations to carry out a world¬ 
wide observation programme of the various 
amateur bands by using national monitoring 
services. 

(b) . The ITU might be requested to analy- 
sise these observations (in a manner similar 
to the analysis made of the aeronautical, mari¬ 
time mobile and broadcast bands) and then 
request the administrations concerned to re¬ 
move radio stations from frequency bands 
which are not allocated to them according to 
the Radio Regulations. 

(c) . If the foregoing proposal is not accept¬ 
able to the ITU the Amateur Radio organiza¬ 
tions should carry out world-wide observations 
of the amateur bands. When intruders are 
found to be operating in exclusive bands the 
national society concerned should approach 
the appropriate administration and point out 
the infringement of the International Conven¬ 
tion asking at the same time for measures to 
be taken to remedy the situation. 

NOTE. Copies of the graphs and charts referred to hv the 
Lecturer can be obtained by sending two International Re¬ 
ply Coupons to Mr. Alfred Schadlich, DL1XJ, Post Horn 8, 
61 Darmstadt, Federal German Republic. 
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HAM TV. 


FOR 


ATV RESEARCH challenges 
anyone to put you on TV more 
economically than we can! Here's 
why- We furnish you with only the 
hard*to*find components and easyto- 
understand plans. You supply the stand* 
ard resistors, capocitors and hardware from 
your junkbox. In this manner practically every* 
" ‘ ‘ ind hi 


Build a "live” TV camera cheaper than ever 
before! Simplest 5 tube circuit to date. 
EXCELLENT PERFORMANCE acclaimed 
by hundreds of constructors all over 
the country. EXPERIENCE THE FUN 

of televising the family and neighbors 
on your living room TV set!!! 

Choose from 6 different kits (in¬ 
cluding printed circuit models). 
Prices start as low as $16.95. 


THE 


Perfect for hams, 

experimenters, 

science students. 


i can afford to go TV...and have fun doing it! 


Why not get started NOW?? Begin by qoing closed 
circuit...televising on the living room TV...later expand 
to open circuit ana QSO with your ham friends. You’ll be 
amazed how simple TV can be when building with an ATV 
RESEARCH STARTER KIT...even if you've never had anyTV 
exper icnce. DON’T DELAY...DROP US A LINE TODAY. 


ENTIRE 


FAMILY! 


SEND 10< FOR NEW TELEVISION CATALOG. Comprehensive listing of kits, lenses, vidicons, " 
etc. Also contains info on locating sources of free vidicons. Don't put it off! Write today! 


P.0. BOX 396*$ 




So. Sioux Cty, Nebr. 

68776 



GET STARTED 
WITH THE 
TOWER YOU CAN 
GROW WITH ... 


TRISTAO TOWERS 

featuring “ADD-A-SECTION” Design 


Tristao . . . the pioneer name in tower 
design and manufacture. Here is the 
tower line that is premium quality, yet 
realistically priced and designed to en¬ 
able you to keep adding sections as 
you grow. A Tristao Tower is a lifetime 
investment from your very first section. 
Besides engineered quality, all towers 
feature channel lacing and are hot 
dipped galvanized inside and out. They 
meet all building code requirements. 
Motorized models available. 


Write for FREE Catalogs and detailed 
information TODAY, or see your dis¬ 
tributor. 



“Toivcrs above all” 

RISTAO TOWER CO 


415 E. 5th St. - Hanford, California 


FEBRUARY 1966 


101 







Richard Van Wickle W6TKA 
643 Aurora Avenue 
Santa Barbara, California 


Semi-Modernizing 
Vibrator Power Supplies 


There are probably many small vibrator 
power supplies relegated to gathering dust on 
shelves due to the popularity of transistor mo¬ 
bile supplies. Well, dust off those “vibrapacks” 
because here’s a way to get more output from 
them, thanks to silicon rectifiers and the use of 
a bridge rectifier circuit. 

Our vibrator supply shown in Fig. 1, rated 
by the manufacturer at 300 volts at 100 ma, 
actually delivered only 265 volts at 100 ma, 
after filtering. This was obviously nothing that 
would power a transmitter into generating 
much excitement on the lower-frequency bands, 
so we started tinkering. 

First substituting silicon rectifiers for the 
12X4 tube rectifier, in the same center-tap cir¬ 
cuit in which the 12X4 was used, increased the 
output to 300 volts at 120 ma. Flushed with 
success and seeking even higher output, I re¬ 
membered the old idea of increasing the volt¬ 
age by using a bridge rectifier circuit. Nor¬ 
mally, in the case of transformers rated for 
ICAS (intermittent amateur and commercial 
service), about all this buys you is doubling 
the output voltage over the full-wave center- 
tap circuit, with the requirement that the out¬ 
put current has to be reduced to half of the 
previous value in order not to overload and 
damage the transformer. However, most vi¬ 
brator transformers are rated for CCS (con¬ 
tinuous commercial service) and are tolerant 
of overloading for periods of over 10 minutes 
and do not get appreciably warmer than when 
operated in the lower-output, center-tap circuit 
over the same period. 

The modified circuit is shown in Fig. 2, and 
the results have been most gratifying. Typical 
voltage/current combinations achieved are 



°lb 

Fig 1 Original 300 volt, 100 ma vibrator power 
supply circuit. 


given in Table I. The silicon rectifiers used are 
rated at 400 PIV at 750 ma, and by careful 
shopping can often be obtained for as little as 
504 each. 

My modification included the use of a choke 
input filter rather than the original capacitor 
input filter. Grammer 1 observed that for the 
same dc load current the secondary power loss 
was between 2 and 2.5 times as great with a 
capacitor-input filter than the loss with the 
choke-input filter. Thus, approximately 50% 
more current can be taken from the trans¬ 
former with choke input than with capacitor 
input, for the same secondary heating. The 
problem with choke input is that the output 
voltage is much lower than with capacitor in¬ 
put, a drawback that is more than compensated 
for with the illustrated bridge-rectifier, choke- 
input system. 

You have probably by now observed, from 
the figures and table, that there is another 
advantage to our modified circuit. The trans¬ 
former secondary center tap now provides a 
low-voltage source, suitable for operating 
speech amplifier stages and rf oscillator and 
driver stages. 

Another advantage you may not have no¬ 
ticed is that it is no longer necessary for the 

’Grammer, “More Effective Utilization of the Small 
Power Transformer," QST, November, 1952, p. 18. 



Cfft-caa <qo eiv. 750 ms 

Li -Triad 611 X tu tqeiv^cfl! «. HO «« . *60 obm»} 


Fig. 2 Vibrator power supply modified for bridge 
rectifier operation, using silicon diodes. All com¬ 
ponents for which values are not indicated are 
same as original circuit. 
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Get Rich! Get Smart! Get Gear! 


Wont to buy, find out or sell? Caveat Emptor? will do it for you. 73's want ads are cheapest at only $2 
for 25 words non-commercial, and you know they're the most effective since 73 is read by the active, 
money-spending hams. 

And for businesses, only $5 for 25 words—not $8.75 as in Brand X. Yearly rate is $50 in advance for 25 
words per month. For either type of ads, you can prorate to the nearest $1 (minimum $1) if you don't 
have exactly 25 words. We aren't nasty about counting the words. 

A few hints: Type copy. We aren't responsible for errors caused by illegibility. Don't abbreviate; you pay 
for words, not space. Include your full name and address as well as call; not all hams have a Callbook. 
Since we capitalize and bold face the first few words, make them important and attract attention. 
Don't put "For Sale" in the ad; everyone knows that's what it's for if it doesn't say otherwise. 


m 

J Here's my ad: 


Send to Caveat Emptor 
73 Magazine, Peterborough, N.H. 03458 


Table I 

Low B+- Tap High B |- 
With 50,000 ohm bleeders 
on low B-j- tap and on 360 695 

high B+j no other load 


Examples of voltage/ 
current combinations 


215 v @ 
25 in.i 
200 v @ 
55 ma 
175 v @ 
35 ma 
185 v @ 
70 ma 


425 v @ 

90 ma 
410 v @ 

85 ma 

350 v @ (See 
145 ma Note 1) 
400 v @ 


Note 1: At this condition, representing highest total power 
output of any conditions shown, total battery drain (at 
12.6 volts) is 6.5 amperes. Efficiency approximately 70%. 


vibrator supply to run continuously. The sili¬ 
con rectifiers allow the supply to be keyed on 
and off with the push-to-talk circuit of the 
transmitter, and battery drain is kept to an 
absolute minimum. (My mobile converter uses 
tubes of the "hybrid” type, designed for 12.6 
volt filament, screen grid and plate operation, 
and the total drain of the converter is only 400 
ma!) 

From Table I it can be seen that it is pos¬ 
sible to draw as high as 50 watts from the 
high-voltage tap 200 volts at up to 35 ma— 
a big improvement over the less-than-30 watts 
total power available with the former tube rec¬ 
tifier, center-tap circuit. 

. . . W6TKA 


NEW ARRIVALS 

Hurd to (1ml tubes & (liters for Motorola 2 meter PM. 


PERMAKAY 

No. 

K9241 

TU-145 

K8436 


BRAND NKW, choice, mix or match 
wide hand (liters, convert narrow band 


69* ea. 
3/$1.95 


PM to Wide Band. 

Frequency 
455 KC 20KC 
455 KC 20KC 
455 KC 15KC 


Baud width 
40 KC 
40 KC 

30 KC 


$1.75 ea. 

10 hry, 50 ma. to 3 hry 100 ma. 7 na 
■i , 300 ohm. Saddle mount, double half ea - 

InOke shell shielded. Wire leads, 2 W a/jj or 

mounting center. NKW. one pound. *'* 

2 section, 6 position, continuously 
shorting, heavy duty, ceramic, RF switch. 

SW-146 Easily handle a KW. % x 4" shaft. $2.50 

3Vi" d X 5%" plus shaft. Easily made 
non-shorting. 2 LBS 
Pre-HAMFEST Season sale of best sel¬ 
lers. Prices good to Mar. 31, 1965 
only. 

BEAM ‘ POOR MAN S Q-5cr”. Has 2 phone -jc 

riiTcn jacks; one cable with PL-55; 3 po- 

rlLlfcK sltion switch-“RANGE'’ passes 1020 

cycle only; “PHONE” rejects 1020 cycle; 

“BOTH” no Alter action. BRAND NEW 

3 LBS 

bi kicr 5 gang. 402 mntf/sec. total 2010 

rl-rltl mmf. win load output side of Pi-Net. ,, on 

ftnunrueca 160 meter, no inductance handle up to H- ou 

CONDENSER 3 KW. j j l' shaft. Take-outs 

5.3 to 7 MC command transmitter, for 
T .. SSB, or convert to 40 meter. Very 

l-zi excel, used, with all tubes, and in- Knn 

ternal parts, 12 LBS. $b.UU 

1625 BRAND NEW, N. 0. JAN cartoned. Can 

be converted as per P & H instructions. 10/$2.00 
TUBES 5 lbs. 

All orders, except In emergency or I'm at a hamfest, shipped 
same day received. For free “GOODIE” sheet, send self ad¬ 
dressed stamped envelope—PLEASE, PLEASE—include suffi¬ 
cient for postage k insurance. Any excess returned with order. 

B C Electronics 

Telephone 312 CAIumet S-223S 
2333 S. Michigan Ave. Chicago, Illinois 60616 


SW-146 


BEAM 

FILTER 


PI-NET 


1625 

TUBES 
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Denys Fredrickson W0BMW 
3923 East Funston 
Wichita, Kansas 


Use Your GDO and Z-Meter 


The GDO is one of the most versatile pieces 
of test equipment available. Yet there are 
many hams who don’t know how or when to 
use one. The writer will try to describe and 
explain some of its various functions. 

The GDO is basically a variable high fre¬ 
quency oscillator with a frequency range of 
approximately 550 kc to 250 Me. It may also 
be used as a diode detector or wave meter. 
The GDO gets its name from the fact that a 
meter measures the grid current and when 
the oscillator circuit is coupled to a resonant 
circuit a reduction in grid current is obtained. 
This is called the grid dip. However, when it 
is used as a wavemeter and coupled to an rf 
source, an increase in current is obtained at 
resonance. 

The GDO and impedance meter can be 
used to accomplish the following: 

1. Determine the resonant frequency of 
tuned circuits, including antennas. 

2. Determine the impedance of circuits, re¬ 
ceiver inputs and antennas. 

3. Determine the length of half-wavelength 
or quarter-wavelength transmission or tuning 
stub lines. 

4. Determine the “Q” of a circuit or com¬ 
ponent with the aid of a VTVM. 

5. Determine the resonant frequency of 
individual coils, capacitors or crystals that are 
within the range of the GDO. 

6. Determine the rf frequency of ener¬ 
gized circuits. 

7. Monitor a radiated rf signal with the 
aid of headphones. 


8. Neutralize rf stages. 

9. Locate parasitic oscillations. 

10. To align receivers and television sets. 

11. Determine where BCI and TVI is enter¬ 
ing the radio or television receivers. 

12. Determine unknown inductance. 

13. Determine unknown capacitance. 

Now if you will step into the lab we will 
try to demonstrate how these instruments can 
be put through their paces. Let’s begin with 
the simple functions and then gradually creep 
up to those which are more complex so they 
don’t scare us before we get started. 

An oscillator-detector 

Simply plug in a pair of headphones (if 
GDO has facilities for them) and “zero-beat” 
with the radiating signal. This then will be 
the frequency of the radiating signal. 

Crystal frequencies 

Connect a one turn loop of wire across the 
crystal and couple the GDO close enough to 
get a dip of the meter when resonance is ob¬ 
tained. It is always wise to check lower fre¬ 
quencies to be sure it is the fundamental fre¬ 
quency that is being indicated. 

Frequency determination 

Generally the GDO has a switch which is 
used to remove the plate voltage from the 
tube. The tube will then serve the function 
of a diode and the meter as a diode load. 
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When a peak deflection of the meter is ob¬ 
tained. this will indicate the frequency of the 
radiating signal. 

Resonance of an RF choke 

When an rf choke is used as a parallel or 
shunt fed circuit, it must be free of self reso¬ 
nance over the operating frequency range of 
that circuit or it may bum up. The popular 
pi tank circuit is an example. Place a short 
circuit across the choke and then determine 
its self resonant frequency by coupling the 
GDO close enough to indicate a dip on the 
meter when the resonant frequency is ob¬ 
tained. 

Neutralization 

Apply plate power to the exciter stages and 
filament power only to the stage being neu¬ 
tralized. Use GDO as a wavemeter and cou¬ 
ple close to the tank coil in the stage being 
neutralized. Vary the frequency of the GDO 
until maximum reading is obtained and then 
adjust the neutralization for minimum GDO 
meter reading. The circuit being neutralized 
may have to be retuned and the above pro¬ 
cedure repeated with a closer coupling of the 
GDO to the Tank coil. 

IF alignment 

Tune the GDO to the desired frequency 
and couple it close to the if coil to he aligned. 
Adjust the if coil until a dip is observed on 
the meter. The if coil will then be tuned to 
the desired frequency. 

Inductance and capacitance checking 

To determine the value of an unknown ca¬ 
pacitor, connect it across a known inductance 
and use the GDO to find the resonant fre¬ 
quency of the circuit. With these known 
values a reactance chart will give the value 
of the capacitor. Some GDO’s supply a chart 
which corresponds to the coils supplied with 
the GDO as the known inductances. To deter¬ 
mine the value of an unknown inductance, 
connect a known capacitance across the coil 
and use the GDO to find the resonant fre¬ 
quency. Again, the reactance chart may be 
used or the following formula (which may be 
used for either inductance or capacitance) for 
resonant circuits: 


T _ l p _ 1 

“ 39^8“(PFC ' ° r ' “ 39.48Tf-TL 


Where f = cycles per second 

L = inductance in henries 
G = capacitance in farads 
The inductance of an air core coil can be es¬ 
timated bv the following formula: 

r _ ( f N) 2 

J 9r - lOw 

Where L = inductance in microhenries 
X = number of turns 
r = radius of coil in inches 
w = length of coil in inches 

Q measurements 

Connect a condenser across the coil so the 
tank circuit resonates at the desired fre¬ 
quency. Connect a VTVM across the tuned 
circuit and tune the GDO until maximum 
reading is obtained on the VTVM. The GDO 
coupling may be changed until a convenient 
value is obtained on the VTVM and then it 
must not be moved during the remainder of 
the test. Note the resonant frequency f c then 
detune the GDO to a lower frequency until 
the VTVM reads 70.7 percent of its original 
or peak value and call this frequency fj. Now 
detune the GDO to a higher frequency until 
the VTVM again reads 70.7 percent of its 
original or peak value and call this frequency 
L. The Q is then calculated by using the fol¬ 
lowing formula: 

Q= i 

Where f,. = is the center of resonant frequency 
fj — the difference between f, and f 2 

Parasitic oscillations 

By using a pair of headphones with the 
GDO, the parasitic oscillation frequency may 
be determined. Turn the power off of the 
stage being checked and then use GDO to 
find the circuit which resonates at the para¬ 
sitic frequency by moving the GDO slowly 
around the wiring. When a “dip” is observed, 
moisten the finger and touch an ungrounded 
point of the circuit. If a change in the dip is 
observed, it indicates that it is the portion of 
the circuit that would be a likely suspect. 

BCI and TVI locator 

Most of the BGI and TVI problems can 
only be resolved at the receiver, either by in¬ 
stallation of filters, resistors or condensers or 
a combination of all three. The problem is— 
where is the rf entering the receiver? Use the 
GDO tuned to the frequency which produces 
the greatest amount of interference. Probe 
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around with the GDO until the most sensitive 
spot is located, which is indicated by watch¬ 
ing or listening to the receiver interference. 
After the point of entry is determined then 
the appropriate corrective action can be ac¬ 
complished. 

Antenna measurements 

Space does not permit to discuss all types 
of antennas and adjustments so only a few 
will be mentioned to give some idea on the 
use of the instruments. At this point it should 
be mentioned that inductive type coupling 
should be used between the GDO and antenna 
when checking near the current maximum 
point and capacitive coupling when checking 
near the voltage-maximum point. 

The beam antenna has gained tremendous 
popularity in recent years plus many head¬ 
aches for those striving to obtain the maxi¬ 
mum effectiveness. Most of the headaches can 
virtually be eliminated by using the GDO 
and Impedance meter (Z-meter). Let’s take 
a look at a 3 element yagi and see what has 
to be done to obtain a good adjustment. Tbe 
element lengths must be physically adjusted 
or electrically loaded to obtain resonance at 
the desired frequencies and the feed point 
impedance must match the impedance of the 
transmission line. These two points are not 
the only considerations for beam adjustment 
but they are the most important factors. The 
GDO can be inductively coupled to each ele¬ 
ment and the elements adjusted until each 
one is resonant at the desired frequencies. It 
is best to make the measurements while the 
antenna is in operating position. This is very 
difficult to do in many cases but let’s assume 
you can. After the elements have been ad¬ 
justed, tbe feed point must be adjusted to 
match the line. The Z-meter and GDO will 
be used to accomplish this adjustment. The 
Z-meter is basically a resistance type bridge 
with a calibrated potentiometer as one of tbe 
bridge arms. Gonnect the Z-meter directly to 
the antenna feed point. Couple the GDO to 
the Z-meter inductively thru a couple loops 
of wire connected to the other terminals of 
the Z-meter. Tune the GDO to the resonant 
frequency of the beam and adjust the Z-meter 
to the dip or null. If the impedance indicated 
by the Z-meter is not the same as the trans¬ 
mission line then readjust the matching net¬ 
work and redip the Z-meter until the imped¬ 
ances are equal. 

Now—if you can’t adjust the antenna in the 
operational position you still can determine 
the resonant frequency and the impedance by 
standing on the good old Terra-Firma. The 


procedure is a little more involved but effec¬ 
tive. First—we must have a means of elec¬ 
trically connecting the instruments to the an¬ 
tenna. This is best accomplished by a trans¬ 
mission line a half-wave or a multiple of a 
half-wave in length. Determine the height of 
the antenna above ground and calculate how 
many half-wave lengths of line will be re¬ 
quired by using the following formula for a 
half-wave length of line: 

I - ( 492) (K) 

L f 

Where L = feet 

f = megacycles 
K = propagation constant 
(RC/8 is .66) 

This is an approximate length so be sure and 
cut it extra long because now we will find the 
exact physical length. Why an exact physical 
length? A halfwave length of transmission line 
will reflect the resistance placed across the 
output at the input end of the line, i.e. if a 
50 ohm non-reactive resistor is placed across 
one end of a half wave or multiple length 
thereof, the GDO and Z-meter will indicate 
50 ohms at the other end of the line. Cut the 
line somewhat longer than calculated above, 
short one end and connect the Z-meter to the 
other end of the line. NOTE*. Keep twin lead 
off the ground and away from metal objects. 
Set the Z-meter to zero impedance and couple 
the GDO inductively to the Z-meter. Adjust 
GDO frequency until the fundamental fre¬ 
quency causes the Z-meter to dip or indicate 
a null. The frequency indicated should be 
lower than the desired frequency. Simply cut 
a few inches of cable off, short the end again 
and readjust the GDO. Repeat this procedure 
until the desired frequency (which should be 
the same as the resonant frequency of the 
antenna) is obtained. You will then have an 
electrically halfwave length ef line or a multi¬ 
ple thereof. 

Coax or twin-lead may be used for the half¬ 
wave length line when checking the imped¬ 
ance of the antenna. Connect the line to the 
antenna, hoist the antenna up to its operating 
position and adjust both the Z-meter and GDO 
for the null indication. If the antenna is not 
resonant at the desired frequency, the driven 
element should be readjusted a measured 
amount and then note the frequency change. 
This will give you an idea how much the 
resonant frequency changes with a corres¬ 
ponding element change. Now adjust the 
matching network to the desired impedance. 
This will be accomplished when the Z-meter 
dips at the desired impedance with the GDO 
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set at the resonant frequency of the Antenna. 

What would you do if your 100 foot coax 
cable developed a short someplace along the 
line? Replacing the whole line would be too 
expensive. Simply connect the Z-meter to one 
end of the line, adjust the Z-meter for zero 
impedance and then adjust the GDO for low¬ 
est frequency which will produce a null on 
the Z-meter. Use this frequency in the for¬ 
mula given for a halfwave length line and 
carefully calculate the length which will be 
the distance from the input end to the short. 

A quarter wave length tuning stub can also 
be determined by using the procedures just 
outlined for the halfwave length line except 
a quarter wave line reflects a short at the in¬ 
put when the output end is electrically open. 
Now that we have mentioned the quarter 
wave length line, some may be wondering 
just what useful purpose does it serve. The 
quarter wave tuning stub (as it is sometimes 
called) may be used for antenna matching, 
TVI elimination or matching two units which 
have different impedances. The quarter wave 
matching stub can be used as a matching de¬ 
vice on antennas which is explained in most 
antenna handbooks. It may also be used to 
eliminate an interfering frequency from en¬ 
tering the TV. This is accomplished by con¬ 
necting a quarter wave stub to the TV an¬ 
tenna terminals which is a quarter wave in 
length at the interfering frequency. 

Another use for the quarter wavelength 
matching stub is to permit maximum signal 
transfer between the source and a load which 
have different impedances. If the signal source 
impedance was 100 ohms and the load imped¬ 
ance was 52 ohms, a 72 ohm quarter wave¬ 
length of line would give a good impedance 
match. Hold it just a minute, how in the 
world did we come up with that 72 ohm busi¬ 
ness? Simple—another formula will give us this 
information. 

z„ = v Z s z a 

where Z„ = Impedance of quarterwave match¬ 
ing stub 

Z* = Impedance of the source 

Z a = Impedance of the load 
Very little has been said concerning the 
various methods of GDO coupling. Actually— 
only two types of coupling are used; inductive 
and capacitive. Capacitive type coupling may 
be used on shielded coax cable, the ends of 
antenna elements and generally where the 
voltage maximum exists. To obtain the great¬ 
est accuracy, the GDO should be loosely cou¬ 
pled. Parallel coupling to inductors can be 
used to obtain maximum coupling. 

. . . W0BMW 






I pS 

The Hammarlund HQ-180A . . . designed to | 

meet the needs of the amateur and SWL for a 
modern GENERAL COVERAGE communications 
receiver. Continuous tuning from 540 kc to 30 me 
combines with complete amateur bandspread, 
80 thru 10 meters. A linear product detector, 
vernier passband tuning, and a sharp slot filter 
ensure perfect SSB reception under all opera¬ 
ting conditions. 

HQ-180 A $449.00 

HQ-180AC with 24 hour dock-timer $459.00 


"Used Equipment Special 1 
HAMMARLUND HQ-110C 
HAMMARLUND HQ-160 

WRITE FOR LATEST COMPLETE LIST 


$104.95 

159.95 


RADIO 


P O. BOX 312 


FONE 

603-225-3358 


CONCORD, N. H 


FOR THE AMATEUR 

TWOER LINEAR AMPLIFIER 

25 WATTS MODULATED OUTPUT 

Thin chassis-enclosure fits under Twoer. Just plug 
it in. Takes one watt modulated rf output from 
Twoer, drives super VHF Compactron to up to 75 
watts input. At least 25 watts modulated output 
guaranteed. 66% efficiency on voice modulation. 
Modulation reports: "Excellent.” "Recognized Twoer 
modulation immediately." LIN-AMP 1. wired and 
tested by K1CLL. $49.50. Use any power supply you 
have, 12 vac, up to 500 vdc, or order power supply 
LIN-AMP PS1, $34.50. 

ABSORPTION UHF WAVEMETERS 

Hand calibrated from crystal oscillators by K1CLL. 
Now you can find the 432 and 1296 me bands. 
Know the frequency of your doublers, triplers and 
oscillators. Don’t guess! 

VHF-2 140 to 355 me 
UHF-1 350 to 675 me 
UHF-2 600 to 1100 me 
UHF-3 950 to 1400 me 


$9.75 each 
All four for $35 


Hoisington Research Company 

Far Over Farm, Phone 603-924-3030 
Peterborough, N. H. 03458 


The Design of VHF Tank Circuits 

Interested in construction and VHF? This 8’/j x 11 booklet 
will give you all the information you need to design and 
build perfect tanks the first time around. It contains 9 
beautiful full page graphs to give you all the answers. You 
won't find this in any American radio handbook. $1 
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Charles Landahl W5S0T 
121 Barranca Road 
Los Alamos, New Mexico 


The Care of Storage Batteries 


Lead-acid storage batteries will deteriorate 
rapidly unless given proper care. When it is 
remembered that millions of people in auto¬ 
mobiles call upon the “box full of pickled am¬ 
peres” to start them rolling each day, it be¬ 
comes easier to realize how much mechanized 
America depends upon the battery. It is a 
silent servant that is often taken for granted 
until a car won’t start, a mobile radio system 
fails to respond to the press of a button, or a 
hole appears in your clothing due to a splash 
of electrolyte. 

Many standard quality batteries can be 
made to perform at peak capacity for unu¬ 
sually long periods; sometimes as much as a 
year beyond their guarantee, provided some 
thought is given to their care and upkeep. 
In the fully charged lead-acid storage cell, the 
active material in the positive plate is usually 
lead peroxide, and in the negative plate is 
found pure sponge lead. All of the acid is in 
the electrolyte which is a dilute solution of 
sulphuric acid. A direct indication of full 
charge is that the specific gravity is at its 
maximum. A hydrometer reading will lie be¬ 
tween 1.210 and 1.275, depending upon the 
type of service for which the batteiy was de¬ 
signed. For example: 

1.210 Emergency lamps 

1.245 Standby light duty service 

1.260 Automobiles 

1.275 Heavy duty such as electric fork lifts 

As a batters' discharges, both the positive 
and negative plates are gradually converted 
to lead sulphate. The charging process re-con¬ 
verts the plate material back to the lead and 
lead peroxide, and returns the acid to the 
electrolyte. The charging process usually pro¬ 
duces a “gassing effect” in the cells. As full 
charge is approached, the cells cannot absorb 
all of the electrical energy and the excess en¬ 
ergy acts to break up the water of the electro¬ 
lyte into hydrogen and oxygen. This then is 
the primary reason for the need to add water 
to batteries which are in service. As a matter 
of interest, you may have noticed on automo¬ 
biles having ammeters, that the “voltage regu¬ 
lator” tends to automatically take care of re¬ 
ducing the charge as the battery builds up 
after a particularly hard start, or, if some other 
drain has occurred while the generator was 
not operating. 


In order to extend the life of your battery 
you should keep the outside of the case clean. 
If electrolyte or water has spilled onto the 
top, wiping with a cloth is not adequate. Use 
a solution of common baking soda and water 
(4 tablespoons to a quart) to flush the top of 
the case. A foaming action will be noted as the 
soda neutralizes the acid. When the foaming 
stops, wash the residue off the surface with 
clean fresh water and allow the top to dry. 
Be extra careful not to get the soda solution 
inside the cells. A convincing experiment 
which demonstrates the need for a clean dry 
battery top can be made with a volt-ohm- 
meter. Using the volts scale in the lower 
range, say 10 or 12 volts, put one lead on a 
terminal of the battery and probe with the 
other test lead in the mastic of the top. If the 
surface is damp and dirty, a reading of sev¬ 
eral volts will be noted. A moment of reflec¬ 
tion will lead you to the realization that here 
is a “thief at work.” A small electrical dis¬ 
charge path through the surface dirt is con¬ 
tinuously draining the charge out of the bat¬ 
tery. 

Water should be added to the cells as they 
need it. Try to maintain the level of the elec¬ 
trolyte above the plates. Use distilled water 
whenever possible. The tap water in most 
cities and towns contain among other things 
iron and minerals. These impurities can act to 
harm the battery and shorten the life by cre¬ 
ating internal losses. Distilled water can usu¬ 
ally be bought at drug stores and hospitals 
and sometimes in super markets. A source of 
reasonably pure water is the “frost” on the 
cooling coils of refrigerators. 

Batteries on standby or light duty service 
should be cycled when specific gravity drops 
to 1.180 and at 30 day intervals regardless of 
specific gravity readings. 

Some of the meanings of the words used by 
technicians in the care of batteries are as fol¬ 
lows: 

Cycled, cycling, cycle charge: refers to 
complete discharge, followed by complete re¬ 
charge . . . (start at 20 amps per 100 ampere- 
hours of capacity, continue until the electro¬ 
lyte reaches 110°F, or is beginning to gas 
rapidly, then drop to finish rate.) 

Equalizing, finishing: An extended finishing 
charge to insure driving off all sulphate from 
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plates and equalizing the specific gravity 
readings between cells, 4 to 8 amperes per 
100 AH of battery capacity for several hours. 
Initial charge: A forming charge of long, low 
rate; used when placing new batteries into 
service. 

Trickle, constant current: A continuous long 
low rate used to keep a battery in charged 
condition, (example; 100 milliamps/100 AH) 
Emergency , hot shot: Used to put maximum 
energy into a battery in the shortest time 
without seriously damaging the battery. The 
emergency charge should be avoided unless 
close supervision is made of the charge so as to 
avoid excessive gassing, or, temperatures 
above 110°F. Another danger flag during an 
emergency charge is a cell voltage greater 
than 2.4 volts while the charging current is 
above the “normal or finish rates.” During a 
charge, gassing occurs when the cell voltage 
reaches 2.3 volts per cell and will increase as 
the charging progresses. When a point is 
reached where most of the energy goes into 
gas, the amount of hydrogen released is about 
one cubic foot per cell for each 60 ampere 
hours input. A 4% concentration of hydrogen 
in the air can be an explosive hazard. Avoid 
the emergency charge. 

Temperature: The preferred operating tem¬ 
perature is about 70°F. Temperatures of 
125°F and more can cause early failure of the 
cells. Low temperatures reduce the capacity 
of a battery to deliver current. Winter be¬ 
comes one of the times that batteries require 
careful attention. For example, it is known 
that the electrolyte will freeze at the follow¬ 
ing temperatures and specific gravities: 


Degrees F. 

Approx. Spec 

+20 

1.100 

+ 10 

1.150 

0 

1.185 

-10 

1.120 

-20 

1.235 

-40 

1.265 


Dry-charged batteries: These are usually man¬ 
ufactured with the intention of storage for a 
period before use—say up to two years. The 
process consists of charging and drying the 
plates in a carefully controlled atmosphere 
free of air or oxygen. When placing these 
batteries in service, they should be filled with 
an electrolyte about 10 points weaker than 
the rated full charge specific gravity marked 
on the case. These batteries should receive 
an equalizing charge before use. 

In conclusion, lead-acid batteries do not 
require routine overhaul or solution changes 
during their life except as a result of acciden¬ 
tal damage or spill. . . . W5SOT 
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IV Is Up! December 21, 1965 

Dear Editor: 

As I write this information, time being 12:30, the Titan 
3C was a success. The Oscar 4 should he in the proper orbit 
and ejected now. The amateur satellite should have been 
turned on by 12.08 PST time. It is expected that it will be 

ejected over F.quador. 

The frequencies listed in the Sentinel were the ones that 
we were going to use, but Bill Orr (Oscar headquarters) 
chang'd them to input: 144 line—output center freq.: 
431.972 — /+ !0kc- beacon (req.: 437.962mc. 

The TRW Systems Radio Club back in August, also 
known as the STLEA Radio Club, was approached by John 
Chambers, Jim Ewing, Skip Freely, W. R. Hillard, and 
others, with the blessings of Bill Orr, as to the possibilities 
of the Club becoming engaged in the Oscar project. Wc were 
asked to be a back-up for Bill Orr in case they could not 
make their payload on time for the equatorial orbit launch. 
Wc talked it over and came to the conclusion that since we 
have a lot of good junk around and the experience of past 
satellite communication systems under our belts, the Presi¬ 
dent, Mac McGrcw, W6YCZ, said “why not”. Mac left the 
Company for his own Business a little later and William 
McClellan, W6BJU became president. He also works in the 
r.f, and communication lab. Hector Nadal, K6RVO, Sec'y. 
and Andy Dolak, W6VHF, Treas. 

The transmitter was built by A1 Jensen, WV6DOW, of 
Pacific Semiconductors, a branch of TRW Systems. Output 
of the transmitter is approximately 2.7 watts. The solar cells 
are capable of producing 15 watts of [tower. The output of 
the transmitter had to be sacrificed to keep it linear for 
sideband operation. The transmitter has the capability of 6.5 
watts, but had to be compatible with four modes: SSB, FM, 
AM and CW. The checkout of the transmitter was done by 
Herb deed, K6ZPX. The receiver is of comparable design to 
any other major satellite, as the boys here at TRW Systems 
have built them before. Ray Eastwood, K6MWR revamped 
138 me receiver to a 144.1 me receiver with a passband of 
11 kc. The xtals used aboard Oscar 4 are those made by 
International Crystal Co. Jim Ewing. K8RJM/6, was a 
great help with the entire project. He and A1 Lee, W6KQ1, 
and others helped with the beacon logic and the remote 
control. The remote control is a NASA and FCC requirement. 
The beacon tinier interval is 8 minutes, which is subject to 
change with temperature encountered. The 431 me antenna 
was designed by L. A. Cholewski, K6CRT, and is a co¬ 
axial dipole. The mounting heighth of the antenna was 
selected for the best radiation pattern. The three 2 meter 
antennas are all hooked up in phase. There is concern among 
many of the boys as to the faraday field polarization in 
space which will be a slow change and a loss of about 3db 


of signal strength. Skip Freely, K6HMS, who did pioneering 
with past Oscars, is putting some gears and other mechanism 
to his 8 ft. dish to compensate for the faraday field. John 
Chambers, W6NCZ, also a pioneer with past Oscars, has 
elevation and a 16 ft. dish with a probable 24 db gain. He 
has made up the 3db loss with gain. There was a thin metal 
foil scroll marie by Andy Dolak, W6VHF, on bis teletype 
machine, and it has the names of all the participants, giving 
them the honor of having their names travelling in space. 

The Oscar 4 has tiie hoys stamping out chassis for 452 me 
converters. Many are getting their feet wet in the higher 
frequencies. There is much thought being given to the high 
frequency antennas as well. 

Archie Landry, K6MSQ. "mechanical genius”, gave the 
first shot in the arm to the project. He made everything 
look so simple. Jim Williams, W6RTG, worked out problems 
encountered in some of the stages of the game. D. E. Moore, 
not a ham yet, flew to Denver, Colo, to check the mounting 
holes in the frame that housed all four satellites. He was 
impressed by RCA’s sliding rack which their satellite was 
mounted on. He also flew to Florida to mount the solar 
panels and set the spring type ejection system. The pin 
which holds the spring is sheared off by a squib upon com¬ 
mand. The spring not only tosses the payload out, but starts 
it spinning like a top. Roger Trap, K6SSN, was on the 
antenna project. Harry Gold, WB6AWB, who works with 
solar cells, did a great job on the solar panels. He at first 
encountered road blocks. No one would give him data on the 
cells we were to use. This is where W. R. Hillard, K60PZ, 
came into play. He is the boy who greased the skids a little. 
He would go right to top management, then a little while 
later people came carrying the specifications to Harry Gold. 
There are many hams at TRW, both management and 
employees. Dr. Ruber Mcttler, Dr. Thiel and others gave 
their blessings to the project, as well as the Air Force. John 
Chambers gave technical direction and handled the political 
end. Ron Pitcher, not a ham, worked the hardest on the 
project. 

There were a few problems along the way: xtal changes, 
trouble with logic, getting three similar banks of solar panels. 
We had a little trouble getting the shaker to get to 14 G's 
random vibration for about 30 seconds. This vibration test 
was witnessed by a representative from Martin Aircraft. Ur- 
had to be sure that our tetrahedral-shaped satellite would not 
fly apart and injure their satellite which was adjacent to ours. 
The shipping crate which was 1J4 in. too big for the plane 
it was scheduled for for flight created a hunt for a plane with 
a bigger door. We were told about a month and ',4 ago that 
we were “it”, #1. Bill Orr couldn’t make it. Oh well, we 
made it . . . only to hear tli3t they knocked us into a 
lop-sided orbit. 

Andy Dolak W6VIIF 



with a MATERIAL DIFFERENCE! 


Use, is one of the most dependable 
testimonials of endorsement, and Telrex 
products are in use in 135 Lands 


“Beamed-Power”ANTENNAS,“BALUNS" 
I. V. KITS and ROTATOR SYSTEMS! 


Most Technically-Perfected, Finest Communication 
Arrays in the World! Precisioo-Tuned-Matched 
and "Baiun" Fed for "Balanced-Pattern" to assure 
"TOP-MAN-ON-THE-FREQUENCY" Results 


You, too—can enjoy World renown TELREX 
performance and value! Send for PL66 tech 
data and pricing Catalog, describing the 
World’s most popular communication anten¬ 
nas, rotator-selsyn-indicator systems and ac¬ 
cessories! Expanded data sheets, including 
your favorite band, also available. 


COMMUNICATION SYSTEMS 

re x. LABmmi[s 

ASBURY PARK, NEW JERSEY 07712, U. S. A. 
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LIBERTY ELECTRONICS WANTS TO BOY FOR CASH 

Electron tubes and 

Surplus communication and test equipment 

semiconductors 

AN/GRC-3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46, VRC-12 

Most any type or quantity 

AN/PRC-8, 9, 10, 25 

Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes 

Receiving, transmitting, special 

Communications: AN/TRC-1, 24, 35, 36 

purpose, magnetrons, klystrons 

We will make you an immediate 

Receivers: AN/APR-9, 13, 14, R-388A, R-274, R-390A, R-391, etc. 

offer in cash. 

Indicators: 10-250, 251, 387, 257A, etc. 

Special sale 

Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 57, 73, 84 

AN/ARN-14, 59, 67, 70 

AN/APS-42, 81 

HP-200BR audio 

AN/APN-1, AN/CPN-2A 

Also: Tektronix, Hewlett Packard, Booten, and General Radio 

oscillator $65 

equipment, etc. 

Liberty Electronics, Inc. 

548 Broadway, New York, 

New York 10012. Phone 212-925-6000 


Power Tubes 


This is only for oldtimers. You youngsters 
who got your ticket in the last ten years know 
all about this, so just quit reading now and 
go on to something more exciting. 

I have said many times that when you get 
a new Handbook, don’t throw the old one 
away. There is information in the old books 
which is not in the new ones—and really good 
stuff, too. For one thing there is no diagram 
of a superregenerative receiver. It’s mentioned, 
but no construction articles. 

Anyhow, about power tubes. Before WW 2, 
a Taylor T20 was a real good tube that would 
handle about 75 watts with 700 volts on the 
plate. RCA-809 would take 100 watts but 
needed 1000 volts. Now these were transmit¬ 
ting tubes especially made for transmitters and 
cost a fair price of change, about $5.00 20 
years ago. They were quite large, too; about 
the size of an 866. A 100 watt transmitter took 
up three units the size of a DX-100 and if you 
had a rack to put all this stuff in, then you 
really had something to make you proud. 

Today, look at the size of a 200 watt trans¬ 
mitter, then take a look at the plate voltage. 


The tubes are nothing but receiving type 
tubes as shown in the RCA tube manual. This 
is where the new Handbook lets us down. The 
old books told what and how to run a receiving 
tube in a transmitter . . . but not so any more. 

A few examples of good receiving type tubes 
that thanks to TV (the beast) gives good tubes 
at half the price of the big tube cost 20 years 
ago should include 6DQ6, 90 watts for $2.08, 
and the 6DQ5, a whopping 315 watts if you 
air cool and for only $4.20. If you want small 
size, look at a 6CZ5, smaller than your thumb, 
which loafs along at 20 watts with only 350 
plate volts for $2.05. If you want a compact 
but potent rig, take a look at some of the dual 
purpose tubes like the 6CX8. Here are all the 
makings for a crystal oscillator and final for 
160 through 6 at 12 watts for $1.83. 

What fun we could have had with tubes like 
this just running them at their rated value and 
not like we did a pair of the old 45’s with slot¬ 
ted bases and 800 volts on the plates to get 
about 10 watts in the air on a bread board 30 ,/ 
long X 12" wide, and the power supply on the 
floor. . . . W8QUR 
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Crossword 

Across 


Down 

im 


1. Inventor of electric bulb 

gerio 


2. Unit of inductance 

e Ticket 


3. Type of current 

om material 


4. Chemical element 

lume level (ab.) 


5. Printers' measure 

□ in 


6. Put into action 

), ha 


7. Motive 

tomatic load control 


8. Temperature scale 

make certain 


9. Stranqe 

rts 


16, Fasten 

e band is-— 


17, Wait' 

g chew 


18. On top of 

on 


20. Raps 

hat you should do in a net 


22, The quy who stole my ri 

w Ham Shire 


23. Nearby 

fgium 


25. Nearby 

Icium 


27. Evils 

e 


33. ARRL appointee 

is — that 


34. OM 

a del in UA 1 


35 airebil 

tween Canal Zone and Marshall Islands 


own only to a few 


Solution on p. 114. 
































Telewriter Model 'X" frequency shift converter designed 
for two-tone AM or FM with Limiter operation available 
by switch. Solid state ratio corrector compensates for fad¬ 
ing signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet dc loop supply built-in with bias supply and 
octal socket for optional polar relay to key transmitter. 
6W6 keyer tube. Plug-ln discriminator for 850 cycle or 
other shifts. Cathode ray or dual eye Indicator. Auto-start 
control system optional. Prices for 19" rack mounting: 
Model "L” with dual eye $199. Model “L” with C. R. tube 
Indicator *279. Cabinet $19.50 

ALLTRONICS—HOWARD CO. 

Box 19, Boston, Mass, 02101. Tel. 617-742-004$ 


GET INSTANT MONETII 

Wa want your aurplua, obaolato, or axcaaa 
invantory aquipmant, compenantl and partal 
Naad ground and air communication oquip., 
talotypa, all GRC, PRC, ARC, ARN—oil toat 
aquip. What hava you? WE PAY TOP DOL¬ 
LAR! Wa maka daals—now! And wa pay 
fraight. Tall ua what you hava—not tomor¬ 
row—today! 

COLUMBIA ELECTRONICS—Dept. 7 

4365 W. Pico Blvd ., Lot A ngolot, Col. 90019 


ALL BAND TRAP ANTENNA! 



Rtduttt Intarfaranaa and 
Nolaa an All Makaa Short 
Wava Ratalvara. Makaa Warld 
Wlda Raaaptlan Strenoar. 
Clearer an All Banda I 



Far ALL Aaatanr Trane* 
mlttara. Guaranteed far 000 
Watte AM 1200 SSB PI* 
Net ar Link Dlraat Feed. 
Llfht, Neat, Waatharpraaf. 


Complete at thown total length 102 ft. with $< ft. of 72 ohm 
balanced twlnllna. Hl-lmpact molded raaonant trapa. (Wt. S 
os. 1' x 5' long). You Juat tuna ta daatrad band for beamlike 
reaulta. Excellent for ALL werld-wlde ahort-wava recalvara and 
amateur transmitters. For NOVICE AND ALL CLA88 AMA¬ 
TEURS! NO EXTRA TUNERS 0B GADGETS NEEDED! 
Eliminates 5 separata antannaa with excellent performance 
guaranteed. Ineonipleuoue for Fuaey Neighborhoods! NO HAT- 
WIRE HOU8E APPEARANCE 1 EAST INSTALLATION! 
Complete Inetructlone. 

75-40-20-15-10 meter bands. Complete . $15.95 

40-20-15-10 meter. 54-fL (beet for ewl’i) Complete .... $14.95 
8END ONLY $3.00 (eaeh. ck.. me) and pay poetman balance 
COD plua poataga on arrival or aand full price far postpaid 
delivery. Complete Installation A technical lnatructlonl fur¬ 
nished. Free Information on many athar 100-0 mater antannaa. 

Available only from: 


WESTERN RADIO 


Dept. A7-2 


Kearney, Nebraska 
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advised by ray lawyers that 
don»t you ever proofread y 



have no other recourse but 
should be tarred and fe&th 


Dear Sir: 

In response to the article in the November issue of 73 
“Lovers Lane” by Marianne Lattak, I must say that it drew 
many similarities with a few escapades in hamming here at 
WA0JHH When rny lovely YL saw the article, she sweetly- 
told me, “I told you so”. Since then I’ve learned to keep the 
rig at home when I date. 

Tom Holland WA0JHII 
Minneapolis, Minnesota 


Hi Wayne: 

Re QST for August, p. 64, Bill Orr’s letter, “The Multiple 
Untruth." You have a printing press—would you please chal¬ 
lenge Bill to slop speaking darkly of “masters in the art of 
fantasy” and rumbling like an old volcano. If he is upset, let 
him name names, name inaccuracies, and with documentation 
correct them. You know, considering his recent cold objectiv¬ 
ity, I think he means you and K6BX, hi! 

And while you have it open, reread the editorial on p, 9. 
At first I thought John Troster wrote it, but for fun, try 
to picture Arthur Godfrey as he might read it aloud with his 
inimitable inflections. 

Marty Barrack WA2ZKR 


Dear Wayne, 

This business about our working only certain DXcrs or 
deliberately avoiding or delaying DXers from any of our spots 
is absurd. Chuck and I work absolutely everybody we hear 
in the order wc hear them, with one exception. We’ve recently 
gotten pretty fed up with the rude operating tactics and 
poor sportsmanship of a number of DXers and, by way of 
a hint, wc may delay working them until they behave. Un¬ 
fortunately some of the fellows high up on the honor roll 
are the worst offenders. For the record we have now hit 
twelve spots. Four of them never having been active before 
(8F Indonesia, 1S9 Spratly Island, HC8E Ebon Atoll, ami 
T19C Cormiran Reef), another four quite rare (BY Com¬ 
munist China, ZM7 Tokeleaus, HS Thailand, and XZ Burma), 
and have had about 60,000 contacts during the last three 
months doing this. The only favoritism shown contributors 
is to mail direct cards to the 300 or so DXers who are making 
this possible. 

Don Miller 

Fiji Islands 


Dear Wayne, 

A note about the article on Pi-Networks by WSQUR. He 
states that the big disadvantage to the pi-nets is low efficiency. 
I would like to say that the low efficiency is not due to the 
pi-net, but to the all-band feature usually built into the net¬ 
work. I have been a commercial broadcast engineer for several 
years and have built and designed commercial broadcast sta¬ 
tions. I have yet to see a pi-net or for that matter, a t-net, 
that will not give at least 75% efficiency. Where I work, wc 
run 5,000 volts at 1.2 amps to the final amplifier. Giving us 
6,000 watts of input. Of this we get 5,000 watts measured at 
the antenna common point. This is over 80% efficiency. Not 
bad for a pi-net I’d say. Of course the final is class C, but 
even a Class C amplifier can’t give anymore efficiency than 
the coupling network will allow. Trouble with low efficiency 
pi-networks is the result of “low-efficiency" design, not the 
nature of the network. 

I certainly enjoy the fine work you’re doing Wayne, in 
bringing good orticles to the ham public. It’s about time some¬ 
one got the scoop over QST. Thanks ogain. 

Jan Cbadwen K7JBS 
Ogden, Ulali 


114 


7) MAGAZINI 








CV-60/URR (URA-B) FREQ. SHIFT CONV. 


The model everyone is looking for. We have half 
a dozen, made by RCA in new condition. Audio 
type feeds from 600 ohm output of your receiver. 

*150 00 


Binary to Decimal relay decoder 
plug-in board with socket. 10 
micro miniature relays DPDT 12 
volt operation. $20.00 


Digital Indicator displays figures 
on translucent window 0-9. Plug¬ 
in bank of 6 volt bulbs on rear, 
each bulb when energized dis¬ 
play one digit on the window 

$7.50 


SILICON DIODES SPECIAL 
800 PIV 400 ma $3.00/12 30tf each 

1000 PIV Studs 2 amp $10.00/12 $1.00 each 



COLLINS ARR-15 
RCVR 1.5-18.5 me 
Written up "73" 
June. Tuneable 
with Collins PTO 
and calibrator. 

$45.00 




Synchronous clock motor driving 
a gear train to produce one 
revolution/8 hours with analog 
output by means of a precision 
10K pot. Reset with another built 
in 115 V 60 Cycle motor. May 
be taken apart for the 2 motors, 
one a precision motor driving a 
gear train and the second motor 
60 cycle induction 115 volt. 

Unbelievable $1.50 



ARC-5 Transmitter 7-9 me. Writ¬ 
ten up many many times, but 
try and buy one. Perfect condi¬ 
tion in original gov’t renew pack¬ 
ages, each with individual log 
and work sheets. This will no 
doubt be the last of them. 

$23.00 


LM FREQUENCY METER with book $60.00 

CRYSTALONICS FET (Field Effect Transistor) with 
spec sheet. See December 73 for more informa¬ 
tion on FET’s. $1.50. 4/$5 


Above is a small selection of choice surplus from our 
large 72 page illustrated catalog. Send 20% production 
& handling cost for catalog. 


JOHN MESHNA JR. 

19 Allerton St., Lynn, Mass. 


Dear Wayne, 

I've been reading A.G.W. Cameron's book on Interstellar 
Communication. Very interesting. They have such complete 
proof that interstellar travel is impossible and that radio 
communication is the Only Answer. 

It just happens that I have also recently read a book trans¬ 
lating a scientific work about 500 years ago. I’ll quote a 
passage from it: 

To travel instantly from one place to another: 

The genie Ampharoil presides over instant travel to all 
places, and he is the genie who was called by King 
Solomon the King of the Genies of Flying. And he comes 
to you when you know his name, and it’s thus— 

A M PH A 
R 0 L A 
MPH A R 
O L A M 

And this is the way in which it is done. Five days after 
the full Moon, five things are to be taken, and they are 
five stones, each from a place where no sun is to be seen. 
Then the magician, taking his hat and his shoes in his 
hands, goes to a place where there are high winds, and 
he calls in a loud voice, so that the genie may hear him. 
And he calls upon him in these names, “Ampha, Rola, 
Mphar, Olaml" as it is written in the square. 

I can’t help having a strong feeling that a lot of what we’re 
writing now will look somewhat similar 500 years hence. 

So radio communication is the only possible means of com¬ 
munication? 

Hah! and a magically summoned genie is the only way to 
cross the Atlantic in a single day, too. It is, if you don’t 
know any useful amount of physical science. And if you know 
a little physical science, you can “prove” conclusively that 
interstellar travel is impossible, that UFO’s can’t exist, and 
that radio is the only possible communication method. 

Wonder what the speed of thought is? 

Maybe telepathy doesn’t depend on electromagnetic phe¬ 
nomena, and isn’t, therefore, subject to relativistic limitations. 

John W. Campbell W2ZGU 
Editor 

Analog Magazine 


Power Supply—Small rig (5Y3) delivers 


+215 v, +6.3 v, —30 v bias.$ 7.95 

0-1 made 214" round panel meter . . . 3.95 

0-100 made IVi" round panel meter . . 3.95 

0-2 made 2 V 2 " round panel meter . . . 1.95 

0-3 vdc 2 V 2 ” round panel meter .... 1.95 

0-5 Arf 2 V 2 " round panel meter. 3.95 

R4/ARR2 Versatile receiver w/schematic 6.95 

BC453/R23 Q5'er. 12.95 

DM64-12v dynamotor 250v-150 ma . . 4.95 

R13/ARC12 108-135 me VHF receiver 29.95 

BC342 receiver. 75.00 

R105/ARR15 Coll ins receiver . . . _ 67.50 

TCS receiver. 35.00 

TCS transmitter. 35.00 

ART13 transmitter . 49.50 

BC458/T21 transmitter. 7.50 

Transformer—2260 vet at 500 va . . . 19.95 
Transformer—1060 vet at 425 ma . . . 7.95 
Transformer—800 vet at 100 ma .... 2.50 


Send for FREE catalog #131 

ARROW SALES-CHICAGO, INC. 

2534 S. Michigan Avenue 
Chicago, Illinois 60616 
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NEW PRODUCTS 



Knight-Kit VHF FM Receivers 

The new Knight-Kit VHF FM receivers are 
an ideal, inexpensive way to monitor commu¬ 
nications services for emergencies, business or 
just plain snooping. One covers 30-50 me and 
the other 152-174 me. They come with pre¬ 
wired and aligned front end and are very easy 
to build, as are all Knight-Kits. Squelch is pro¬ 
vided with a front panel adjustment so you 
won't have to listen to all sorts of ignition 
noise, hiss and other racket. Price is a low 
$39.95 and you can get more information from 
Allied Radio, 100 W. Western Ave., Chicago, 
Illinois 60680. 


Broadband Receiver Protectors 

Why buy protection? Radiation Devices 
Company claims in their brochure RP-1,2 that 
you need it to prevent transmitter leakage 
through inadequate antenna transfer relays 
from damaging costly transistors, mixer diodes, 
and other solid state units in your receiver 
front end. Two models are olTered: the RP-1 
covering from 3 to 54 megacycles with better 
than 70 db isolation and the RP-2 for low 
noise VHF-UIIF use with better than 40 db 
isolation from 50 to 450 megacycles. The RP-1 
also may serve as a T/R switch with transmit¬ 
ters of less than 25 watts output. Neither 
model requires tuning or will generate har¬ 
monics which cause TVI. Power for operation 
may be derived from vour transmitter or re¬ 
ceiver. Choice of tvpe N, RHC, UIIF or RF 
Phono connectors. RP-1, $10.95; RP-2, $12.95 
postpaid. Box 8450, Baltimore, Maryland 
21234. 


Amperex Varactor Theory and Applications 

A new Amperex application booklet covers 
theory of veractor multipliers, practical multi¬ 
pliers, filters and a working tripler using the 
8458 twin tetrode and a 1N4885 varactor 
(very similar to W9SEK’s article in March 73) 
to get 22 watts on 450 me at lost cost. Copies 
of the report S-124, S-125 can be obtained by 
writing on companv letterhead to Amperex, 
Hicksville, N.Y. 11802. 


Servicing with Dip Meters 

A useful new Sams book is Servicing with 
Dip Meiers by John Lenk. All hams know how 
valuable dip meters are, and this book tells 
you how to use them for the many measure¬ 
ments they can make: resonance frequencies, 
capacitance, inductance, antenna matching, 
crystal and filters, impedance, Q, wavelength, 
field strength, SWR, etc. The book, catalog 
number DML-1, is available at your distributor 
for $2.95, or from Howard Sams, 4300 W. 
62nd St., Indianapolis, Indiana 46206. 


Harvey Radio Catalog 

Harvey Radio’s fat (over 500 pages) new 
1966 catalog is now available. It covers about 
all the industrial, amateur, consumer and pro¬ 
fessional parts. You can get a copy from Har¬ 
vey at 60 Crossways Park West, Woodbury, 
N.Y. 11797. 



Cambion Chokes 


Cambridge Thermionic (Cambion) has an¬ 
nounced a series of new shielded chokes that 
provide high impedance in an extremely small 
package. They're only about .4 inches long 
and .2 inches in diameter, but come in values 
from .1 |ih to 100 mb. For more information, 
contact W. G. Nowlin, General Sales Man¬ 
ager, Cambridge Thermionic Corp., 445 Con¬ 
cord Avenue, Cambridge, Mass. 
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New B and W TVI Filter 

The new B and W model 427 if filter will 
virtually eliminate extraneous TVI-causing 
frequencies from transmitters operating in the 
25-50 me range. It can handle 1000 watts at 
50-75 ohms, and comes with UHF connectors. 
Price is $19.86, shipping prepaid. Barker and 
Williamson, Inc., Bristol, Pa. 


ABC’s of Microwaves 

As our use of the spectrum extends higher 
in frequency, it becomes increasingly impor¬ 
tant for hams to know as much as possible 
about UHF and microwaves. A simple way to 
do that is with the new ABC’s of Microwaves 
by Charles Woodruff. This easily understood 
book makes extensive use of the pictorial tech¬ 
niques and clear language that has marked the 
other books in Sams’ ABC series. AMW-1 has 
144 pages and costs $1.95. It’s available from 
your local wholesaler or from Sams, 4300 W. 
62nd St., Indianapolis, Indiana 46206. 


Inventor’s Idea Book 

Want to invent something that can make 
you rich? The new Inventor s Idea Book by 
George Lawrence explains the challenge of 
new inventions, stimulates your creativity and 
outlines 175 specific suggestions for needed 
inventions. It’s 128 pages and the price is 
$1.95 from the publisher, Howard W. Sams 
and Co., Inc., 4300 W. 62nd Street, Indianap¬ 
olis, Indiana or from the better distributors. 


Two-Way Mobile Radio Maintenance 

This practical field servicing book by Jack 
Darr is an up-to-date guide covering modem 
mobile servicing, planning, installation and 
maintenance. The author writes from practical 
experience and the book is well illustrated 
with on-the-job photos. Two-Way Mobile 
Radio Maintenance, TWD-2, 256 pages, $4.95 
from Sams, the publisher or your local elec¬ 
tronic distributor. 




BROAD BAND BALUN fljlflnetppd. 

• Flat in the amateur bands In U.S.fl. 

from 3 to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to antenna or 
balanced line. • Improves efficiency and radia¬ 
tion pattern. 


I Two models, 1 to 1 or 4 to 1 impedance rotio I 
I Size 1 'A" OD x 4" long. Wt. 4 oz. 1 

I FUGLE LABS 1835 Watcliung Ave., Plainfield, N.J. | 

V.-/ 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 
Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 
Parks Electronics, Rt. 2, Beaverton, Oregon 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 


THE FAMOUS 


No. 19 MARK III 

TANK TRANSMITTER-RECEIVER 



Still the best buy on the surplus market. 


Remarkably tough and sturdy, very versatile in 
use. 

2 to 8 Mcs in 2 bands (A Set) 15 to 25 Watts 
output depending on frequency and type of emis¬ 
sion. CW and Radio Telephone. Also short range 
(B Set) band 230 to 240 Mcs. No. 19 MARK III is 
VFO tuning, easy to convert to crystal operation. 
Sender/Receiver alone complete with tubes and 
complete instruction book, diagram, etc. . . . $29.50. 
Power requirements: 12V at 3A, 265V DC at 120 
MA and 540V DC at 50 MA. 

All accessories available: Junction cables, junction 
boxes, Aerial (Whip or wire) Antenna Tuner, 
Power Supply for 12V DC operation, Headset and 
Microphone Assembly etc. . . Perfect equipment 
for 40 and 80 meters. 

NORTH AMERICAN 
ELECTRONICS Co. 

P.O. Box 878, PLATTSBURGH, N. Y. 12902 
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CUSTOM TRANSFORMER DESIGN 

We specialize in winding custom transformers for hams 
and industry: plate, power, filament, single and three phase 
types plus swinging and smoothing reactors. All work guar¬ 
anteed for one year. Don't settle for a compromise. Gel 
exactly what you need by writing us for a free quotation. 
High quality workmanship—fast delivery. 

PETER W. DAHL CO. 

401 4th St., S.E. Minneapolis, Minnesota 55414 


iUI 


Back Issue Bonanza 

Curl up this winter with 20 assorted fascinating back 
issues of 73. They'll keep your mind, imagination and 
soldering iron warm through the cold nights. Our 
choice (but an excellent one, of course) at this low 
price. 20 for $5. 

Cheapskate's Assortment 

Eight fabulous back issues of our choice for a puny 
$ 2 . 

Single Back Copies 

Individual back issues are 50e apiece except all of 
1960, February, March and April 1961, and June and 
November 1962, which are $1. January 1961 and 
December 1962 aren't available. 

Bound Volumes 

1962 and 1963 bound volumes are beautiful and $15. 
We're going to make up more 1964 and some for 
1965, but it'll take a while. 

Binders 

Binders are available through 1960-61, 1962, 1963, 
1964, 1965 and 1966. They're $3 apiece and if you 
order them Nancy will hate you 'cause they're hard 
to wrap. 

73 Magazine Peterborough, N. H. 03458 
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Jfir — just one step 
JS f from Radio City 

K W — Fifth Avenue 

— Times Square 

Broadway Entertainment 

New York 

Singles $3.50 to $6 Double* $5 to $9 
Write, Wire or Phone for Reservations 
PLaza 7 - 6360 

1 NICHOLAS A. NICHOLAS 


Manager 


telReZ 


106 WEST 47th STREET 
2 Blocks from Rockefeller Center 
NEW YORK 36, NEW YORK 



Amperex Heat Sinks 


Here's another clever idea front Amperex. 
It’s a heat sink for manufacturers of solid 
state phonographs, etc. The interesting thing 
is that the sink is slightly bowed so that it’s 
easy to insert TO-1 transistors in it, but tight¬ 
ening the sink to a chassis straightens it out 
and clamps the transistors very firmly for ex¬ 
cellent heat dissipation and low thermal re¬ 
sistance. It could save a lot of time for manu¬ 
facturers since there aren’t any separate pieces 
to put together, align, etc. More information 
from Amperex Semiconductors, Slatersville, 
R.I. 02876. 

Silver Plated Wire and Tubing 

Radiation Devices Company offers silver 
plated wire and tubing of pure copper for use 
in critical tuned circuits of preamplifiers, con¬ 
verters, and transmitters. The plating is 0.5 
mils thick in accordance with Federal Specifi¬ 
cation QQ-S-365A. Wire is available in #16, 
14, and 12. Tubing is fa" outside diameter. 
Price of any size is 40<£ per foot. Minimum 
order $2.00 postpaid. Rox 8450, Raltimore, 
Maryland 21234. 

Wide Band Amplifier 

Modular, solid state silicon, wide band am¬ 
plifiers for preamplifier and general lab use in 
50 ohm coax systems are available from Radia¬ 
tion Devices Company. Frequency response is 
within one decibel from 10 to 250 me. Spot 
noise figure is 5db at 200 mcs. Gain over the 
one db bandwidth is guaranteed to be 10 db 
minimum. Modules may be cascaded for higher 
gains without instability. Maximum input volt¬ 
age for linear operation is 500 millivolts peak- 
to-peak. Model WB-II is internally powered 
by two 9 volt transistor batteries and model 
WB-1E by an external power source. Connec¬ 
tors: N, BNC, UHF or RF Phono. Price: 
$20.50 each, either model, postpaid. Box 8450, 
Baltimore, Maryland 21234. 
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Precision Coaxial Terminations 


Two series of precision coaxial terminations 
are offered by Radiation Devices Company. 
The LP-1 series are capable of dissipating one 
watt and are useful for terminating test pieces, 
noise generators, directional couplers, and may 
be used as standards in SWR bridges. VSWR 
of LP-1 series terminations is less than 1.05 
from d-c to 1300 megacycles. Connectors: 
Type N male or female. Price: $12.00 each, 
postpaid. The MP-1 series are designed for 
medium power; up to 10 watts continuous in 
50 ohm coax without heatsink and up to 25 
watts with suitable heatsink. VSWR of MP-1 
series terminations is less than 1.10 from d-c 
to 1300 megacycles. Connectors: Type N male 
or female. Price: $22.50 each, postpaid. Write 
for brochures LP-1 and MP-1 for more infor¬ 
mation. Box S450, Baltimore, Maryland 21234. 



432 me Preamp 

All of you on or planning to go on 420-450 
me will be interested in this inexpensive tran¬ 
sistor preamp. It gives over 17 db gain and 
less than 5 db noise figure. Bandwidth is 
about 4 me. It tunes the whole ham band and 
even up to UHF channel 34. Size is 2 x 2 x 2, 
power required is 12 v at 1.5 ma, and the 
preamp comes with BNC connectors. They’ll 
even make them up for other frequencies. 
Price is a low $12.50. Tom O’Hara WBORG, 
10253 East Nadine, Temple City, California 
91780. 


ATV Research Catalog 

Interested in ATV? Isn’t everyone? You 
should get the ATV Research catalog. It con¬ 
tains many interesting goodies: complete kits 
of coils and other hard-to-find parts for TV 
cameras, lenses, mounts, vidicons, shields, 
printed circuit boards, etc. For a copy, write 
to ATV Research, P.O. Box 396, So. Sioux 
City, Nebraska. 


TELETYPE 


PULSE GENERATOR 
AND POLAR 
RELAY TEST SET 

I-193C 

Rebuilt by U. S. Gov’t 

• Generates perfect 22 millisecond (60 wpm) element pulses for 
adjusting radioteletypewriter transmitter keyers, receiving converters, 
repeaters, etc. for zero bias. 

• Tests static and dynamic performance and permits precise adjust¬ 
ment of any 215 or 255-type polar relay having ten pin or eight 
pin two-row, or octal or noval bases. 

• No internal power required. Operates from any loop supply, 
rectifier or "B” battery, capable of supplying 115 to 130 volts 
DC at 25 ma. 

• Will mount in standard 19 inch rack panel if desired. 

• Supplied complete with two 255-type polar relays and power 
input cord sets. 

• Cost government over $600.00. 

Ready to operate 
Satisfaction guaranteed 

F. 0. B. Harrisburg, Pa. 

Crated for export. Shipping weight. 150 lbs. 

(Ohio residents add 3% sales tax) 




TELEMETHODS INTERNATIONAL 

P. O. Box 18161 Cleveland, Ohio 44118 
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(Continued from page 4) 

big guns would be glad to spare a little time 
on intruder duty with a vigilante net provid¬ 
ing some extra mark or space signals for com¬ 
mercial RTTY stations. These stations must 
have absolutely perfect copy you know, so it 
really wouldn t be difficult to make it profit¬ 
able for them to find a better channel. Darned 
shame if Cuba, Haiti, etc., get pushed out of 
our bands . . . right? 

If any amateur or club or net is interested 
in coordinating the Vigilantes 1 will cooperate 
to the fullest with 73. 1 suggest that those in¬ 
terested in helping out on such a project get 
together on 3815 kc at 0000Z and get things 
started. 

ITU Report 

The crushing defeat suffered by the U.S. 
at the Montreux, Switzerland, I.T.U. confer¬ 
ence in November poses even more problems 
for the next conference . . . the one where 
ham radio stands to lose its shirt. What hap¬ 
pened? Well, the French, Soviets, Africans 
and Asians got together and clobbered us. 
The U.S. came out of the conference with not 
one single proposal adopted and with not one 
American national on the executive roster of 
the governing body of the I.T.U. 

The French have always been extremely 
uncooperative about amateur radio. Their 
regulations are, I believe, the most strict in 
the entire world and they certainly have one 
of the smallest ham populations of any mod¬ 
ern country in the world . . . about one ham 
per 20,000 population as compared to one in 
800 in the U.S. France made a determined 
effort to take away much of 10 meters in 
1959. One wonders what France might be 
like today if the government had encouraged 
amateur radio, thus making it possible for 
them to have a large and growing electronics 
industry' built, as it is elsewhere, on a founda¬ 
tion of amateur operators. 

There is little amateur operation in the 
Asian and African countries and thus little rea¬ 
son for these countries to support amateur 
radio. We have an important story to tell these 
countries for amateur radio could be of great 
value to them . . . but I wonder if we will get 
that story told in time. The only organization 
in the world that is working on this problem 
is the Institute of Amateur Radio. Frankly, if 
every amateur doesn’t jump immediately to 
support the Institute, I think we will have an 
awful time with our consciences along about 
1970. I think the disaster can be prevented, 
but it is going to be a lot of work and be ex¬ 
pensive. . . . Wayne 
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AREA news 

Though few of you have probably ever 
heard of the Amateur Radio Editors Associa¬ 
tion, it is a “club" made up of the editors of 
ham club bulletins . . . or at least it is sup¬ 
posed to be. AREA was started by W8BA11 
back in 1961 with the idea of keeping editors 
informed on current amateur events. Unfor¬ 
tunately it evolved into a monthly bulletin 
devoted to biographies of those that paid their 
87.50 to join the Association and not much 
else. All told some 200 people, most of them 
hams, paid to have their biographies published. 

Things began to look up for the AREA 
when Bill Welsh WA6VTL, an Edison Award 
winner, was voted President. Bill got together 
with the Directors of the Association and drew 
up a new constitution which would put AREA 
back to sending out news. The new constitu¬ 
tion was sent to the members for ratification. 
Well, W8BAH had to do something fast to 
hold onto his $7.50 biography business so he 
ignored the new and old constitutions and 
sent out word that he was holding an election 
immediately with DL4HU as the only candi¬ 
date for president. I wrote DL4HU about this 
and got word from him that he knew abso¬ 
lutely nothing about it and that he was writing 
to BAH to tell him that he was not available. 

BAH apparently sat down at his typewriter 
and held an election for AREA. I got an an¬ 
nouncement from him that he had elected 
himself president, vice president, secretary 
and treasurer. Quite a landslide for him. 

In the meanwhile the members turned in 
one of the largest votes in AREA history over¬ 
whelmingly accepting the new constitution. It 
looks as if the Association is going to con¬ 
tinue on and grow healthily, but without 
W8BAH . . . one of the little dramas that 
are part of amateur radio. 

For information on joining AREA drop a 
line to Bill Welsh, 2300 W. Clark, Burbank, 
California 91506. 


W2NSD/6 

I’ll be out in Los Angeles for the first week 
or so of February and would like to visit as 
many clubs as I can during this period. There 
are many fascinating things going on behind 
the scenes of amateur radio that I can’t possi¬ 
bly write about in 73. In person I can spill the 
beans. Bill Welsh WA6VTL will set up my 
schedule of speaking so program chairmen 
should get in touch with him at 848-9340. 
Skeptics and official ARRL hecklers are most 
welcome. I am seldom dull. 
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RECEIVERS. K5JKX.— If yoy want to build a receiver or to 

really understand your receiver* this is the book for you. It 
covers every aspect of receiving in author Kyles usual thorough 
manner, $ 2.00 


Caveat Emptor? 




SIMPLIFIED MATH FOR THE HAMSHACK 

—K8LF1. —This ts the simplest and easiest 
to fathom explanation of Ohm's law. 


logs, slide rules, etc. If our schools ever 
got wind of this amazing method of un¬ 
derstanding basic math our kids would 


CW—W6SFM, —Anyone can learn the code. This book, by an 
expert, lays in a good foundation for later high speed CW 
ability. 50t 


Ar Price—$2 p#r 25 words for non-commoreial ads; $5 per 25 
words for business ventures. No display ads or agoncy dis¬ 
count. Include your chock with order. 

it Typo copy. Phrase and punctuate exactly as you wish It to 
appear. No all-capital ads. 

it Wo will bo the judge of suitability of ads. Our responsibil¬ 
ity for errors extends only to printing a correct ad In a 
later Issue. 

it P° r $1 extra we can maintain a reply box for you. 

it We cannot check Into each advertiser, so Caveat Emptor . . . 


FREQUENCY MEASURING— W0HKF —Ever want to set yourself 
up to measure frequency right down to the gnat's eyebrow? 
An expert lets you in on all the secrets. Join Bob high up on 
the list of Frequency Measuring Test winners. $1.00 


TOOOOBES, TRANSMITTING-SPECIAL PURPOSE. 
New boxed, guaranteed . . . 6CW4-$1.40, 6146-$2,55, 
417A-S3.95, 826-$6.00, 6360-53.45 . . . Free catalog . . . 
Vanbar dlst, Box 444X, Stirling, N.J. 07980. 


CARE AND FEEDING OF HAM CIUBS— 
K9AMD. —Carole did a thorough research 
job on over o hundred ham clubs to find 
out what aspects went to make them suc¬ 
cessful and what seemed to lead to their 
demise. This book tells all and will be in¬ 
valuable to all club officers or anyone in¬ 
terested in forming a successful ham club. 

$1.00 



■J0 IT Wlfrl Us'I 


ujBni fi imc mm tii: 

* cperaTicn public .service 


PRINTED CIRCUIT materials. Three sample pieces and 
details. One dollar. Betty Lou Nolin, 35 Arbor Drive, 
New Hartford, N.Y. 13413. 

ART’S QSL’S Samples 10<. Art Bliss, 1829 N. Catalina 
St., Burbank, California. 


CONVERTERS $10 and up. World’s largest selection of 
frequencies. Ham TV vidicon cameras and parts at low 
factory-direct prices. See them all now in our full 
page ad in this issue. Vanguard Labs, 196-23 Jamaica 
Ave,, Hollis, N.Y. 11423. 


ATV ANTHOLOGY. W0KYQ and WA4HWH. —A collection of 
the construction and technical articles from the ATV Experi¬ 
menter. Includes a complete, easy to build vidicon camera 
and 50 other projects. The only book available about ham TV. 

$3.00 


IX HEX TO 
SU It I'UJS 


REVISED INDEX TO SURPLUS—W4WKM. 

—This is a complete list of every arflcle 
ever published on the conversion of sur¬ 
plus equipment. Gives a brief rundown on 
the article and source. Complete to date. 

$1.50 


IT’S SUPERCALIFRAGILISTICEXPIALIDOCIOUS! 
Free new catalog of etched circuit boards, radio books 
and information on Klt-of-the Month Club. Leader 
Enterprises, Box 44718-KH, Los Angeles, Calif. 90044. 

WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid 
for clean, good operating gear. Write Graham Radio, 
Dept. 10, Reading, Massachusetts. 

CLOSEOUT discontinued full size beam, new Va" and 
1" aluminum. Three element 20 meter, $22, Two ele¬ 
ment, $16. Three elements on 15 meters, $16, two ele¬ 
ments. $12. Express collect shipment. Gotham, 1805 
Purdy, Dept. 73, Miami Beach, Fla. 


TEST EQUIPMENT HANDBOOK. W6VAT.— Every ham needs to 

have and know how to use test equipment. This book tells you 
how to make valuable ham test gear easily and cheaply. It 


73 Tftoy&jitte 

“Peten&yuMyA, 03457 


ARE YOU SINCERE? Are you realty looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio, Dept 10, Reading, 
Massachusetts. 


GLOBAL WRIST WATCHES. Feature 24 hour world 

time conversion. Free brochure. Mention 73. Nordlund, 
7635 West Irving Park, Chicago, Illinois 60634. 
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verters for AM-CW-SSB! Half a mobile station $19,95- 
$24.95! Sensitive, selective, tunable BFO! Marine, ama¬ 
teur, SW bands! Herbert Saleh and Co., Woodsboro, 
Texas. 


73 MAGAZINE 






















PICTORIAL STUDY in electrical theory and basic 
radio communication for the amateur. Understanding 
through visualization. Free details. Dwight Cross, 
I212A Lynch Street, St. Louis, Mo. 63118. 

TECHNICAL MANUALS. Signal Corp. Some of the 
available manuals R-390.A, SF-600, BC-610, 1-177, 
TV-7, teletype manuals, test equipment. World’s larg¬ 
est list 10<. Quaker Electronics, Hunlock Creek, Pa. 

QSLS BROWNIE-W3CJI, Highest quality since 1939. 
Samples 10(, with cut catalog 25^. 3111R Lehigh Street, 
Allentown, Pa. 18103. 

POWERFUL NEW 572B’s—2000 hour guarantee—never 
unboxed—$39.50 matched set of 4 postpaid. Need Drake 
DC-3 Len Malone, WA5DAJ Box 1222 Garland. Texas. 

CHANGE CRYSTAL FREQUENCY—even plated type. 
Deluxe Kit includes ammonium bi-fluoride, holders, 
storage and etching vials, complete instructions. Only 
$2.00, Postpaid.—Ham-Kits, 16 West End Court, Long 
Branch, N.J. 

COUPON BOOK—Special offers from various firms for 
members of electronic Experimenters' Club. Dues $2.00 
or write for further particulars. Box 5332-EA, Ingle¬ 
wood, Calif., 90310. 

TAPE RECORDING: Need someone with facilities to 
reproduce prepared 3% ips tapes in limited quantities. 
Good speech quality required. Original tape and sup¬ 
plies furnished. Write IoAR, Springdale, Utah 84767. 

R U REALLY interested in Ham Radio? Send SASE 
for IoAR information and help fight Amateur Radio 
Apathy. W7ZC, Springdale, Utah 84767. 

MOTOROLA T-19-23 low band AM base transmitter. 
20 Watts to a 807. Metering, ac power supply, in¬ 
struction book. Also Motorola T-69-20A mobile low 
band transmitter-receiver. 807 final. Best offers. Herb 
Whitney, Peterborough, N.H, 

HALLCRAFTERS S-36 receiver. 27-143 me. $50. 80 
meter phone transmitter, 10 watt mobile with power 
supply and mike, $30, Phono Trix tape recorder, 
$10.00 CB transceiver, United Science Lab, works fine, 
$15.00. Heathkit signal tracer, $10.00. Paco grid dip 
meter converter to QRP transmitter, worked Detroit, 
$15.00. J. Strolin K1REC, 21 Ellen Street, Norwalk, 
Conn. 

MUST SELL complete mobile rig! SB-33 transceivers, 
mount, mobile power supply, Shure model 401A mike, 
Newtronics MO-2 bumper mast with spring and four 
resonators. Used five months. $325 or best offer. Jim 
Crouse K4SET, Corry Field, Box 15368, Pensacola, 
Fla. 32511. 

HEATHKIT APACHE, mike and PTT. Excellent con¬ 
dition, $110. Also Hy-Gain 2BDP, $5. You pick it up. 
WB2AUB. Call 516-767-8078. 

HEATH SB200 $180, SB300 all accessories $270, SB400 
$295, HDP21 mike $20, Superpro receiver $40, GEFM 
$35, Link $25. Eico VTVM $25. K9JCR, Box 94. Green- 
castle, Indiana. 

ELDICO SSB100A transmitter bandswitching SSB/- 
AM/CW 100 watts built-in scope monitor, has really 
stable PTO. With manual and blower. Pick-up only. 
$170. Also Webster Bandspanner $7.50. Autronic Keyer 
complete $45. K2CUI. Phone 212-689-8957. 

TRANSFERRING TO DENVER, Colorado April ’66. 
Need QTH for XYL and myself. Reply airmail. TSgt 
Ernie Wachter K4UGL/DL4AM, Box 171 Det 100, 601st 
TCS, APO NY, NY 09670. 


Transistor single band tunable converters r 
for auto and home radios. Smooth 6-1 *» 
planetary tuning! Superior sensitivity, se-^JT 
lectivity, S/N ration and image rejection! 1 ' 
Mute terminals! 9 volt battery powered! i j 
All in stock! Pospaid! GUARANTEED! j J 



FOR AM-FM $19.95 WITH BFO FOR SSB-CW 

Marine2-3mc; 160m l,8-2mc; $24.95 

SWL 9-10mc; 75m 3.8 4mc; 160m; 40m; 80m 3.4-4.1mc 

SW 14-18mc 20m; 75m 3.8-4mc; 15m 21- 

22mc 

VHF MODELS: AM-FM, 1 uv and belter sensitivity! Only $34.50 

CB and 10m 27-29.7mc I Police 30-37mc 
6 meters 49.5-50.5mc I Police 37-50mc 

All outputs in BC band. Dealers-Distributors-Exporters invited. 

HERBERT SALCH & CO. Woodsboro, Texas 


FM EQUIPMENT SCHEMATIC DIGEST 

A comprehensive collection of Motorola schematic di¬ 
agrams covering low band, high band and 450 me equip¬ 
ment manufactured between 1949 and 1954. Crystal 
formulas, alignment instructions and a wealth of technical 
data is included in the 92 pages. Price $3.95 

TWO WAY RADIO ENGINEERS 

1100 Tremont Street, Boston 20, Massachusetts 


WATERMAN POCKETSCOPES—USED 

Model S-ll-A DC. to 200 KC, 3"—11"x5”x7" 

Ship. wt. 12# New $169.75 Our price $49.50 
Model S-14-A D.C. to 180 KC, 3"—12"x6"x7" 

Ship. wt. 17# New $282.75 Our price $89.50 

Model S-15-A Dual Screen l-V 2 " x 3"—12"x6"x7" 

Ship. wt. 20# New $195.00 Our price $74.50 

SERVOSCOPES—MULTIPLE SIGNAL GENERATORS 

These units feature a calibrated phase shifter and 
built-in Electronic Sweep. They produce sinusoidal, 
modulated sinusoidal carrier frequency and square 
wave patterns. Used with Scope, can provide gain and 
phase lead or lag measurements. Thus provides means 
for frequency response onalysis for all types of control 
systems test and design. 

Model 1100 A—Freq. 0.1 to 20 cps. Accuracy 2%, 
accepts modulated Sine Wave carriers, 50 to 800 cps. 
Model 1100 B—Freq. 0.15 to 30 cps, Acc. 2% ac¬ 
cepts mod. Sine Wave carriers, 50 to 800 cps. 
Model 1100 C—Freq. 0.3 to 60 cps, Acc. 2%, ac¬ 
cepts mod. Sine Wave carriers, 50 to 2000 cps. 

New Model 1100 A—$2200.00 Our price—$375.00 
New Model 1100 B—$2200.00 Our price—$375.00 
New Model 1100 C—$2700.00 Our price—$450.00 
Detailed information on Servoscopes upon request. 

ELECTROLYTICS 

Dual 35 mfd 450V—Metal Can Octal Plug-in, 5/$1.00; 
100/$17.50. 150 mfd 250V—Octal Plug-in 4/$1.00. 
70 mfd 150V—Cardboard, Axial leads 1” dia. x 2" 
7/$ 1.00. Multiple—60 mfd 175V, 60 mfd 150V, 20 
mfd 25V; Cardboard 1" dia. x 3" 6, $1.00. 

TANTALUMS—WHILE THEY LAST 

1000 mfd. 52V @ 85C. 1 Va x % x 2% Rectangular 
New $50.00 plus Our price $4.50 ea. 
Compression Trimmers, 2-18 mmf, 10/51.00 

Handles, Nickel Plated Brass, 6" centers, I-Vs" hand 
clearance $1.19 value—$ .40/pair. 

National Velvet Vernier Dials—4"; 5-1 ratio, Pullouts 

$1.75 ea. 

All equipment subject to prior sale. F.O.B. 

GOVERNMENT 
WAREHOUSE, INC. 

264 Shrewsbury Avenue Red Bank, New Jersey 
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| Why slave for that wallpaper? 

Buy these certificates to dress up your shack. Be 
proud of the effort it took to earn the money to be 
able to afford them. 

The CHC Certificate 

The Certificate Haters Certificate is available to any 
ham with $1 who submits a signed statement that 
he has never been awarded any other certificates 
| and that he will hate any that he happens to get 
: in the future. 

i The WAAS Certificate 

The Worked Almost All States Certificate is available 
to hams who have proof of contact with 49 states. 

It takes almost as much effort to work 49 as 50. 
Why should this work go unrewarded? Send the 49 
QSL's in statabetical order or a statement signed 
by two responsible radio club officials that they've 
seen the 49, along with a note of the missing state. 
Mode stickers for CW, AM, SSB, RTTY, band stickers, 
and stickers for all contacts made within one year 
are available for $1 extra for each sticker. 

The DXDC Certificate 

Everyone knows that this matter of “countries" is 
ridiculous. The DX Decade Certificate requires con¬ 
tacts with ten countries (defined as members of the 
UN; too bad, Switzerland, Communist China, etc.). 
Same regulations and endorsements as the WAAS 
Certificate above. There are no stickers for more 
than ten countries. 


Countries for DXDC. 

Members of UN. 

Afghanistan 

Greece 

Norway 

Albania 

Guatemala 

Pakistan 

Algeria 

Guinea 

Panama 

Argentina 

Haiti 

Paraguay 

Australia 

Honduras 

Peru 

Austria 

Hungary 

Philippines 

Belgium 

Iceland 

Poland 

Bolivia 

India 

Portugal 

Brazil 

Indonesia 

Rumania 

Bulgaria 

Iran 

Rwanda 

Burma 

Iraq 

Saudi Arabia 

Burundi 

Iceland 

Senegal 

Byelorussian S.S.R. 

Israel 

Sierra Leone 

Cambodia 

Italy 

Somalia 

Cameroon 

Ivor/ Coast 

South Africa 

Canada 

Jamaica 

Spain 

Central African Rap. 

Japan 

Sudan 

Ceylon 

Jordan 

Sweden 

Chad 

Kenya 

Syria 

Chile 

Kuwait 

Tanganyika and 

China 

Laos 

Zanzibar, United 

Colombia 

Lebanon 

Republic of 

Congo (Brazzaville) 

Liberia 

Thailand 

Congo (Leopoldville) 

Libya 

Togo 

Costa Rica 

Luxembourg 

Trinidad and Tobago 

Cuba 

Malagasy Rep. 

Tunisia 

Cyprus 

Malaysia 

Turkey 

Czechoslovakia 

Mali 

Uganda 

Dahomey 

Mauritania 

Ukrainian S.S.R. 

Denmark 

Meilco 

U.S.S.R. 

Dominican Rep. 

Mongolia 

United Arab Republic 

Ecuador 

Morocco 

United Kingdom 

El Salvador 

Nepal 

United States 

Ethiopia 

Netherlands 

Upper Volta 

Finland 

New Zealand 

Uruguay 

France 

Nicaragua 

Venezuela 

Gabon 

Niger 

Yemen 

Ghana 

Nigeria 

Yugoslavia 


The RRCC Certificate 

If you're a Real Rag Chewer, you can keep it going 
for at least six hours. This certificate is for hams 
who have had a single two station contact going 
for six hours with no interruptions. Include signed 
statement to that effect. 

Each certificate application must include $1 to help 
cover the costs of administering the program, etc. 

73 Magazine Peterborough, N.H. 03458 


COLLINS 75A3, $250. Central Electronics MM-2, $60. 
Heath AJ-10, $35. WAP2, $12. W5M, $40. Jules Fan- 
taski W8EYO, Rt. 1. Box 460, Stevensville, Michigan 
49127. 


COLLINS KWM-I, AC and DC power supplies, mobile 
mount, $400. Globe Highbander VHF-62, $60. Johnson 
6N2 converter, $40. Cliff Alsop, 5927 Primrose, In¬ 
dianapolis, Indiana. 


3-6 MC ARC-5 receiver converter to the marine band, 
power supply, AC, complete $25. W6BLZ, 528 Colima 
Street. La Jolla, California. 


EICO SIGNAL GENERATOR, model 320, 150 kc to 102 
me, $22. BC453 receiver, $14 BC459 transmitter, TVI'd, 
$12. Heath condensor tester CT-1, $7. Fitzgerald, Box 
508. Moravia, New York. 


RME VHF 602 transmitter, model number 65-440. Need 
schematic for this rig. Made by GC Electronics, they 
do not have one. Rush your price. Barney Sprayberry 
WA4UXVV, 749 Oak Hill Drive. Trion, Ga. 


CQ’S ’57-‘62 in binders, condition perfect. '63, no 
binder. Make offer. H. C. Snyder W0NVE, KHUB 
Radio, Fremont, Nebraska. 


FREE LOVE is yours in fine equipment pampered by 
me—B and W 5100. NC-300, $350. Contact Ron WA2- 
JSF, 47 Ivy Street, Newark, N.J. Telephone 373-5375. 


CLEGG ZEUS and 11 element 6 meter beam. Contact 
WB2CUD. 201-756-8340. 


HEATH MARAUDER HX-10 and Warrior 1 kw linear 
amplifier HA-10. Both mint condition $375. R, Ding- 
man WA1CUO, 4 South Elmer, Manchester, N.H. 


TV CAMERA with control unit. Manufactured by 
Blonder-Tongue Laboratories. Observer model. Closed 
circuit. $395 or trade for Collins 75S-etc. or KWM2. 
Drake R4 $345. Drake T4X $345. TR4 $495. WA4LXX, 
251 Collier Avenue, Nashville, Tenn. 37211. 


CLOSED CIRCUIT television camera, video monitor, 
assorted TV lenses. Very reasonable. Ira Klein, 1439 
52 St. Brooklyn. Phone 4-7083. 


CLEGG VENUS with AC power supply. Apollo Linear 
$575. Will separate. Inquire. Heath HX-30 6 meter 
SSB exciter $175. Drake R4 receiver $275. Will ship 
or deliver within 100 miles. All inquiries answered 
and offers considered. Robert Klein WB2UKS, 96-09 
67 Avenue, Forest Hills, N.Y. 11374, 


SIX METER EQUIPMENT All excellent. Little Lulu 
transmitter AM, CW, 110, 12 volt. TVI proof, $100, 
Gonset converter broadcast band IF, 12 volt, $20. 
Clegg SSB speech booster, $50. homebrew linear using 
pair of lOOTH’s and power supply. Full kilowatt, no 
TVI, $150. WB2HOW. Joseph Ciardi, 106 Maple Street, 
Weehawken, N.J. 


HETERODYNE FILTER 3000 cycle cutoff. Install in 
500 ohm speaker line of any receiver. Unused high 
grade surplus Rated 25 watts. Two for $5, L-C Elec¬ 
tronics, Box O, Freeland, Michigan 46823. 


QSL SAMPLES? 25<‘ (deductible) Russ Sakkers W8- 
DED, Box 218, Holland, Michigan. 


FULL-SIZE beams; new; all 7 ' 8 " and 1" aluminum 
tubing; absolutely complete with boom and hard¬ 
ware; easily handles five KW; SWR 1:1; adjustable 
entire band; three-element 20-meter $22; two-element 
$16; three-element 15-meter $16; two-element $12; 
four-element 10-meter $18; four-element 6-meter S15; 
remit with order; express collect shipment; all orders 
honored. GOTHAM. 1805 Purdy. Dept. 73, Miami 
Beach, Fla. 
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PLATE TRANSFORMER 690v @ 450 ma. No C.T.117V 
pri. Sealed. Unused. $3.95 plus postage. Wt. 19 lb. 
Companion choke 1.2 h @ 450 ma. 1500 w.v. test. Un¬ 
used. Scaled. $1.00 plus postage. Wt. 6 lb. A.R.C. 
Sales. P.O. Box 12, Worthington, Ohio. 


CHRISTIAN Ham Fellowship being organized for 
Christian hams for fellowship, missionary efforts and 
tract ministry among hams. Christian Ham Callbook 
$1 donation. Write for free details from Christian 
Ham Fellowship, Box 218, Holland, Michigan 49424. 


A RADIATING COAX Is like a leaky hose. Less force 
at the nozzle. Broadband Toroid Baiun Kit: 2" core, 
wire and full instructions. Handles kilowatt. Makes 
into 4:1 or 1:1 balun or use to make auto-transformer 
for matching coax to vertical at home or mobile. 
$5,00 plus 25c postage. Ami-Tron Associates 12033 
Otsego Street, North Hollywood. Calif. 91607 


HEATH TUNNEL DIPPER in mint condition for 
$20.00. Better hurry! 1—W5LVQ 608 E. Warner, Guth¬ 
rie, Oklahoma. 


SELLING OUT: Drake 2B/xtal calibrator; Knight T- 
50, 50 watt cw transmitter; Hy-Galn 14AVQ vertical/ 
roof mounting kit/80 meter loading coil. All in good 
condition. $265; package deal only. Free Knight V-44 
VFO with deal. Clif Power, K1FEB, 34 Independence 
Avenue, Stoughton, Mass. 66222 


OLD TIMERS HELP: Can anyone explain inscrutable 
fm-modulator circuit of McMurdo-Silver 906 signal 
generator? For sale: Reiner square-wave generator, 
$25.00. T. R. Jackson, Corinth, Vermont. 


VIKING CHALLENGER matching VFO, three novice 
xtals, $85. Good condx. 48 states, 56 countries. KlFHR, 
Kleinfeld, Evergreen Dr., Woodbridge, Conn. 203-393- 
1825. 


COMPLETE MOBILE or fixed station Elmac AF-68, 
PMR-8, Power Supply $150. Also a hi-power 600 watt 
AM 1 KW C.W. vacuum Variable final with Ad¬ 
venturer exciter, 3000 volt power supply $150. K5YTQ 
4906 Justin Drive N.W. Paradise Hills, New Mexico. 


6 F.M. MOTOROLA coffin-box transmitter and re¬ 
ceiver. 12vdc. Tuned up 52.525, cables, crystals, 
speaker, etc. Beautiful condition. $80. FEDERAL 
ELECTRONIC SIREN—P.A., 4 lbs., all transistorized 
—latest model. 100 watts w I speaker, 150 w/2 out¬ 
put. Cost over $200. Sell $120. GONSET TUNERS 
#3012 and #3011, (152-162 M.C.) and (40-50 M.C.) re¬ 
spectively. Receive police, fire, mobile telephone, am¬ 
bulance services, highway patrols, F.B.I., etc. Illu¬ 
minated dial, squelch, etc. $65 each. Ail F.O.B. Rich¬ 
ard M. Jacobs, WAOAIY, 1015 Glenside Place, Uni¬ 
versity City, Missouri 63130. (314) WYdown 1-1941. 


Interested in VHF? 


Then why not send for a free sample of the 
VHF’er Magazine. It’s devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, Rt 2, Beaverton, Oregon 


IMPEDANCE BRIDGE—Consists of a Weston Electric 14B 
Rheostat Bridge, Western Electric 2A Fixed Inductor, and 
a Leeds & Northrup Brooks Type Inductometer. Like New 
condition with manual. $195.00 

ROB RECEIVER 225 390mc with 115vAC power supply j 3g g5 

TCS-13 TRANSMITTER 1.5 12me. Voice or CW, tuneable or 
Xtal controlled. Used good. $44.50 

SCR-522 100 156mc Receiver-Transmitter with RA-62 115vAC 
power supply. Used good. $39.95 

COLLINS P.T.O. Low frequency Oscillator. 200-1500kc in 
6 bands. Used good. $7-V-J 

50 ASSORTED FT-243 Crystals. $6.50 

RAK-7 RECEIVER 15-600kc with 115vAC 60 cycles Power 
supply. Used good. $44-50 

APR-5A RECEIVER 1000-3000mc. Cavity tuned. Used Xlnt. 

$ 89.50 

TRIPLETT Model 630-NA V0M Like New $44.50 

BC-455 COMMAND RECEIVER 6-9mc NEW $26.95 

88 MH TOROID COILS, Excellent for power supplies, tele¬ 
type. bandpass filters, etc. 50d each 5/$1.75 

HIGH VOLTAGE PROBE 50.000 volts w/VOM or VTVM^New 

WRITE FOR FREE BULLETIN 

Send check or money order—Minimum order $2.50 
PLEASE INCLUDE AMPLE POSTAGE—Excess Refunded 
Minimum C.O.D. Order $10.00 with 25% Deposit. 

R. W. ELECTRONICS, INC. 


2244 South Michigan Ave. 
Chicago, Illinois 606i6 


Dept. 662 
Phone CAIumet 5-1281 


GET IT from GOODHEART! 

EVERYTHING UNCONDITIONALLY GUARANTEED! 

The Best Alr-to-Gronnd Radio Receiver: URB-13 is con¬ 
tinuous tuning AM superiict 225-100 me plus 1 xtl- 
ctmtrul channel. 2 stages RF, 5 stages IF, Silencer, 

Noise limiter, 3 stages AF, 120 v 50/60 cy POT 
silly. With tech, data, good used, fob Charleston. S.C. 149.50 
TWO LV XFRMRS oaeh 115v (10 cy. connect for 115 
or 230v. Gives 4 separate 6.3vct 35A secs., connect 
for 25.2vct row 35A or 12.l',vet 70A or C.3vct 140A. 

2 weigh 54#, BallBx or Truck collect, remit for two 14.50 
All-Band SSB Rcvr Bargain: Unlllcrafters R-45 ARR-7, 

550 me to 43 me continuous: Voice, CW, MCW, 
aligned, qrtd, w/bools; 2-RF, 2-IF's. S-meter; noip 
lmtr; 3 xtl, 3 non-xtl select, choices. Less pwr sply 149.50 

60 cy pwr sply: $30. SSB product detector . 20-00 

TIME PAY PLAN: Any purchase totalling $160.00 or 10% 

more, down payment only ... 

Panadapter 455 lie for above, 60 cy .. - - - • 89.50 

RBS-2 Rcvr: 2 20 me, ready to use on 115 v 60 cy, 

aligned, qrtd OK, w/tech. data . 69.50 

ARR-15 Rcvr: 1%-18% me, 10-channel Auto-tune; 
exc. cond. visual Inspection only. You make pwr sply; 

witli much tech, data . 69.50 

R-23/ARC-5 Command rcvr 190-550 kc . 14.95 

A.R.C. 12 #22 Command rcvr 540-1600 kc . 17-95 

ARR-5 rcvr. 60 cy. am/fm. 27-140 me .- • 179.50 

APR-4Y AM/FM rcvr mod. to 115 v 50/60 cy. with 

pwr plug. book, tuners 38-1000 me ........ - 250.00 

P.U.R. for toners 975-2200 and 21<o-4000 me. 

RA-62-B is AC pwr sply for SCR-522, only . 17.95 

LM-14 freq. meter, .01% 125 kc-20 me. 57.50 

TS-323/UR freq. meter 20-480 me, .001% . 199.50 

Gertseh FM-3 freq. meter factory certified . 39a.00 

Berkeley Counter/TImer counts to 1 me . 495.00 

Hewl-Paek 524B W/525A.B counts to 220 me . 1650.00 

Tektronix 514AD scope dc to 10 me. 395.00 

G. R. *1001A slg. gen. 6 kc to 50 me . 595.00 

H. P. 608B signal generator 10-400 me. 475.00 

H.P. 608B modified to 10-500 me . 525-00 

TS-418A/U slg. gen. to dbm 0 4 10 gc . 395.00 

Hewlett-Paek. -616A Sig. Gen. 1.8-4.0 gc . 795 00 

Borg-Warner High-Power slg. generators. PUR 

SLRD sig. gen. 275-2750 me, 20 watts. PUR 

AND MUCH MORE! We have many other Signal Generators, many 
Meters, VTVMa, Line Voltage Regulators, Regulated Power Sup¬ 
plies, Precision Bridges, ac ft dc Voltage Dividers, Galros, Calo¬ 
rimetric & Indicating RF YVaUmeters, other Spectrum Analysers 
Etc. . . . WRITE . . . WIRE . . . PHONE . . . YOUR 
SPECIFIC NEEDS! 

WE RENT EQUIPMENT! WE BUY EQUIPMENT! 

R. E. GOODHEART CO. INC. 

Bax 1220-A, Beverly Hills, Calif. 90213 
Phone: Area 213, office 272-5707, messages 275-5347 
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The VHF Antenna Handbook 


The VHF Antenna Handbook is your complete guide 
to VHF ond UHF antennas. This outstanding book 
is by Jim Kyle K5JKX, one of the outstanding tech¬ 
nical authors in the electronics field. The VHF An¬ 
tenna Handbook covers complete theory ond oil 
practical details for every type of VHF and UHF 
antennas. A special feature is the commercial an¬ 
tenna catalog section. If you're interested in VHF, 
you should hove this book. Price is $2 from 
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# Very difficult circuit this hour. 

* Next higher frequency may be useful this hour. 

Good: 1-3, 7-8, 10-12, 16-19, 23, 24, 26 
Fair: 4-6, 14-15, 20-21, 28 
Poor: 9, 13, 22, 25, 28 
VHF DX: 9, 23-26 
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The phone is 603-924-3873. Subscrip¬ 
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Use CP for moonbounce, trop, and OSCAR. 
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never «ay die 

Now What? 

Several of the national radio societies in 
Europe, discouraged at the head-in-the-sand 
attitude of the League, had turned their hopes 
toward the International Amateur Radio Club, 
the IARC, which had been formed by officials 
of the I.T.U. (International Telecommunica¬ 
tions Union). Now, with the IARC virtually 
scuttled by the Afro-Asian take-over of the 
ITU, no one knows where to turn. 

There is the possibility that the Interna¬ 
tional Amateur Radio Union Region I will free 
itself of the Old Man of the Sea in Newing¬ 
ton who has so far kept it weak and impotent. 
The IARU is a loose union of European radio 
societies which has been working together on 
mutual problems. Unfortunately for the IARU 
its headquarters are in Newington and the 
League has been rather successful in prevent¬ 
ing the growth of this threat to their omni¬ 
potence. 

Many of us are looking very hopefully to 
the Institute of Amateur Radio not only for 
the safety of amateur radio in the U.S., but 
world wide. Amateur radio has gone for some 
fifty years now with absolutely no representa¬ 
tion in our country and it has lost at every 
conference. The future of the Institute is up 
to you . . . and the future of amateur radio 
looks to me as if it is riding on your support 
of the Institute. 

What can the Institute do that will help? 
First of all it can keep amateur radio alive in 
the minds of our representatives in Washing¬ 
ton. If we have the Senate and House behind 
us we not only will protect ourselves in our 
own country, but we will be sure to have our 
representatives behind amateur radio at the 
conference tables in Geneva. I was present at 
Geneva at the last conference and I tell you 
now frankly and openly that the U.S. govern¬ 
ment did not have any intention of supporting 
amateur radio at that conference. Only a 


miracle saved us from catastrophe. 

The miracle that saved us was the putting 
off of frequency reorganizations until the next 
conference. No miracle can save us next time 
because the whole purpose of the conference 
will be the redistribution of frequencies. As it 
stands right now amateur radio will go into 
this conference with a small handful of friends 
and a host of enemies . . . and these enemies 
include the biggest of them all: our own 
government. 

If every active amateur sent the Institute 
$5 a year for the next three years I think we 
would have a good chance of getting our 
point across and ending up with usable ham 
bands. I’d give it a 15% chance. The way 
things are going right now it looks like we 
have a 5% chance of coming out reasonably 
well. 

After talking this problem over with the 
heads of several national radio societies and 
many seriously interested and knowledgeable 
amateurs the best course of action, after mak¬ 
ing sure that our government is firmly behind 
us, is to actively tackle the problem at is weak¬ 
est point: the African and Asian countries. 

First of all it has been proposed that the 
Institute send illustrated information sheets on 
the values of amateur radio to small countries 
directly to the heads of these countries as well 
as their communications chiefs. This literature 
would emphasize the value to small countries 
of encouraging amateur radio and the help 
that the Institute is prepared to furnish those 
interested. It would point out that it is only 
when an amateur radio population has been 
established in a country that any sort of elec¬ 
tronics industry is at all possible . . . and no 
country anywhere can grow even a little with¬ 
out electronics and communications. Amateur 
radio is one of the most important keys to the 
starting of a large growth of a country. The 
Arabs may hate Israel, but they won’t over¬ 
look the fact that the hams there were of crit¬ 
ical importance in the setting up of the coun¬ 
try and the rapid industrialization of it. 

Amateur radio not only encourages elec¬ 
tronic industry to be formed in a country, but 
also provides men with the know-how to set 
up communications. Modern civilization rests 
firmly on the telephone. 

How about tourists? Ham radio can help 
considerably for each amateur in a country is 
a valuable good will ambassador. Thousands 
of us travel all around the world visiting 
amateurs that have asked us on the air to 
drop in. Countries without amateur stations 
may get a one-man DXpedition once every 
ten years, but those with active amateurs draw 
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TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guyad in Heavy Duty Self Supporting 
Heights of 37-54-88-105 and Guyed in Heights of 
and 122 feet 37 - 54 feet (SS) 

71 88 feet (guyed) 


ROHN has these 6 IMPORTANT POINTS: 

Eau of Operation—roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength— 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raiui all sections together—uni¬ 
formly with an equal section overlap at all heights! 
Versatility—designed to support the largest antennae 
with complete safety and assurance ot any height desired! 
Simple Installation—install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on vour needs. Rated and Tested—entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized—hot dipped galvanizing a 
standard—not an extra—with all ROHN towers' Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

—$1.25 Value 

—ONLY $100 postpaid (special to readers 
of this magazine). Nearest 
source of supply sent on request- Repre¬ 
sentatives world-wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P, O. Box 2000 Poona, Illinois 



a lot more visitors. Ask any DX amateur how 
many fellows have visited him during the last 
years or so . . . you’ll find the number sur¬ 
prising . . . and so will the tourist. Of course 
this spreads too for once back home we show 
our slides and movies to our local Rotary Club 
and before long many more people are think¬ 
ing of visiting what was before an unknown 
country. 

The Institute would like not only to ap¬ 
proach foreign governments by mail, but to 
send “Ham Corps” groups to these countries to 
personally talk with these men and offer to set 
up a ham station and train some of the locals 
to operate it. Several manufacturers have in¬ 
dicated that they would be glad to support 
such a program and we have already had let¬ 
ters from many amateurs who are willing to 
work on such a project at no pay. I believe 
that we could organize a number of two and 
three man groups to visit the smaller coun¬ 
tries who will have an effect on the course of 
the ITU all out of proportion to their size and 
sell these governments on amateur radio for 
their country. 

DXing 

For some time now I’ve been hinting that 
I’d like to encourage DXing a bit in 73. The 
question has been just what we could do that 
would be the best. I certainly didn’t want to 
turn out another DX column like the ones in 
CQ and QST, that’s for sure. 

There has been considerable grumbling over 
certain deficiencies in the QST listings and, 
after considerable discussion with Gus, Stu 
W2GIIK, and other DX luminaries, perhaps 
we have an answer. The recent decision by 
QST to do away with phone DX listings in the 
Honor Roll and other changes certainly em¬ 
phasizes the already apparent problems of the 
DXCC. 

Our solution is to plunge seriously into the 

DX Certificate game. 

The One Hundred Country Award Certifi¬ 
cate will be available from 73 starting this 
summer. We will also have available Two 
Hundred Country. Three Hundred Country 
and Worked The World Three Hundred and 
Fifty Country Award Certificates. 

Gus, W4BPD, who will be in charge of the 
project, will give you the full details on the 
rules. Roughly, here are the basic features: 
Countries Countries accepted by QST, RSGB, 
REF, DARC and certain other national ama¬ 
teur radio societies will be accepted as “coun¬ 
tries.” 
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"Worlds Largest EXCLUSIVE Manufacturer 
of Towers; designers , engineers , and installers 
of complete communication tower systems.” 


(continued on page 86) 
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Thirteen foot dish with reversible sense feed system installed. Photos by Joe DeYoung 


Circular Polarization 

Jim Kennedy K6MI0 
2816 E. Norwich 
Fresno, California 
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For a number of years, the use of circular 
polarization has been fairly common in some 
areas of professional communications. The 
utility and often the necessity of this type of 
wave propagation in communicating with 
satelites and space probes has long been 
established. Further, at least some types of 
tropospheric paths seem to demonstrate greater 
reliability when circular polarization is em¬ 
ployed. 

Until fairly recently, however, circular po¬ 
larization had offered very little advantage 
over the common linear polarizations in 
general use, as far as the amateur operator 
was concerned. 

The state of the art is advancing, though, 
and increased interest in moonbounce, UHF 
traps and OSCAR, may well lead to a much 
wider use of this mode among the amateur 
fraternity as, in each of these areas, circular 
polarization can, at times, provide superior 
communications. 

Most VHF operators are familiar with hori¬ 
zontal and vertical linear polarization and the 
substantial signal loss associated with "cross” 
polarization. This is the result of certain char¬ 
acteristics of the electro-magnetic wave, which 
will be reviewed in a moment. In moonbounce, 
particularly on the frequencies below 1290 
me, a phenomenon called "Faraday rotation” 
can cause the nlane of polarization to be 
shifted or rotated as the signal passes throueh 
the ionosphere on its way to and from the 
moon. This can be a real nuisance as a “hori¬ 
zontal” signal may produce a more or less 
“vertical” echo and, hence, the echo may be 
irreat’.y reduced in strength or, perhaps, not 
heard at all. 

The signal transmitted by a spinning or 
tumbling satelite may vary from horizontal to 
vertical in a rapid and often complex fashion 
causing flutter and fading in linear receiving 

systems. 

Polarization can also be shifted bv atmos¬ 
pheric and terrain conditions over a long 
tropospheric path. This can be anything from 
a permanent to a rapidly changing condition 
and, hence, its effect can vary from a constant 

M*®enc FIELD MAGNETIC FIELD 

!*' U'N 

__ELECTRIC 

, FIELD 

/ 

/ 

/ 

•' 

Fig. 1. End view of electromagnetic wave. 

Fig. 2. Rotation of fields in a circular wave. 
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Fig. 3. Synthesis of circular polarization from 
vertical and horizontal polarization. Those w's 
are really w's. 


signal of reduced strength to a signal with 
rapid QSB. 

To begin a discussion of circular polariza¬ 
tion and how it can be of use in some of these 
situations, it seems appropriate to start by 
reviewing some of the facts concerning the 
electromagnetic wave—the radio signal on its 
way through space. 

A radio wave is composed of two different 
types of fields traveling together. These com¬ 
posite fields, one, an electric field, the other, 
a magnetic field, travel in the same direction, 
but are oriented at right angles to each other. 
Fig. I shows a diagram of how this might 
look if we could see the “lines” of force. The 
direction of wave travel in this diagram is 
straight up out of the page. 

In linear polarization, the direction of the 
two fields remains constant and the amplitude 
changes from plus to minus and back again at 
a sine wave rate at the RF frequency. The 
polarization is said to be horizontal, if the 
electric field is horizontal; and vertical, if the 
electric field is vertical. Of course, it can also 
be diagonal but this is not commonly used. 

If such a signal is to be received, it is 
necessary that the antenna “tap” one of these 
fields to remove the energy and convert it 
into an RF voltage for the receiver to detect. 
It is only necessary to tap one field, as energy 
from the other changes to the field being 
tapped as the tapped field’s energy is depleted 



Close up of twin boom type of reversible feed. 
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Well now. Ready to go. Guess I'll start 
with Australia. 


by the antenna and hence almost all the 
energy is available to the receiver. 

Some antennas tap the electric field and 
others the magnatic field. For instance, the 
simple dipole taps the electric field while the 
loop antenna taps the magnetic field. For the 
purposes of this discussion, however, we will 
consider only antennas that tap the electric 
field, though the principles involved apply to 
both types. 

Cross polarization occurs when an antenna 
cannot "see” the field it is designed to tap. 
A dipole must be in the same plane as the 
electric field in the incoming wave. As the 
angle between the electric filed and the dipole 
increases from 0° toward 90°, the amount of 
field the dipole “sees” becomes progressively 
less and less until, at 90°, their is no com¬ 
ponent of the electin' field which lies in the 
same plane as the antenna and hence no 
voltage is induced at all, or stated mathema¬ 
tically, the voltage induced on the antenna: 
e — E cos 0 

where 0 is the angle between the two anten¬ 
nas, and E is the magnitude of the wave 
electric field. 

We now have a rough picture of what is 
happening in a linearly polarized radio wave 
and how it affects a receiving antenna. 

The twist 

As mentioned before, the direction of the 
fields, in a linear wave, remain fixed and only 
the amplitude changes. A circular polarized 
wave, however, is just the opposite. In it, the 
amplitude of the two fields remains constant 
and the direction of the fields always remain 


perpendicular to each other, but togethr, they 
rotate, making one complete revolution each 
RF cycle, as shown in Fig. 2. 

Just how this comes about is a bit more 
complicated than linear polarization. This is 
due to the fact that a circular polarized wave 
is actually a composite of two linear waves. 
It is the result of horizontal and vertical linear 
waves 90° out of phase. Fig. 3 shows this as 
a series of “snapshots” of the tw r o electric fields 
through a little more than the first quarter of 
a cycle. Don’t confuse this with the earlier 
diagrams. Both the fields shown are electric 
fields; the magnetic fields are present, but 
have been omitted from the diagram for the 
sake of convenience. It will be noted that 
both of these fields are changing in amplitude, 
as they are linearly polarized, but, also notice 
that, because of the 90° phase defference, the 
composite amplitude—the vector sum—of 
the two fields is constant and rotates from 
horizontal to vertical in a circular fashion once 
per RF cycle. 

For those who prefer a mathematical ex¬ 
planation: the vertical component y = a sin 
wt; the horizontal component x = a sin 
(o»t+90°) = a cos cot; where a = constant and 
cot = RF phase angle. 

The amplitude of the resultant field: 

|A| = \/ a s sin 4 cot + a" cos 2 cot 

= V a 3 (sin 2 cot + cos 5 tot) 

= a 

and since JAj is constant as cot goes from 0 to 
2a the field vector rotates in a circular fashion 
about the origin. 

It has probably occurred to many that there 
are two possible senses or directions for the 
fields to rotate, either to the right or to the 
left—clockwise or counterclockwise. This is, 
in fact, the case and hence, there are two kinds 
of circular polarization: right hand sense and 
left hand sense. If the sense is right hand, the 
field rotates clockwise as viewed from behind 
the wave; that is, it rotates the same way a 
right hand screw does when it advances. 



Fig. 4. Fixed circular polarization from two dipoles. 
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Sense reversing relay and delay line mechanism. 
Dipole feed lines are on the left and the input 
line on the right. 

Though it is impossible to be cross—polar¬ 
ized with circular polarization, it is possible 
to be “cross-sensed.” If this occurs, one of 
the two linear components of the wave is out 
of phase and hence, cancellation takes place. 
In other words, right hand systems don’t 
receive left hand signals and vice versa. This 
can present some of the same problems as 
cross polarization, though as we shall see in a 
moment this can be easily circumvented, if 
necessary. 

There are at least two practical ways to 
generate a circular wave, one common way is 
to synthesize it continuously with a helix. The 
helix can provide high antenna gain and be 
quite effective, though, the single bay helix is 
less versatile than another method about to be 
described. 

The second method is to synthesize the 
wave by gathering and combining its com¬ 
ponent parts, that is, two linear polarized 
signals oriented at right angles and 90° out of 
phase. 

The simplest way to do this is to co-Iocate 
two dipoles at right angles on a common boom 
in the form of plus sign. If these dipoles are 
fed with feed lines which differ in length by 
some odd multiple of a quarter wave length 
(90°), as in Fig. 4, then the dipoles will emit 
a circular polarized signal. If gain is wished 


then plus sign reflectors and plus sign directors 
can be added to the boom to form a vagi or 
broadside array. 

As mentioned, this type of array can be very 
versatile; for instance, if both left and right 
hand polarization is desired, it is only neces¬ 
sary to provide for the reversing of the 
phasing, as shown in Fig. 5. In fact, with 
suitable switching, it is possible to have hori¬ 
zontal or vertical linear, or, right hand or left 
hand circular polarization from the same 
antenna at will. 

As the circular wave is made up of two 
linear components, it is possible to work be¬ 
tween a circular antenna and any linear 
antenna in any plane without cross polariza¬ 
tion taking place. There will generally be a 3 
db loss between the two types of systems as 
only half the power in the circular signal is 
contained in the particular linear component 
that the linear antenna is receiving. 

If the path is causing polarization shifts, as 
in the trops circuits previously discussed, cir¬ 
cular polarization, on even one end of the 
circuit, would improve the range of QSB and 
often will increase the average signal level. 
Circular antennas on both ends would do the 
same without inflicting the 3 db loss. 

In moonbounce circuits, circular polariza¬ 
tion eliminates the effect of Faraday rotation. 
The further rotation of a wave, that is already 
rotating inherently and received on an antenna 
designed to receive rotating waves, has no 
effect at all. In other words, you can turn a 
circle around to your heart’s content and it 
still looks like a circle. 

There is a problem, however, in moon- 
bounce circuits and others involving signal 
reflections. A circular signal reflected by a 
passive reflector, such as the moon will return 
as a reverse image much the same as light 
images reflected by a mirror. The sense will 
reverse; the right hand becomes left hand and 
vice versa. The solution to this problem is 



Fig. 5. Switchable sense configuration for both 
right and left sense. 
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Amateur Net.... $33.00 

Stacking Kit.$2.19 


FINCO 6 & 2 Meter 

Combination Beam Antennas 


simple, however. It is only necessary to wire 
the sense reversing relay, on a switehable pins 
sign array, into the antenna change over cir¬ 
cuits and transmit in one sense and receive 

in the other. 

KP4BPZ utilized circul tr polarization in the 
Arecibo moonbounce experiments in 1964 and 
1965. The system in use there transmitted 
right hand in space and received left hand in 
space. 

The switching technique, using the scheme 
shown in Fig. 5, was used at K6MIO in the 
second 1965 KP4BPZ 432 me moonbounce 
test, it showed substantial increase in received 
signal over the first 1965 test in which linear 
polarization was used by K6N110. 

The feed array for the 13 foot (4 meters) 
dish used in the tests is shown in the photo¬ 
graphs. As the booms for the antennas are 
pieces of rigid coax—the feedline—it was 
not practical to use the same boom for both 
dipole—reflector arrays. The separate arrays 
where placed as close together as possible and 
fed with equal feedline lengths to the sense 
relay. The delay line at the sense relay was 
; %/. and the relay was wired into the antenna 
change over circuit. 

The dish feed itself transmits left hand 
which, when reflected by the dish, becomes 
right hand (in space) and vice versa on receive. 
In this way the system matched the polariza¬ 
tion used by KP4BPZ. 

Reversing the sense sequence did, as pre¬ 
dicted, result in a very substantial signal loss 
as “cross sensing” took place. 


Summary 

To recap this discussion; circular polariza¬ 
tion occurs when the instantaneous electric 
and magnetic field amplitudes in an electro¬ 
magnetic wave remain constant and the 
direction of the field vectors rotate from O’ 
to 360“ constantly, making one full revolution 
per rf cycle. 

There are two possible directions or senses 
for rotation to take place, either right hand 
or left hand. Right and left hand systems are 
incompatible on the air, but antenna can be 
easily designed to make use of either one at 
will. 

The fields can be made to rotate the pre¬ 
scribed manner by at least two methods 
(actually there are several more). One method 
is to force the fields to rotate by combining two 
sets of fields at right angles to each other and 
in phase quadrature (90° phase difference). 

Finally, and perhaps most important, it 
really works. 

. . . K6MIO 
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Richard Palace K3LCU 
4402 Clearfield Road 
Wheaton, Maryland 


State Sixty 



The radio amateur today cannot help but 
notice the wide variety of semiconductor de¬ 
vices being advertised in 73 and other elec¬ 
tronic orientated magazines. These devices, 
selling at a fraction of their original cost, were 
unheard of a few years back. For the ham 
who likes to build and experiment with these 
fascinating items, I will describe an adjust¬ 
able, regulated, solid state power supply which 
is both easy to build and use. 

Basically the unit consists of two supplies. 
Ti, T 2 and their associated circuitry make up 
the main, heavy current carrying supply. Ts 
and its associated circuitry serves only to pro¬ 
vide amplifier chain Qi, Q a and Qa with a well- 
regulated reference voltage. Both supplies are 
common series type regulators, with Q> and 
Q* being the regulating element for each. 
Amplifiers Q? and Q» are included to isolate 
Oi’s base from the 5K pot, so that only a 
small current is needed at Qa’s base to swing 



Fig. 1. Schematic of the solid state 60 watt power 
supply. 


the large base current at Qu A close look at 
the diagram will show that all the transistors 
are being operated as emitter followers, or 
current amplifiers. The output from diode 
bridge D,-D«, after being filtered by Cs, is 
applied to the collector of Q« and the 620 
ohm resistor. The 620 ohm resistor is picked 
to fire zener D» with about 10 ma of current. 
The zenor voltage is applied to the base of 
Q* and appears at the emitter, minus the .6 
volt or so drop associated with silicon-type 
devices. The 5K linear pot serves as the 
emitter load and by tapping up and down this 
resistor, a voltage of from 0-33 volts approxi¬ 
mately is available to control amplifiers Qs and 
Qu. Autotransformer T> is coupled mechanic¬ 
ally to the shaft of the 5K pot. This is done so 
that no matter what the voltage of the unit is 
set at, the drop across Qi’s collector to emitter 
is constantly 5 or so volts. If this were not 
done, using the unit at say' 9 volts would re¬ 
quire the series element Qi to dissipate the 
voltage difference between 9 volts and the 
total voltage that would appear across Ci. The 
voltage across Ct is about 40 volts without 
the autotransformer so we have 40 minus 9, 
or 31 volts times the rated current of 2 amp, 
or a dissipation of 62 watts. Since the output 
rating of the supply is 60 watts (30 x 2) we 
see that more wattage is being used to heat 
the shack than is available for our bench 
projects. Putting T. in ahead of Ts modifies 
the voltage available at Ci so that approxi¬ 
mately 5 more volts is available at Ci than is 
supplied to its base by the reference supply. 
So the dissipation of Q» is 5 x 2 or 10 watts, 
and this is just lukewarm. Since most tran¬ 
sistor projects require considerably less cur¬ 
rent, unless you are power minded, the unit 
will run at room temperature. 
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Construction and parts placement are not 
critical. Two items to watch for are that the 
5K control pot has a linear taper and to use 
#16 or better wire for the high current carry¬ 
ing half of the supply. I used a California 
Chassis type LTC-464 cabinet and had to 
squeeze a little, but a larger cabinet will do 
nicely. Q> is mounted on a Delta Heat sink 
NC-401 and the sink insulated from the 
chassis, or insulate the transistor from the sink 
if you want. Q 2 is mounted under C» and insu¬ 
lated from the chassis with a mica insulator. 

The photo of the top of the chassis shows 
the method of coupling the 5K pot to the auto¬ 
transformer. I used a quarter-inch shaft coup¬ 
ling fastened with epoxy cement to the wiper 
of the autotransformer and supported the pot 
with a bracket made of sheet aluminum. Series 
regulator Qi and its socket can also be seen in 
the top view mounted between the autotrans¬ 
former and the meter range selector switch. 
The coil of wire shown in the bottom view 
near the front of the chassis is the meter shunt. 
A good starting place for a 1-rna meter is 
about l-% feet of #16 enameled copper wire. 

A new meter face was inked on white paper 
and glued to the existing face. The new ranges 
are 0-30 volts and 0-3 amperes. I intention¬ 
ally extended the current scale to 3 amperes, 
for as we all know, hams are notorious for 
drawing more than the rated current from 
transformers for short periods of time. 

To adjust the pot and transformer, set them 
initially at their maximum voltage positions. 
Do this without the AC plug in. Lock the pot 
shaft to the autotransformer. Bring the pot and 
transformer back to zero and plug the supply 
into the AC outlet. Put a voltmeter across the 
collector to emitter of Q-. and turn the switch 
on. Set the supply for about 10 volts output and 



Top view of the power supply. The autotransformer 
is in the center at the top, coupled to the variable 
resistor below it. 



Bottom view of the supply. The black object in 
the left center is a full wave rectifier. 


note the reading across Qi. If it is anywhere 
from 4-6 volts, you are in business; if not, 
turn the switch oil and not disturbing the pot 
or transformer unlock the shaft. If the voltage 
drop was higher than 6 volts, hold the pot 
shaft from turning and move the wiper of the 
transformer about ft" back toward its zero 
position and lock the shaft. If it was lower, 
move the wiper up about ft" toward its maxi¬ 
mum voltage position and lock the shaft. Turn 
the unit on and again measure across Qi. Con¬ 
tinue to do this until the correct voltage drop 
is achieved. 

As for procuring the parts, if you buy new 
it is going to cost you. Meshna, who adver¬ 
tises in 73, sells a transistor suitable for Qt 
already mounted on the proper heat sink for 
a buck and a half. Poly Paks, who also adver¬ 
tises in 73, has the 2N1132’s at a reasonable 
price, and a look through their ad should find 
the necessary bridge rectifiers and zener diode. 
As far the transformers and other parts, you 
are on vour own. 

. . . K3LCU 


Ti- 

Ts— 

Ts — 

Ds, Do, D7, Do — 

Di, Do, Ds, D* — 

Qi.Qo- 
Qa, Qi — 
Do — 

a — 

Cl, Ca — 

Mi — 
Si — 
Sa — 
Fi - 


Parts Ust 

Superior Powerstat type 10B 

Stancor type RT-202 or Allied No. 62-G- 

332 

Stancor tvpe P-6469 or Allied No. 61-G- 
421 

100 PIV 100 ma diodes or better as: Texas 
Inst. 1N537 or Motorola 1N4002 
3-5 amp 100 PIV diodes or better: GE 
1N3569 

Motorola 2N376A 
Motorola 2N1132 

33 volt I watt zener diode Sarkes Tarzian 
VR-33 

1500 /if 50 volt capacitor Sprague TVL- 
1341 

100 ii f 50 volt capacitor Sprague TVA- 
1310 

1 ma meter 
SPST switch 

3 pole 2 position rotary switch 
I amp fuse 
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Hank Olson W6GXN 
3780 Starr King Circle 
Palo Alto, California 


Crystal Oscillators: 
Tube, Transistor and FET 


Most standard crystals, surplus or otherwise 
available inexpensively, are for vacuum tube 
circuits. If used in transistor oscillators, these 
crystals usually oscillate on slightly different 
frequencies than marked, since most transistor 
circuits operate at low impedance levels un¬ 
like tube circuits. 

Transistor crystal oscillator circuits fall into 
two categories: those which operate near the 
series resonance of the crystal (f g ) and those 
which operate near the parallel resonance of 
the crystal (l x ). These operation points are 
illustrated in Fig. 1. 

Several oscillators of the series resonance 
type are shown in Fig. 2. Note that in each 
circuit, if one were to remove the crystal, and 
substitute a blocking capacitor, the circuit 
would continue to oscillate at about the same 
frequency. That is, the crystal in the oscillat¬ 
ing circuit looks like a small resistance. 

The circuits that utilize the parallel reso¬ 
nance of the crystal all operate slightly on the 



CRYSTAL EQUIVALENT 


Fig. 1. Series (f.) and parallel (foo) resonant 
points for crystals. 


inductive side of f«,. Thus, these circuits are 
all, after they have been broken down to 
basics, Colpitts oscillators. Two examples of 
this type of oscillator are shown in Fig. 3; the 
only difference between them is that one is 
grounded-base and the other grounded-emit¬ 
ter. 

If one picks the C, R . and C ce capacitances 
such that they yield 32 pf in series (or supple- 
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Fig. 2. Typical series resonant transistor crystal 
oscillators. 
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(CAPACITORS WITH ASTERISK ARE BYPASS OR BLOCK**! TY(€) 


(A) COLPITTS. CAPACmvE WIPER (B) SAME AS <A] EXCEPT 

FORMED BY Ck AND Cct COMMON-EMITTER RATHER 

THAN COMMON-BASE 

Fig. 3. Parallel resonant crystal oscillators. 

merits them external to the transistor to give 
32 pf) then the crystal will oscillate on its 
marked frequency in most cases. Of course, 
the voltage division ratio of C be and C ce must 
also be adjusted to give a feedback factor 
commensurate with the (3 of the transistor. 

There are a host of other transistor crystal 
oscillators, which work to one degree or an¬ 
other. These, for the most part, are subject to 
adjustment and the individual transistor’s 
characteristics, costing the designer the very 
stability he used crystals to obtain. Possibly 
the mo.it satisfactory circuit for use with “32 
pf" crystals is the very tube circuit for which 
it was designed—but replacing the tube with a 
field effect transistor. In this way, the imped¬ 
ance levels are of the same order and the cir¬ 
cuit is readily dealt with by technicians ex¬ 
perienced in tube circuitry. 

For a short period of time, when FET’s 
(Field Effect Transistors) were first introduced, 
their prices were quite high. However, al¬ 
though there are still some in the $50/each 
category, a number of reasonably priced 
FET’s are available for experimenter use. Sili- 
conix now has their U146 and tJ147 at about 
$3.00; these P-channel Silicon units are of the 
2N2606 family. 1 

FET’s can be thought of as near equivalents 
of vacuum tubes. The drain corresponding the 
plate, the gate to the grid, and the source to 
the cathode. This correspondence is a much 
better one than the collector-plate, base-grid, 
and emitter-cathode set for bipolar transistors 
and tubes. As in a tube, the current through 
the FET is controlled by the voltage between 
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Fig. 4. Symbols for FET's and MOS FET's. 



Fig. 5. Collins 100 kc calibrator. 



Fig. 6. Triode equivalent of Collins 100 kc cali 
brator shown in Fig. 5. 



Fig. 7. FET equivalent of Fig. 6. 
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Fig. 8. Isolation amplifier added to Fig. 7. 



Fig. 9. P-channel FET oscillator and isolation 
amplifier. 
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the control electrode and source of current 
carriers. Fig. 4 shows the representations of 
FET’s along with a tube symbol to demon¬ 
strate the likeness. 

The N-ehannel is most like the vacuum tube 
because one applies positive voltage to its 
drain and negative bias voltage to its gate 
for amplifier operation. The P-channel types 
are the other way around with negative volt¬ 
age on the drain and positive bias. (The MOS 
types—which stands for Metal Oxide Silicon- 
are still rather expensive for amateur use.) 

To illustrate how one can go directly from 
a well-established tube circuit to an equivalent 
FET circuit, let’s steal the 100 kc crystal cali¬ 
brator from the Collins 75S1. The original is 
shown in Fig. 5, and its triode equivalent in 
Fig. 6 (we must draw the triode equivalent 
since we are going to replace the tube with a 
triode device). The only difference between 
these two circuits is that the output coupling 
of the original (electron coupling) has been left 
out. Let us now, again, redraw the circuit sub¬ 
stituting an FET and lower the “plate” voltage 
a bit to suit the E,j s8 of the transistor, as in 
Fig. 7. 

A parallel resonant circuit for the desired 
oscillator frequency is placed across the 
“plate” load to allow sufficient dc to flow and 
to make a low impedance tap available for 
output. 

The 8-50 pf trimmer capacitor can be ad¬ 
justed a bit for each crystal to bring the oscil¬ 
lation frequency right to that which is stamped 
on the crystal can. In most cases, the output 
frequency will fall within the crystal tolerance 
with no adjustment necessary. 

Since we had to dispense with the electron¬ 
coupling method of deriving the oscillator’s 
output, it would be well to add some output 
isolation to this FET equivalent. This can be 
done by adding an amplifier stage, using a 
conventional silicon transistor, as in Fig. 8. 

In the above example, the FET used was a 
Texas Instrument TIX-882, a germanium FET 
which was available for about $3.00 several 
years ago. This type (N channel) was used to 



Fig. 10. A Butler oscillator as analysed by sec¬ 
tions. 



Fig. 11. In this circuit for crystals designed for 
series mode operation, an inductance is added in 
parallel to the crystal to resonate the holder 
capacitance and prevent spurious oscillation. 

allow the tube-circuit-conversion example to 
use a positive supply, for illustration purposes 
only. The TIX-882 is no longer available, but a 
silicon N channel FET could be substituted. 

Since it is the P channel devices that are 
now available inexpensively (U146 and UI47), 
Fig. 9 shows the circuit (again redrawn) for 
one of these. 

The main intent in the foregoing section 
was to demonstrate how one can use FT 171, 
FT 241, FT 243, and similar surplus crystals 
with FET oscillators so that they oscillate as 
marked. However, in the more recently avail¬ 
able surplus, there are some crystals which 
are designed for series-mode operation. Mili¬ 
tary types in the IIC10/U (coaxial) case are 
for series operation: CR9 and CR 24. Also, 
many of the crystals in the HC6/U (hermeti¬ 
cally-sealed metal cases with J4" spaced, 
0.050" pins) are for series operation: CR19, 
23, 25, 26, 28, 30, 32, 35, 45, 51, 52, 53, 54, 
65, and 75. 

Some of these crystal units were designed 
for tube type oscillators of the “Butler” type, 
but will work well in the type of oscillators 
shown in Fig. 2. The Butler oscillator achieves 
the low impedance driving source and low 
impedance input by use of a cathode-follower 
and a grounded grid stage respectively. The 
Butler oscillator is shown in Fig. 10, divided 
into its component sections. As can be seen, 
V, is a Colpitts Oscillator whose capacitive- 
tap does not return directly to the cathode but 
drives V 2 , a cathode follower. V 2 drives the 
cathode of Vj through the low series-resonance 
resistance of X. 

This method of utilizing the series-resonance 
frequency of a crystal with a tube circuit is 
the “hard way,” although an equivalent FET 
Butler oscillator could be built. It is far easier 
to use a single bipolar transistor oscillator like 
one of those in Fig. 2. An actual circuit is 
shown in Fig. 11, for a 24 me crystal oscillator 
using a CR 24 coaxial crystal. 

. . . W6GXN 
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Ed Baker W0EDO 
9937 Truman Road 
Independence, Mo. 


Slaying the Monster 

or: Why Fear TV? 


W0KYQ wrote a fine book (Unfortunately 
out of print) describing a TV 7 station which 
can be built for under $50.00. For many this 
book has already served as introduction to an¬ 
other fascinating facet of hamming. 

Those of us who have been frightened by so 
many circuits completely alien to AM phone 
may be helped by the following description of 
how to rehabilitate an old TV set, for use as 
a station receiver. 

If the receiver is to be viewed from close up 
the small screen of yesteryear is to be pre¬ 
ferred to today’s 29” living room sets. 

Larger than 12" causes eye strain, while 
smaller than 7" gives too little detail. 10" is 
about the optimum. Most of these sets, for- 



Wayne Pierce K3SUK 


tuuately, are still setting around in TV shops 
and basements waiting for us to collect them. 

In selecting a set the main consideration is 
to make sure it has a power transformer, as 
the “series filament” sets introduce the same 
shock hazard as ac-dc table radios, even 
though they may be marked ac only. (This is 
due to a voltage doubler circuit in the power 
supply). Of course a set with picture tube is 
to be desired, but if it appears to be in good 
shape otherwise, a missing CRT is no reason 
to pass up a good deal. More on this later. 

Once the set has been selected, proceed as 
follows, and little or no difficulty should be 
encountered. 

If there is a chance that moisture may have 
gotten at the set place it under a 100 watt 
bulb over night before starting rejuvination. 
Start with a camel hair brush, and clean the 
set completely top and bottom. With the vol¬ 
tages involved, a single piece of lint can cause 
an arc, with possible damage to several com¬ 
ponents. Next look over the entire set care¬ 
fully, and replace any tubular paper capacitors 
which show any signs of drying out or drip¬ 
ping. A good rule here is; when in doubt, re¬ 
place it. An ounce of prevention is worth a 
pound of burned tubes and charred resistors. 
One word of caution, however, use exact 
values for replacement, and position them the 
same as the old part. Avoid moving parts 
unless absolutely necessary, then return them 
to their original position. The final step before 
applying power, is to take a good grade of 
solvent/lubricant (Quietrol, Spra-Kleen, etc.) 
and clean all switch contacts. The aerosol can 
is preferable, but a good job can be done with 
bottle and brush. Avoid using too much, as 
this will encourage accumulation of dust. 

Do not touch any of the alignment adjust- 
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merits, as these are set for a wide band width, 
and require special test equipment. Even the 
experienced TV technician attempts realign¬ 
ment only when absolutely required. These 
circuits are quite stable, also quite broad, so 
no trouble should result if they are left un¬ 
touched. (The one exception is turret tuners, 
described later) 

If there is no power cord with your set one 
can he bought at your local TV shop. It is 
known as a “cheater,” and costs $.25 to .50. 

Apply power and observe closely for arcing. 
If an arc occurs, turn the equipment off and 
clear the cause before proceeding further. 
Look for tubes not lighted, or with a blue 
glow, and replace any observed. If a known 
good tube still glows blue trouble is indicated, 
and must be cleared. This does not guarantee 
all good tubes, but it is a fair start. If all is 
well attach an antenna, and set the controls 
to a local channel. Adjust the fine tuning for 
best picture, then adjust horizontal and vertical 
hold controls for most stable picture. The 
horizontal and vertical linearity can best be 
set when a test pattern is being broadcast. 
Call your local station for the times such a 
pattern can be seen. Horizontal and vertical 
hold controls may interact with others, so al¬ 
ways touch them up when changing other 
settings. Horizontal and vertical size may be 
set on the test pattern also, and should be 
adjusted so that height equals % width. 

When dealing with TV keep in mind that 
voltages as high as 40,000 volts may be pres¬ 
ent, so always discharge everything with a 
shorting lead before reaching into a set, and 
if it becomes necessary to take readings while 
the set is turned on, keep one hand in your 
pocket. 

Picture tubes require special handling, as 
they contain a high vacuum and have a large 
exposed area, but with proper care no undue 
hazard is involved. Never bump or scratch a 
picture tube, or allow any pressure on the 
neck. NEVER leave an exposed picture tube 
where children can reach it. Replacement 
CRTs are available, usually at reduced prices, 
for all sets 7" or larger. 

The image on a 12" or 14" screen can be 
reduced to the size normally displayed on a 
10" screen (approximately 6" x 8") in many 
cases merely by adjusting the size controls. 
When this doesn’t work take a strip of alu¬ 
minum foil 2" wide and wrap one or two turns 
around the neck of the tube and fasten with 
Scotch tape. Slide this into or out of the yoke 
until the desired size is obtained. 

If the set originally used a large screen CRT 
(up to about 17") usually it can be directly 


replaced with a 10" or 12" tube. The things to 
be considered are: 1. Focus—If the original 
used a focus coil and the replacement doesn’t, 
replace the focus coil with a 20 watt resistor of 
about the same resistance. If the opposite is 
true connect coil an] control as in the diagram, 
or install a permanent magnet focusing device. 
2. Ion trap—This is a small magnet on a clip, 
and may be installed by snapping it on the 
neck of the tube. Adjust it by sliding it around 
until a point is found that will give maximum 
brightness. If two spots give good brightness, 
use the one closest to the base of the tube. 3. 
Deflection—The yoke will probably give too 
much deflection. Use the aluminum foil trick 
described above. 4. Base connections—If the 
base connections of the replacement differs 
from the original, simply rewire the socket. 

A good source of small screen tubes and 
other parts mentioned above is the series fila¬ 
ment sets which we rejected for conversion, or 
your local wholesale house. 

If for some reason the old cabinet does not 
make a satisfactory mount, a professional look¬ 
ing panel can be fabricated from tempered 
masonite or similar material. 

If your set has a step type tuner it has been 
aligned on all channels, since the coils are all 
in series, and adjustment of one channel inter¬ 
acts with all lower channels. However, if it 
has a turret type tuner each channel uses a 
separate coil, and the unused channels (which 
will be used as the if in a ham set) probably 
have never been precisely aligned. In most 
cases it will still be close enough to function, 
but the purists (and the screwdriver techni¬ 
cians) may wish to touch up this adjustment. 
This requires a reasonably accurate signal 
source, but a well constructed self-excited os¬ 
cillator can be used. (77.25 me for channel 5, 
and 83.25 for channel 6) In recent years man¬ 
ufacturers have aligned all channels, so we 
have a ready source of calibration for our oscil¬ 
lator. Tune the family TV to the nearest (in 
frequency) channel in use in your area, and 
adjust the fine tuning for best picture. Switch 
to the channel to be aligned and couple the 
oscillator to the set. Tune the oscillator until 
the screen goes black. Set the oscillator to the 
center of the tuning range that will cause a 
black screen. Now connect the oscillator to the 
set under test. Under the channel selector 
knob is a hole which gives access to the coil 
in use. Set the channel selector to the desired 
channel and adjust this slug for maximum 
blackness of the screen, with the fine tuning 
set to mid-scale. This completes alignment. 

Let’s make BCNU a literal expression on the 
ham bands. . . . W0EDO 


MARCH 1966 


19 




Looking west from the front of the VP2VD shock. The high 
peak in the background is St. Thomas in KV4 land. 


John Attaway K4I1F 
P. O. Box 205 
Winter Haven, Florida 

Photos by K4CAH. 


Diary 
of a 
DXpedition 
VP2VD 


During the period October 21-24, 1965 a 
DXpedition was made to the British Virgin 
Islands by Dave Gynn G3SBP, Ernie Hendry 
K4GAH, and the author, K4IIF, operating 
under the call VP2VD. Although each had 
previously operated from DX locations, this 
was the first effort on a concentrated opera¬ 
tion within a limited time period. Naturally 
many unexpected problems arose, all of which 
were at least partially solved, so that the ex¬ 
pedition reached a successful conclusion. 
These humorous and not so humorous prob¬ 
lems, and their solutions, comprise an inter¬ 
esting account which everyone who has 
dreamed or planned toward a DXpedition will 
find interesting and enlightening. 

The planning period 

December, 1962 

The idea originated 3 years ago while stand¬ 
ing on the front porch of the home of KV4BZ. 
It was a clear bright day, and Jost van Dyke, 
Tortola, and the other British islands to the 
east seemed very close. 

Januanj-Februarij, 1963 

Regular skeds were kept between K4IIF 
and Dick Spenceley KV4AA, the grand old 
man of the Caribbean. However, it was 
quickly found that although Danny Weil 
VP2VB, could easily obtain a license as a 
British citizen, for U. S. citizens it was an¬ 
other matter entirely. No license could be 
obtained and the idea was set aside. 

July, 1965 

Rumors began to circulate of a pending 
reciprocal operating agreement between the 


USA and the UK. A letter was quickly dis¬ 
patched from K4IIF to old friend G2BVN, 
DX editor of the RSGB bulletin. “What gives, 
Steve?” 

August 15, 1965 

K4IIF de G2BVN: “-an agreement is 

now being negotiated between the U. S. and 
the U.K. and it should not be too long, —sorry 
I cannot offer you an immediate solution John, 
but I’ll be pleased to keep you posted.” 

August 28, 1965 

Ernie K4CAH, signed on as 2nd operator. 
September 9, 1965 

Reciprocal licensing was still very indefinite, 
but KV4AA came up with an ace-in-the-hole. 
Dave G3SBP, ex 5N2RDG, engineer for Cable 
& Wireless Ltd in St. Thomas, was sweating 
out the reciprocal agreement from the other 
side. Meantime he might be interested in a 
VP2 operation. Letter contact was quickly 
made. 

September 21, 1965 

K4IIF de G2BVN: “—we saw representa¬ 
tives of our GPO at the end of last week and 
the news is that the form of application and 
the necessary paperwork and checking organi¬ 
zation for reciprocal licensing should be oper¬ 
ational by the end of October.” 

This made it definite that reciprocal licens¬ 
ing would be too late for us, so the licensing 
burden fell fully on Dick Spenceley’s ace, 
G3SBP, but there was no problem as Dave 
wrote “I have applied for a VP2V call and 
hope to get confirmation of it some time this 
week.” 
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September 22, 1965 

We were sure of a ticket, but what about a 
QTH? We had not been ashore in these 
islands. A land line call to ARRL Director 
Bob Denniston, W0NWX, revealed that his 
favorite retreat, the Treasure Isle Hotel on 
Tortola, had power 24 hrs. per day. However, 
Bob cautioned that it was surrounded by high 
mountains and that propagation was poor. 

September 23, 1965 

G3SBP de K4IIF: “We are rounding up 
gear, —can you get a pole for the beam? How 
much trouble is it to get from St. Thomas over 
to Tortola?” 

K4IIF de Treasure Isle Hotel, Tortola, BVI: 
“We are pleased to confirm your booking from 
October 21-24.” 

September 25, 1965 

K4IIF de G3SBP: “Re the pole, we should 
be able to get something in Tortola even if it 
is only 2 x 4's. We can’t carry a pole or mast 
on the boat. There are 2 boats daily to Tor¬ 
tola, the trip requires 2 hours.” 

K4IIF de K4CAH: “Looks like you too are 
burning up the typewriter. — I have been 
promised a triband beam and possibly a Xmtr 
and Rcvr.” 

October 4, 1965 

K4IIF de G3SBP: "The ticket is in hand. 
The call is VP2VD. However, they specify 
200 watts maximum so no linear. Can get a 
20 ft. pole, 4 x 4, at 21^/ft.” 

October 8, 1965 

K4IIF de K4CAH: “The gear loan fell 
through. I will box up my own personal S-line 
and take it. Can’t locate the man with the 
beam.” 

October 10, 1965 

K4CAH de K4IIF: “W4DQS has sent me 
one of the SX-117s used at San Felix, and I 
will take my SBE-33 and TO Keyer.” 

October 15, 1965 

K4IIF de K4CAH: “W4PJG has volun¬ 
teered to be QSL manager. Still unable to 
locate the man with the beam.” 

October 16, 1965 

W4PJG de K4IIF: Ur offer to handle QSLs 
is gratefully accepted. 

October 18, 1965 

Beam finally obtained but too late to check 
it out. The beginning of a serious problem. 

The trip down, October 20, 1965 

The only serious travel problem arose when 


we met at the Miami Airport and compared 
notes on the weight of our luggage. It ap¬ 
peared that the airline would soon be holding 
mortgages on our respective homes to satisfy 
the overweight charges. However, by putting 
some items in the baggage of Sonny McCoy, 
a prominent citizen of Ft. Myers, Fla. who 
was going along to see the country, and by 
carrying a few light weight items, such as the 
power supplies, on board as hand luggage, we 
succeeded in scraping by with only a $40.00 
charge. We then resolved to make good use 
of air freight on the return trip. 

After meeting Dave Gynn G3SBP, for the 
first time at the St. Thomas airport we ad¬ 
journed to the latter’s jeep, and with K4IIF 
sitting on K4CAH and Sonny McCoy sitting 
on the TH-3, we drove to the QTH of KV4AA 
for a pleasant reunion over beer and supper. 
After eating, everyone took a turn at the mike 
of KV4AA before turning in for our last good 
night’s sleep for several days. 

The next morning, October 21, we arose 
early, ate a good breakfast, then drove down 
to the waterfront in KV4AA’s truck to catch 
the morning boat to Tortola. The trip was 
beautiful, V. I. scenery being second to none. 
On the way over we got our first view of the 
highest peak of Tortola, not knowing at this 
time what role this peak was to play in our 
later operations. 

The operation begins—but with 
problems 

On our arrival in Roadtown, capital of Tor¬ 
tola, we found that October 21 was the local 
patron Saint’s day, and all businesses were 



On the dock ot St. Thomos preporing to board the 
Empress of Tortolo bound for the British Virgin Is¬ 
lands. On the left is Sonny McCoy, with Ernie 
Hendry K4CAH and the gear to his right. 
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closed. Consequently we couldn’t get the pole 
we had planned to use for an antenna mast. 
However, the hotel was more than cooperative 
and allowed us the use of its 20 ft. flagpole, 
the top of which could be reached from the 
roof. No ladder was available, but G3SBP 
solved the problem by walking across an ad¬ 
jacent wall and climbing vines onto the hotel 
roof. Unfortunately, Dave’s arms and legs 
became casualties when the vines turned out 
to have thorns. 

Shortly G3SBP and K4I1F had the dipoles 
for 40 and 80 meters up while K4CAH 
worked on the assembly of the beam. The 
other hotel guests stood around watching in 
amazement and the owner of the local radio 
station, call letters ZBVI, was attracted to the 
commotion. After investigating the scene she 
dispatched a jeep to the station to secure a 
tape recorder for an interview. A 15 min. in¬ 
terview was subsequently taped and broad¬ 
cast at 6:30 PM on prime evening time, a 
thrill to the DXpeditioners to outweight world 
tensions in the local news. 

However, after this interesting interlude 
our problems became really troublesome. As 
mentioned earlier we had not been able to 
check out the beam prior to departure, and we 
found that the boom to mast bracket and the 
clamp joining the two halves of the boom 
were missing. It was later found that these had 
been removed as a practical joke. Different 
people have different ideas regarding fun. 
Despair momentarily took over, but not for 
long as a Rube Goldberg arrangement of ropes 
and wooden wedges was devised which held 
well enough to support the beam. 

At 1925 GMT the S-Line was tuned up on 
15 meter SSB and KZ5AY was worked for the 
first QSO of the expedition. Contacts fol¬ 
lowed with W4LZ and WA4LUG on 15, then 
a string of YV’s on 20 meters. However, con¬ 
tacts to stateside were virtually non-existent 
on 20 even after long CQ’s. The reason ap¬ 
peared obvious. The beam was looking di¬ 
rectly into the side of an 800 ft. mountain 
rising almost vertically between the hotel and 
the USA. A gap in the mountain allowed us 
to skip over to YV and KZ5, but Bob Dennis- 
ton was right, propagation to the states was 
hopeless. We were ringed on 3 sides with only 
the southeast completely open. 

As daylight waned, Sonny and Ernie elected 
to climb the mountain in an attempt to find 
a solution to our dilemma. However, after 2 
hours they came limping back into the hotel 
with nothing but bee stings, scratches, and 
the news that right behind this mountain was 
another one even higher. With this we QSY’ed 
to the hotel dining terrace for a delicious 


supper, typical of the excellent meals put forth 
daily by the Treasure Isle during our visit. 

After supper K4IIF tuned up on 40 meter 
GW and kept a skcd with Bill KICK, in Au- 
burndale, Fla. for the first CW contact. Dur¬ 
ing the QSO the line voltage fluctuated so 
severely that the lights became very dim every 
2-3 minutes. This rendered the automatic 
keyer almost inoperable as it went wild dur¬ 
ing the dips, sending dots when the dash lever 
was struck. We sounded like the worst lids on 
the band and finally had to go to a straight 
key. Afterward, 19, 40 meter CW contacts 
were made with the states and Europe before 
a violent thunderstorm forced us to QRT. Dur¬ 
ing this time we had a pleasant visit with Row 
Roy VP2VA, proprietor of the hotel, who 
promised us help in the morning to get the 

beam higher. 

The early morning 7 me SSB sked with 
KV4AA, W8EWS, and K5JLQ was kept at 
1150 GMT, following which, true to his prom¬ 
ise, VP2VA arrived with a 15 ft. section of 
pipe, and shortly we had the flagpole ex¬ 
tended higher. Everyone scurried to the rig, 
tuned to 14 me SSB, and QSOs followed with 
W4ZYS, W4PJG, and numerous Central Amer¬ 
ican stations. However, at about 1315 GMT 
the band quieted and we settled back to a 
pace of only 4-5 contacts per hour. At 1815 
GMT K4KDN was worked keeping intact the 
record of contacts between Herb and K4IIF 
from every DX location visited by the latter 
to date. 

We were now convinced that the DX’pedi- 
tion would be a complete failure unless some¬ 
thing drastic was done. The CQ DX Phone 
Contest was due to begin in a matter of 
hours and it would be our last chance to run 
up a respectable number of QSOs. Conse¬ 
quently, K4CAH set out to find a portable 
generator for rent while G3SBP called on 
John Home of Cable and Wireless Ltd. for 
help in selecting a new QTH. John suggested 
looking at the site of a new tropospheric 
scatter station being constructed by Cable & 
Wireless Ltd. on the highest peak of the 
island, about 1500 ft. above sea level. They 
made a quick inspection trip and Dave re¬ 
turned ecstatic over the location which was 
unobstructed in all directions. The only dis¬ 
advantage was the road, 5 miles of which 
were designated jeep only, daylight only. 

In the meantime Ernie had found a gen¬ 
erator for the “nominal" rent of $20,00 a day. 
We later found that it normally rented for 
$5.00, but the jolly Americans got a special 
price. Not impressed by the decrepit appear¬ 
ance and cough-sputter of the generator, it 
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The author beside the shack. Generator is in the 
foreground. 

was decided to hedge our bet by splitting up. 
K4CAH and G3SBP went up the mountain 
with the S-line and dipoles for 20 and 80 
meters while K4IIF remained at the hotel 
with the transceiver, SX-117, the beam which 
was not movable, and the 40 meter dipole. 

Upon arrival at the top, Dave and Ernie 
quickly set up shop in a small wooden shed 
built as the construction superintendent’s of¬ 
fice. As soon as they tuned up on 20 meters 
they had a pileup. Whereas 5 contacts per 
hour were being made at the foot of the 
mountain using the beam, the dipole at the 
mountain top was yielding up to 2 QSO’s per 
minute, alternating roughly 50-50 between 
stateside and DX. Contacts with Europe, N. 
America, S. America, Africa, and Australia 
were made in the first hour. The first stateside 
QSO was with Herb W4KET in Ft. Myers, 
with Jim WA4DDG. in Tampa right behind. 
Between 2015 and 2300 GMT over 250 con¬ 
tacts were made for an average of better than 
80 per hour. 

Contact was established with K4IIF at the 
hotel and plans were made to bring up the 
rest of the gear and some food. However, with 
sundown approaching no one could be found 
who was willing to tackle the road up the 
mountain with prospects of returning in the 
dark. Things looked discouraging until John 
Horne arrived at the hotel about 2200 GMT 
and agreed to take the Land Rover up one 
more time. The vehicle was hastily loaded 
and as a consequence the 40 meter dipole was 
left on the ground at the hotel. The only food 
which could be secured was a loaf of bread 
and some cheese plus a few cans of beer. 

The Land Rover reached the summit at 
2300 just in time to catch the last few minutes 
of the short tropical twilight. After quickly 
unloading John went back down the mountain 


leaving us completely isolated until the next 
morning, the nearest native cabins being 
about a mile away. However, that first evening 
must go on record as one of the most beauti¬ 
ful ever experienced. It was a dark, moonless 
night, and St. Thomas lighting up like a 
Christmas tree 20 miles away across the water, 
and the glow of the lights of San Juan 80 
miles way will long be remembered. 

The CQ phone DX contest, 

October 23-24 

After 4 wonderful hours on 20 meters the 
band had begun to sputter and fade as 0000 
GMT and the contest approached. However, 
we decided to stick with this reliable band 
and K4CAH took the first turn at the mike 
while G3SBP and K4IIF madly scurried 
around converting the 80 meter dipole to a 
combination 80-40 meter antenna by inserting 
insulators and jumper wires 33 ft. on each leg. 
This normally simple job was complicated by 
darkness interrupted only by weak light from a 
very sooty lantern. The band held up just long 
enough for us to complete the antenna con¬ 
version as Ernie logged in 9 countries in 5 
zones during the first 16 minutes. These 
ranged from YS2SA in zone 7, our first con¬ 
test contact, to OE5CK in zone 15. 

Twenty really began to fold at this point 
and QSOs became few and far between. Con¬ 
sequently, the mike was relinquished to the 
author who QSYed to 7095 kc and went to 
work on the stateside pileup. The first contact 
was at 0049 GMT with WA2SFP. Over the 
next hour 31 contacts were made with Wl, 
W2, W3, \V4, \V5, W8, W9, and VE. The 
going was slower than we had anticipated for 
two reasons, one being that we were fre¬ 
quently QRMed by other DX stations operat¬ 
ing near 7095, and the other was the trouble 
in distinguishing the stations calling us from 
those calling other DX stations. Most of the 
DX was "listening 7200 up.” 

At 0200 another try was made on 20 meters 
but signals were few and weak, and only 2 
contacts could be made so the insulators were 
jumped to convert the duoband dipole to 80. 
This job will long be remembered by K411F 
and K4CAH who climbed the wall of the 
partially completed building in pitch dark¬ 
ness to attach the necessary wires. It was re¬ 
solved at this point to have a flashlight for the 
next night. 

The first QSO on the 80 meter band was 
with W1AQH at 0246, after which 4 coun¬ 
tries in 3 zones were worked in about 20 
minutes. It was then discovered that the gas- 
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oline supply was diminishing at an alarming 
rate and would be exhausted before the morn¬ 
ing band opening if not conserved. Accord¬ 
ingly, we shut down for an hour and at¬ 
tempted to rest on the floor of the shack with 
a roll of blueprints for a common pillow. 
Upon recranking the generator at about 0400 
we found to our surprise that 20 meters was 
wide open to the midwest states. In a frantic 
hour from 0416 to 0516 K4CAH logged in 82 
QSOs. These included 32 W0’s, 24 W8’s, 13 
W9’s, 6 \V5’s, 1 W4, plus KP4. KV4, OD5, 
ZE1, VP2, and ZS4. 

At midnight we got an unexpected visit 
from Colin Barnes, hotel Asst. Manager, and 
Peter Keen, English freelance photographer, 
who braved the mountain road in the dark to 
see that all was well with us. G3SBP elected 
to return to the hotel with them so that at 
least one of us would be rested for the next 
day’s operations. 

After 0530 the going got rough again on 
20 meters and only 1 DL, 2 4X4’s, and a VE 
were worked in a 45 minute period so at 0625 
we again QSY’ed to 80 meters, and in 28 
minutes worked 19 stations in 4 countries and 
3 zones. At 0650 the gasoline supply had us 
really scared, however, and we shut down for 
a second time. 

At 0907 we again went back on the air 
after a totally unsuccessful attempt to sleep 
on the hard floor. We logged in 9L1HX and 
ZS1DG on 20 meters before trying the 40 
meter pile again at 0916. During the next 
hour we made 37, 7 me contacts in 5 zones 
and 4 countries. The number of DX stations 
using this band and tuning “7200 up” again 
lowered our contacts per unit time ratio. The 
bedlam around 7200 kc must be heard from 
the DX end to be appreciated, and equally so 
the 3800 up segment, as almost all stateside 
stations are on these frequencies during the 
late night and early morning hours. 

At 1028 we were again on 20 meters work¬ 
ing LA3AF, after which 6 more countries in 
3 continents quickly followed. To our surprise 
WA2SFP, who had been our first 40 meter 
contact, called us S9 at 1043 and the stateside 
parade was started much earlier than ex¬ 
pected. The first from other east coast call 
areas thru the pile were W1BPW, W3AZD, 
and W4BVV. At 1058 W6HST was worked 
for the first 6 on 20 meters. At 1100 the Flor¬ 
ida DX Club gang began to hit with rapid 
fire contacts bv K4HNA, WA4NGO, WA4- 
DDG, K4SHB, et al. From 1043 until 1230 
GMT 4 pages of log were filled at 40 con¬ 
tacts per page. These were mostly W, K sta¬ 
tions. but manv DX reliables such as GW3- 
NWV, OA4KY, KV4AA, HK4EB, YV5BIG, 


HC5CRC, and VP3HAG were also repre¬ 
sented. 

At 1230 the morning jeep arrived with a 
fresh can of gasoline and that crisis was over. 
We found much to our chagrin that the gen¬ 
erator had been leaking gas all night and that 
if we had had a flashlight we could have fixed 
it and operated continuously. “For want of a 
nail the horse was lost.” 

At this time we crossed all fingers and 
tuned to 15 meters to find out whether a 40 
meter dipole fed with RG58AU coax would 
load and get out at all. We were particularly 
dubious since the wire was stretched from NE 
to SW putting Europe directly off the end. 
Much to our amazement, our first CQ brought 
an immediate answer from OE3WWB after 
which a wonderful pileup developed. Ten 
countries in 5 zones were logged on the first 
page of the 21 me log. Here it must be stated 
that the courtesy of the W, K operators dur¬ 
ing this time was phenomenal. Frequently, 
S9 + W stations alerted us to S4-5 European 
stations buried under the pile and then stood 
by while we worked the Europeans before 
making their own QSOs with us. When we 
called QRZ Europeans only not a W-K was to 
be heard. Many familiar DX signals were 
heard including F8RU of the IARC, DJ6QT, 
GW3NWV, and of course CX2CO. 

It soon became obvious that 15 meters was 
to be our bread and butter band as we began 
to fill the standard contest log sheets at the 
rate of 3 per hour (120 contacts) at the height 
of activity. Our only disappointment with the 
band was poor propagation to South America. 
Only 3 YV’s and 1 HK were logged as com¬ 
pared to 48 D-DL’s and 25J G’s. The antenna 
must have had some unusual lobes. 

The contest to this point had been exhilarat¬ 
ing though sleepless, the only objections being 
the rather monotonous diet of bread and cheese 
which we had obtained on our last minute 
dash up the mountain. While fresh op G3SBP, 
who had returned on the morning jeep, busily 



Looking toward the British Virgin Islands from the 
bow of the Empress of Tortola. The highest peak 
was the location of VP2VD during the DX con¬ 
test, October 23-24. 
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ogged in 15 meter contacts a makeshift 10 
meter dipole was constructed out of bits and 
pieces and hung just outside the shack. Due to 
the shortness of the feedline the 28 me anten¬ 
na was so low that members of the party had 
to stoop to walk under it. However, at 1345 
we loaded it up and results were superb, prov¬ 
ing again that if you can’t afford a good an¬ 
tenna buy a mountain top QTH. The first 
forty 28 me QSOs required exactly 20 min¬ 
utes as we developed a vertiable pipeline to 
VV8 land. Sixty-two W8’s were worked on this 
band compared to only 39 W2’s and 29 W4’s. 
VE3LZ was worked to be the first station to 
QSO us on all 5 bands. Unfortunately the 
skip was short and although we had high 
hopes for 6 land contacts on 28 me we made 
no QSO’s with the Californians. One KS6 
slipped thru on very long skip. 

Just before noon K4CAH and K4IIF 
hitched a ride to town on a passing land rover 
leaving G3SBP alone on the rig for a 3 hour 
period. A cold shower, a delicious lunch sans 
cheese, and a 30 minute nap really filled the 
bill before heading back up the mountain 
fortified with bed spreads and cushions to 
make the shack more livable. The afternoon 
climb was courtesy of Row Roy, VP2VA, in 
the hotel land rover. On arrival Dave was 
found busily logging in QSO’s while the gen¬ 
erator coughed and sputtered, but ran on. 
Loss of the generator was a continual worry 
but despite dire predictions to the contrary it 
continued to function until the operation was 
concluded. During the afternoon a steady pace 
was maintained on 15 meters until about 2140 
when contacts became thin and we shifted 
back to 20. The QSO rate on 20 was satisfac¬ 
tory but it was obvious that absence of the 
beam was hurting us. Despite the 5/9 reports 
oeing sent to us we were too easily QRM’ed 
by adjacent splatter in the 14110 kc area. 

The 14 me operation continued until past 
1000 GMT but the nice opening to Europe of 
:he previous day was not repeated. Most all 
rf the contacts were with the states except for 
i sprinkling of VE, YV, and central Ameri¬ 
cans. By 0100 the pickings had become so 
ilim that we returned to 40 meters. At this 
uncture we hit the worst doldrums of the con- 
:est as only contacts could be made in 30 
ninutes. These were all W2’s except for Foy 
*V4RLS, who struggled through giving us a 
i/3/40. Thanks ole buddy, we were needing 
hem about then. 

At 0200 we gave 80 meters another whirl 
md worked DJ1JW who was 5/9++, but was 
he only European heard. Would like to get a 
ook at his skywire. The 3.8 me band sounded 


real good and a lot of stations were calling 
CQ contest but after a return of only 6 QSO s 
in 40 minutes we again QSY’ed to 20. How¬ 
ever, we could only make 12 contacts in the 
succeeding 2 hours on 20. At this point K4IIF 
and K4CAH, who had been either operating, 
logging, or working on the antennas for 42 
consecutive hours minus the 30 minute nap at 
lunch, collapsed in a dead stupor and slept 
for over 5 hours. Dave carried on during the 
night but the bands were extremely erratic 
and did not pick up again until 1040 GMT 
when DX stations again began to roll through 
on 14 me. A good opening to Europe was ex¬ 
perienced including 3 consecutive OH3’s at 
1122-26. A few W4’s were worked around 
1145 and then we QSY’ed to 15 meters. 

Conditions on 21 me the morning of the 
24th were quite good and many additional 
European stations were logged. However, the 
contact speed was a little slower as so many 
had been worked the first day. A short 10 
meter break was taken from 1250 to 1255 to 
work two ZS, a ZD8, and a KV4, and then 
we retuned again to 15 meters. By 1300 more 
W-K’s were being worked than Europeans, 
but DL’s, G’s, and SM’s continued to mix it 
up and OH0NC was worked at 1359 for an 
unexpected multiplier. By 1420 we seemed to 
be in less demand on 15 meters. Whether this 
was propagation or not we didn’t know, but 
we QSY’ed to 10 meters and resumed our 
pipeline operation to the states, making 56 
contacts in 40 mins, before taking up the 21 
me battle again at 1500 to fill 4 more log 
sheets. 

At 1800 we QSY’ed back to 28 me for the 
last go round, having learned that the last 
possible ride down the mountain would be at 
2000 GMT, a heart-breaking 4 hours before 
the contest was due to end. However, the last 
2 hours were used to good advantage as 5 and 
Vi more log sheets were filled with 10 meter 
QSOs at a rate of about 110 per hour. At 1951 
it was up to K4IIF to make the last contacts, 
K4JEY and then VE3FYF, before saying the 
hardest 73 ever to a still crackling band. By 
2000 all antennas were down, loaded on the 
land rover, and the last trip down the moun¬ 
tain had begun. 

The VP2VA group would like to thank the 
staff at the Treasure Isle Hotel, particularly 
J. R. Roy VP2VA, for cooperation far beyond 
the call of duty; and the personnel of Cable 
and Wireless Ltd., particularly Mr. John 
Horne and Tony, for their help in allowing us 
to use the facilities under construction at the 
Challwell Tropospheric Scatter Station. May 
we be in position to help you some day. 

. . . K4IIF 
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Illustrated by Wayne Pierce K3SUK. 


One disadvantage to subscribing to 73 mag¬ 
azine seems to be the fact that once a month, 
every month, one is faced with an over¬ 
powering urge to BUILD something. 

Usually, when my copy arrives in the mail, 
I carefully read the editorial, while trying to 
overcome the urge to drool over all the con¬ 
struction articles. Unfortunately, this seldom 
works, and I soon find myself going through 
the catalogs with a pencil in one hand and 
an order blank in the other, attempting to de¬ 
termine the cheapest project in the book. 
Once this is found, I eagerly go to work, 
happy to be working on something, whether 
I need the finished project or not. 

It would appear that I am not the only 
ham with this unusual addiction, for 73 seems 
to be flourishing, with better articles in each 
new issue. However, there comes a time when 
all those projects pile up. 

This happened to me when I finally de¬ 
cided to get a better receiver, A deal was 
quickly made with the local dealer whereby 
he would give me a nice, shiny HQ-110 in 
trade for the last of my savings and my dilap¬ 
idated S-38, Unfortunately for Hallicrafters, 


I had ruined their little SWL-type receiver 
while I served my time as an SWL, and so 
I had to modify it for acceptable use as a 
ham. Enter 73, lots of parts, and a few head¬ 
aches. 

It appeared that I would have to put the 
old receiver back into something resembling 
its original condition, or I could never trade 
it in. This was a crisis. 1 turned to 73. Un¬ 
fortunately, 73 is full of modifications, but 
practically devoid of UN-modifications. 

It finally occurred to me to take the instruc¬ 
tions I had used to modify the receiver and 
simply apply them in reverse. Armed with 
several issues of 73, the Handbook, two equip¬ 
ment manuals and an unsoldering iron, I set 
to work. 

First, I disconnected the external Q-multi- 
plier and set it aside. Then I disconnected 
the external speaker, and hooked the built-in 
one back up. The next thing to come out was 
an extra if stage I had added outboard. Then 
1 removed my BFO, and replaced the gim¬ 
mick in the if for use as a BFO. The next step 
was the replacement of all my 6 volt tubes 
with the original AC/DC types, the removal 
of the power transformer, and the re-installa¬ 
tion of the shock hazard. The OA2 quit glow- 


Dovid Bartley WA5MCU 
1815 W. Wildwood 
San Antonio, Texas 78201 

ing when the original low B+ was produced, 
so I took it out, too. 

About this time, the chassis was getting to 
be almost uncluttered. It was a simple job 
to replace the rf gain pot with the old stand¬ 
by switch, although that slide switch looked 
rather out-of-place in a round hole. Next to 
be pulled was the CW noise limiter, and this 
really presented a problem. The clipping level 
pot had gone in a hole that wasn’t originally 
on the front panel. How was I going to fill 
in the hole? With typical ham ingenuity 
(sneakyness), I took a big bolt and a couple 
of washers, and put a knob on it. It filled the 
space beautifully, but everyone wanted to 
know why the knob wouldn’t turn! This was 
solved by filing a groove in the bolt for the 
knob's set screw to ride in. Now the knob 
turns freely on the bolt, doesn’t fall off, and 
doesn’t cause any embarrassing questions. 

With this problem solved, I was almost 
through with the project. Quickly I removed 
the external phone jack and rewired its con¬ 
nections to tip jacks on the rear panel. Then 
I removed my vernier dial mechanism from 
the bandspread tuning shaft, and discon- 
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OUR SPECIALTY . . . Your No. 1 source 
for standard and special application units. 


DK60 SERIES 

HEAVY DUTY SPOT 
COAXIAL RELAYS 


_ SERIES, AC or DC 

UHF connectors __ from >12.45 


nected my RME preselector at the antenna 
terminals. A quick alignment job finished it 
up. 

On the way to the radio shop to get my 
new receiver, I suddenly remembered the 
Rate-of-Chauge ANL sub-chassis I had in¬ 
stalled. I quickly drove into a side street, 
stopped, pulled the receiver out of the cabinet 
and pulled out the noise limiter module. I 
looked everything over again, and saw that 
I had left my simple fixed squelch circuit in 
to cut down noise. That was easy to take 
out as it consisted of only two resistors. An¬ 
other look and I noticed I still had a 1N34 
as a detector, although 1 had replaced the 
6SL7/1N34 of amp/BFO/detector with the 
original 12SQ7. Quickly I removed the diode 
and ran the wire over to the 12SQ7 socket. 
Then I hurriedly put the receiver back in its 
cabinet before I found something else to un¬ 
modify. 

Finally the moment of decision was over 
—the dealer had reluctantly accepted my 
butchered trade-in, and I was the proud pos¬ 
sessor of a new HQ-110. 

On the way home, 1 merrily whistled a 
tune, and began thinking. I still had that 
outboard Q-muItiplier. Why not put it on the 
110? And that GW noise limiter would also 
Ant 


Can anyone give me any advice on UN- 
odifving the HQ-110? I just saw a real m'ce 

B transceiver, and . , . 

. . . WA5MCU 


DK2-60 SERIES 

A DPDT SWITCH 
. . for SWITCHINC 2 
•r COAXIAL LINES 
SIMULTANEOUSLY 

...... ..nr .uni.iAI. CO.S'NEC- , 

TORS _ from $19.00 ea. 


DK2-60B SERIES 

A DPDT SWITCH 
INTERNALLY CON¬ 
NECTED IN DE- 
ENERCIZED POSITION 


Available in all standard AC. __ 

DC voltage* . .. from $19.00 ei. 


DK77 SERIES 

MINATURE, LOW COST 
50 ohm SPDT 
COAXIAL RELAYS 


DK 77 relays available with phono. __ _ _ 

TNC and BNC coaxial connectors—- >7.90 ca. 


DK72 SERIES 

I P3T COAXIAL RELAY FOR 
REMOTE SWITCHINC of r.f. 
SOURCES 


WITH UHF CONNECTORS $22,95 ea. 


DK78 SERIES 

NEW MANUAL COAXIAL 
SWITCHES 



available at vour d.strtbuo >r or write: 

DOW-KEY CO. 

Thief River Falls, Minnesota 
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James Ashe W2DXH 

R.D. 1 

Freeville, N.Y. 13068 


Vector 

Vector 


Here is a way to make electronic circuits 
and boards that really look good. It is ideally 
suited to small-signal solid state circuitry and 
requires no special tools or chemicals. Once 
wired up, sections can be changed or rewired 
if necessary. 


This style of construction uses a special 
punched board and clips supplied by the Vec¬ 
tor Electronic Co., Glendale, California. Allied 
and Lafayette are two well-known dealers car¬ 
rying Vector products. 


A small layout chart and 
the board built from it. 
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A simple transistor re¬ 
ceiver built from Vector 
board modules. Each 
module has one of the 
basic circuit functions on 
it. The modular con¬ 
struction makes it easy 
to make changes when 
desired and also provides 
needed circuit isolation. 



Materials 

There are two basic families of Vector board 
and clips. This article describes the larger 
variety. The board used is available in pheno¬ 
lic, epoxy-paper, and epoxy-glass materials, in 
1/16" and %s" thickness with .062 and .093 
inch holes in several different patterns. Sheet 
sizes range up to 19 x 35 inches. 

For most work, % 2 " board is preferred be¬ 
cause of its greater stiffness. I have found the 
ordinary phenolic board adequate for general 
usage. It is punched in Vector’s pattern A, with 
.093 inch holes on .265 inch centers across and 
along the board. For greatest economy, the 
board is purchased in large pieces, such as 
Vector’s #64AA32, 8.5 x 17 inches. 

Two similar mounting clips go well with this 
board. Of the various types listed in Vector’s 
catalog, the best seem to be their #T9.4 and 
and #T9.4A lugs. The T9.4 has a slot with 
teeth; the T9.4A gets along without the teeth 
but is otherwise similar. I prefer the T9.4A 
lugs because components are easily changed. 

The clips are made of brass with a tin finish. 
They are rather springy, but bendable. A sin¬ 
gle slot at the bottom takes up to three ends 
of #22 wire, and two slots at the top take 


component leads. In general, the clips are not 
reusable. 

If these clips are mounted in a %■>" board, 
they will project about M" from the component 
side, and slightly less from the wiring side. 
The minimum clearance required to avoid 
shorts is an eighth inch or more depending on 
component sizes, distance between mounting 
centers, possible shock and vibration, etc. 

Layout 

Small circuits arc easily built without going 
into the detailed procedure described below. 
This is the Gung Ho Class One process, suited 
to making computers and such. Lift from it 
what you want! As you become accustomed to 
it, you will find additional ways to avoid con¬ 
fusion and mistakes. 

One side of the board is arbitrarily labeled 
‘components’. Imagine or mark a line on one 
long edge; when you want to look at the other 
side of the board, turn it over that mark as 
over a hinge. Then the top goes to the bottom, 
but left-to-right relations remain the same. 

The layout must be planned before starting 
construction. Each component is labeled, Rl, 
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C5, D15, etc.; parts near each other in the cir¬ 
cuit being given numbers near each other. 
Then these part numbers are written on a chart 
as the parts will be arranged on the board, 
with due allowance for large capacitors or 
other components. This will be hard to do, first 
time. Each diode site is marked as to which 
way the diode points, resistors are situated 
with either left or right hand ends going to 
supply voltages, and the natural function of 
the circuit proceeds from left to right. After 
you have built a few boards, all this and lots 
more becomes habit. Start small. 

Board preparation 

When the planning is done, you’re ready to 
start building. First you take your board . . . 

The hard plastic materials tend to be brittle. 
The fiberglasses are tough, but they will tear. 
You must cut or file, but not shear, to get the 
shape you want. A bandsaw is a very good 
tool if the correct blade is mounted on it. With 
care, patience, and the good word from an old 
machinist you can use a bench mounted saber 
saw. Not recommended for beginners. If cut¬ 
ting with a hacksaw, the work must be sup¬ 
ported near the cut or it will bind and perhaps 
break. 

Cutting lines are marked by scribing along 
a straightedge. For a good edge the cut should 
be off center because the blade will take out 
about one sixteenth inch. The cut can be made 
most accurately if the scribed guideline indi¬ 
cates its edge. Try to cut from stock so as to 
leave the best piece for future supply. 

Rough edges left after cutting are best re¬ 
moved with a file. Mount the file in a vise and 
move the work—touch up the corners too. 

Clip installation 

After the board is prepared, the clips go in. 
They must be installed one at a time, and it’s 
a little hard to do. With a pair of long-nose 



The back of a Vector board project. Much of the 
wiring is done with bare wire since it's easier to 
use. Longer runs, or cross-overs, must be done with 
insulated wire to prevent shorts. 


pliers, grasp the large end of the clip, place 
the small end in the hole, and push it in. If the 
clip isn’t square to the board, it won’t go. The 
number required is about two per component, 
so you will shortly master the trick. 

Because the slots are off center, the job looks 
best if all the clips face in one direction. This 
makes imposing arrays. Don’t be afraid to lay 
out different parts of a large board in different 
ways! 

When you turn the board over, it will look 
like Kipling’s jungle. If you did your layout 
as described, remember that left-right relations 
are the same, top-down on the layout has be¬ 
come bottom-up on the board, and left-hand 
terminals take supply leads. The picture will 
clear up rapidly. 

Wiring 

All wiring is done with #22 solid hookup 
wire. For simple boards and connections be¬ 
tween adjacent clips bare wire is easiest; for 
longer runs Teflon spaghetti is best, but I can 
afford only thermoplastic insulation. 

I have a nice-sounding system used as a 
guide in wiring up large circuits with least 
confusion: It goes like this: 

1. Chassis-ground wiring, white insulation. 

2. Positive supply insulation, orange and red. 

3. Negative supply wiring, gray and black. 

4. Emitter, base and collector wiring, yel- 



Closeup of a small board 
showing one way to 
mount transistors. 
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low, green, blue respective!). 

5. Signal wiring, violet. 

6. Finish up where required. 

Those are the rules. 1 make a reasonable 
effort, no more, to follow them. Alter all, the 
goal is a circuit, not an illustration. 

Component mounting 

Components are mounted by pressing down 
into the clips, which may require a little bend¬ 
ing to hold well. For test purposes there is no 
need to solder the components in, but you 
should be careful that they are lightly held. 
Diode and electrolytic capacitor sites should 
be marked to indicate direction, with some¬ 
thing a little more permanent than ink. 

Transistors may be mounted several ways. 
The plastic board has no heat dissipating prop¬ 
erties at all so you must use a sink for anything 
that runs hot. If you are working with small 
signal transistors, a nice way is to bore a hole 
just large enough to take the leads, place a 
clip on each side, and run the emitter and 
collector leads to these clips. These hold it in 
place. A slightly larger hole will take a socket, 
which may be held in place with some epoxy 
or a super glue. Celluloid cement will be too 
weak. 

If you’re brave, the circuit is trustworthy, 
and the transistor is sure to be good, there’s 
absolutely nothing better than wiring it in. You 
can rely on solder connections to stay made. 
It’s a good feeling. 

When everything is working properly, the 
clips may be soldered. Easy on the solder, and 
work fast. The very short leads can carry lots 
of heat into resistors and capacitors as well as 
transistors and diodes. 

Soldering guns are far too clumsy for this 
work. The best tool is a small iron of modern 
design, operated from a Variac or series resist¬ 
ance to reduce its temperature to no hotter 
than the job requires. An isolation transformer 
might be good insurance, because some irons 
are leaky enough to light up a neon lamp! Try 
it and see. 

Feedback 

With their low input impedances, transistors 
aren’t much troubled with feedback problems. 
But low impedances tapped into tank circuits 
become high impedances! And this type of 
construction isn’t remarkably low on circuit ca¬ 
pacitance, although careful layout and a little 
distance between sensitive points will gener¬ 
ally be adequate. The extreme approach is to 
break up the overall circuit into subcircuits, 
each on its own board, and put shielding be¬ 
tween where required. 

. . . W2DXH 
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Side view of the Cathkey, Construction is completely 
non-critical. 


Cathkey 

A Cathode Powered Cathode Keyer 


Henry Meiseles K2U0C 
1523 45th Street 
Brooklyn, N.Y. 11219 



Interior of the Cathkey. 



Fig. 1. Schematic of the Cathkey. 


The Cathkey is an adaptation of the Corkey 
tubeless electronic keyer 1 . The essential fea¬ 
ture of the circuit is this: Cathkey derives all 
its operating power from the keyed source it¬ 
self. Just plug it into the key jack and that’s 
it. No reduction of transmitted power occurs 
since the keyer draws power only during the 
key up intervals. 

The circuit functions in the following man¬ 
ner: 

1. Assume the keyer switch is placed in the 
dot position. This places the 10 uf capacitor, 
100 K potentiometer and relay K1 across the 
external cathode circuit through the 5 K cur¬ 
rent limiting pot. In this dot position, the 20 
pf capacitor is isolated by diode switch CR1; 
placing the keyer switch in the dash position 
places the 20 pf capacitor in parallel with 
the aforementioned components increasing the 
RC time constant for the dash cycle. 

2. Kl becomes energized, forming a ground 
return path for the external cathode circuit 
through its contacts. This keys the transmitter 
and simultaneously shorts the cathode po¬ 
tential which supplies voltage to the keyer 
circuit. 

3. The stored energy in the capacitors main¬ 
tains K1 in its energized state for the duration 
of the time constant which is determined by 
the fixed values of the capacitors, Kl, and the 
variable adjustments of the 100 K speed con¬ 
trol potentiometer and relay contact spacings. 

Upon capacitor discharge, Kl de-energizes 
and opens the cathode ground path. If the 
keyer paddle is held in a contact position the 
cycle of steps will be repeated. The circuit is 
of the self completing type. 

It was found that relatively high values of 
the capacitors tended to shape the keyed wave¬ 
form. However, the resulting GW note was 
not unpleasant to listen to. 

. . . K2U0C 


1. “Tubeless Minikey,” QST, November 1961. 

“Corkey-A Tubeless Automatic Keyer,” QST Hints and 
Kinks, 1954. 
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Hank Cross WIOOP 
111 Birds Hill Avenue 
Needham, Mass. 


All Solid State 


While some applications are particularly 
suited to transistors (low voltage-high current 
power supplies, for instance), the application 
of power transistors to a regulated 150 volt 
plate supply for vacuum tubes, described here, 
is neither simple nor inexpensive. The semi¬ 
conductors for an all-solid-state version cost 
about $20, but by employing a VR150 or OA2 
for the 150 volt reference it is possible to save 
about $6. A VR breaking down at 85 to 110 
volts can be substituted for the other protec¬ 
tive (zener) diode at a further saving. This 
worked fine until I cracked the glass on the 
one that I was using and blew another tran¬ 
sistor. I decided that it was worth a few extra 
dollars not to have that happen again. 

The original circuit was carefully tested in 
the laboratory using the arrangement in Fig. 1. 
So far as we could find out, every thing was 
excellent, except that the limited breakdown 
voltage of the transistor used made for some 
loss of regulation under abnormally high line 
voltages. 

Fig. 2 shows the final version of the regula- 

135 V RMS 



Fig. 1A. Simple circuit. Blows transistors. 


tor. The differences are not all obvious, but the 
pitfalls that I encountered at $4.50/pitfaIl (it 
wasn’t just the money, my morale also got 
very low) explain the added parts. 

1. During tests, a cliplead shorted. Before 
the next time, we inserted the fuse and 15 
ohm resistor. 

2. When the regulator is feeding a capaci¬ 
tive load, the charging transient is about as 
bad as a shorted load, and when the OA2 
fired abruptly in the circuit of Fig. IB, there 
was high voltage across the pass transistor at 
the same time there was reverse voltage on the 
base. (For why this is bad, see the Motorola 
Power Transistor Handbook under “second 
breakdown”.) The 15 ohm resistor and the 
1N3340RA protective diode handle this. An 
OC2 may not be a good enough protective 
shunt, in that its internal resistance is about 
100 ohms, compared to the 15 ohms in series 
with the breakdown characteristic of the tran¬ 
sistor (negative resistance for some types, about 



Fig. IB. Over-current and over-voltage protection. 
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Fig. 2. Complete power supply. Heat sink is Astro- 
dynamics 2505 or Delco 7270725, or Astro 2504 
mounted against chassis by a sheet of .005 Teflon 
or Mylar. 


Current in ma 

Table I 

Volts 

Volts rms ripple 

10 

147 

.014 

105 

147 

.060 

200 

146 

.160 

450 

135 

1.00 


zero ohms for the 2N1073 series.) A lower 
power rating might be okay for the zener, but 
would only save about two dollars. I played it 
safe. 

In a further effort to reduce the turn on 
current surge, the 10 gf capacitor in the lead 
to the VR tube and transistor base was in¬ 
stalled. It also reduces ripple. 

3. When a standard alloy type having high 
breakdown voltage was used for the pass tran¬ 
sistor, it blew immediately, from collector to 
base breakdown. The DAP structure of the 
2N1073B has low reverse breakdown between 
base and emitter; a silicon diode across this 
junction was added to protect types with 
higher BVebo. A 100 ohm resistor was also 
inserted, to insure thermal stability in the 
event of a defective or out-of-socket OA2. 

After this last change, the circuit was that 
of Fig. 2. The Triad R73B transformer is ideal 
for a silicon bridge rectifier; its 19 ohm series 
resistance being high enough to limit the surge 
current to a safe value for most common re¬ 
ceiver type silicon diodes. The 5.5 amp fila¬ 
ment winding is adequate for several conver¬ 
ters or a receiver plus converter. The DC rat¬ 
ing is 200 ma total, substantial for so small a 
transformer. The last transistor inserted has 
survived for eighteen months, about a thou¬ 
sand hours and two hundred cold starts, so I 
think the problems are licked. If you want to 
try to make one like it, go ahead, but any 
modifications are at your personal peril; all I’m 
sure of is that there are possibilities of disaster 
in the simplest circuit. 

. . . WIOOP 
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Martin Barrack WA2ZKR 
21 80 Holland Avenue 
Bronx, New York 10462 


QSL Here is Homebrew, 



Every year, in thousands of new hamshaeks, 
this scene ensues. The Novice sends away to 
all the QSL printers that advertise in 73, QST, 
the Callbook and Popular Electronics. Then, 
amid samples of stock, print styles, cartoons, 
illustrations and doo-dads, the new ham “sends 
away” for the card that expresses his person¬ 
ality ... 96 point callsign, as in the VVA6XXX 
card, superimposed on the schematic-diagram 
background, as in the WA5XXX card, with 
overside fill-in data as in the ZD10AA card. 

The January ’62 issue of 73 had a good ar¬ 
ticle on making QSL’s for club members. The 
idea was that all the members could chip in to 
pay for an artist’s design which would then 
go on all of their cards. This approach is fine 
if you don’t mind carbon copy cards and be¬ 
long to a club. If not, it’s not. 

Many DX QSO’s take less than a minute; 
the really rare ones run about 20 seconds. 
Your personality is your QSL. And when 
you’re angling for a rare card or overseas 
friendships you won't cut ice with a carbon 
copy card. An original, imaginative card will 
stay on his wall and get you his card in reply. 
In general, homebrew cards cost less than 
store-bought ones, too. 

The cheapest way to roll your own is with 
paste-ups and postcards. This actually gets 
you the stock free, because the 44 apiece you 
pay for them is only postage. Get some paste, 
oak tag or white cardboard, scissors, a type¬ 
writer, some typing paper and a few hundred 
postcards. About that typewriter, beg or bor¬ 
row the best you can find. If a friend works 
in an office with an IBM Executive or other 
plush electric, ask her to peck out a few words 
for you on lunch break. Try for the smallest, 
plainest type you can get. But you type out 
your name, exact QTH and all fill-in data 
exactly as you want it to appear on the card 
first. Use a ruler to mark off on the oak tag 
or white cardboard the exact dimensions of a 
postcard. Then draw in very light blue (which 


won’t reproduce) or VERY light black (erase 
before printing) pencil a border about M inch 
inside the postcard dimensions. Your working 
area is inside the border. Type on paper your 
fill-in data, name and QTH. Look around in 
magazines for a small cartoon illustration that 
would be amusing and to the point of a QSL. 
Cut out the fill-in data and the cartoon. Now 
the callsign . . . you can stencil it in heavy 
black pencil or india ink, you can cut it out, 
letter bv letter (all same size and style) from 
magazine type, or for a little money your 
printer will set it in your chosen size and 
style. 

Position the cut-outs on the oak tag as you 
want them to appear. Make sure spacing is 
even and everything is level. When you’re 
ready, paste each item to the oak tag. 

To decide how many postcards to buy, re¬ 
member that the printer has to take time and 
expense in preparing the negative, plate and 
press. The more cards you make the smaller 
your printing cost per card. However, if 
you’re a Novice you may prefer to print com¬ 
paratively few. If 1 were a Novice on CW I’d 
print about 200 cards. An active General on 
the DX bands might go 500 or more. Make 
sure you’ve included everything . . . name, 
QTH, other station’s callsign, band, date ik 
time, RST, Pse QSL Tnx, Rcvr, Xmtr, Ant, 
loAR, ARRL, etc., then cart paste-ups and 
postcards down to the printer. 


WA2ZKR 
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WB2EIIB 

The Golden Vo»<e ol Peih om Parkway 1 

Fred* Barrack Radio 

2180 Holland Avenue Confirming our 2 meter 

Bronx, New York 10462 QSO 



If you live in a scenic area or tourist mag¬ 
net, buy an attractive picture postcard (de¬ 
signed to be viewed horizontally) with at least 
an inch on top you can cover with your call- 
sign. Look for the maker’s name and address in 
small type on the back. Write to him, asking 
cost for so many hundred cards. When you 
get them, send them off to a reputable QSL 
printer for typesetting your callsign, name & 
QTH, and overside fill-in data. The profes¬ 
sional color photo on the card would look 
peculiar with a homebrew typeset job. 

Perhaps you or a friend has some drawing 
talent. Have him do up a cartoon of you at 
the rig. Or perhaps a humorous map, “How 
the U.S. looks to a Texan,” showing Texas 
larger than Alaska and most of the East Coast. 
This sort of thing is effectively done gently 
and from the viewpoint of your own state. Any 
pleasant cartoon to the point of a QSL is 
okay. 

Fill-in data, if you type your own, will vary 
with the operator. If you’ll keep your rig as 
long as you expect the cards to hold out, type 
it in; it’ll save writing. If you’re a contester or 
DX’er be sure to duplicate fill-ins for band and 
mode so you can verify “two-way SSB” QSO’s. 
Reports of CW men should use RST, SSB 
men use QSA, and AM’ers just RS. If you’re 
multi-mode, use Report. Women can use 
PRETTY PSE QSL TNX, crossing out what 
doesn’t apply. Religious hams can close with 
“73 & 76" (God bless you). You can also print 
in “73 76 88” and check the appropriate one. 

The card may be decked out in a variety 
of ways. I clipped an IoAR insignia from an 
issue of 73. You’ll find the ARRL emblem in 
QST, your college insignia in the catalog, 
your state insignia from a Chamber of Com¬ 
merce. Other symbols can be tvped in as a 
group: RACES, AREC, RCC, DXCC, ROWH, 
OOTC or what have you. 

If you are a photography buff you may be 
able to get in a photograph of your house, 
station or even yourself. The trick is to use 
extremely high contrast techniques all along 


the line. Try contrast-process (orthochromatic) 
film, developed in Hunt’s Graph-O-Lith de¬ 
veloper per instructions. Print on No. 6 paper 
if you can get it. The reason is that this sim¬ 
ple offset process doesn’t allow for any tonal 
range whatever. No grays; black or white. To 
offset print gray tones you’d have to velox the 
picture using a special expensive screen which 
makes a photo composed of maybe 100,000 
tiny dots. Money. 

There are a few cautions. If you try printing 
negative, with while letters on black back¬ 
ground, do it only with your callsign. If you 
try printing typewriter-sized letters negative 
the large amount of ink will block up, forming 
poorly shaped letters. I’d say minimum type 
size for negative work is about 24 point (X 
inch high). 

Stay away from newspapers for copy, type 
or even cartoons. Reproduction quality is mar¬ 
ginal and the paper tears easily while you’re 
working on it. But if you really want a news¬ 
paper cartoon, use it. There are no other hid¬ 
den obstacles. 

Try to stick to one side printed, one color. 
Each extra color or side printed usually calls 
for an extra paste-up, negative, plate and print 
run. For example: for a red-and-blue card 
mount the material to be printed blue on one 
paste-up. The printer will make a plate and 
run the cards through the press using blue ink. 
Then put the material to be printed red on a 
different paste-up (not the back of the first 
one), and the printer will make a second plate 
and run the cards thru the press a second time. 
Don’t try to overlap for a third color unless 
the printer is using transparent inks and says 
it’s okay. Printing on the overside of the card 
similarly calls for a separate paste-up, plate 
and print run. You pay the bill. 

Use offset printing. There are many print¬ 
ing techniques, most of them too expensive. 
Roto-gravure is beautiful, but I’d spend the 
same money on a new receiver. A QSL isn't 
supposed to look like a wedding invitation 
anyway. Only spirit or mimeo is cheaper than 
offset. 

Shop for a printer as vigorously as for a 
used receiver. Prices vary. Decide what kind 
of stock you want (post-cards, picture-post¬ 
cards, post-card blanks, white or colored, mat 
or coated, etc.), whether you want the printer 
to set your call and QTH in type, how many 
print runs and cards you’ll want, and bargain! 

Homebrewing a QSL is as interesting as 
rolling your own rig, and your custom card 
will tarry in homes around the world as an 
honored guest. 

. . . WA2ZKR 
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Jim Fisk WA6BS0 
1 560 Glencrest Ct. 

San Jose, California 95118 


The 88^ Varactor 

Use inexpensive diodes for frequency multiply¬ 
ing, limiting, protecting, switching, and tuning 


Up until recently the variable reactance diode 
or varactor has been used principally by am¬ 
ateurs in parametric amplifiers. Because of 
their relatively high cost, bams have done very 
little experimentation with this versatile semi¬ 
conductor device. Consequently, there are 
several worthwhile applications which remain 



relatively unknown. With the advent of the 
884 varactor, a few of these uses should be 
considered. Although the 88<? varactors used 
by the author were purchased at a Lafayette 
Associate Store, it is reasonable to assume 
that other outlets will have similar bargains as 
time goes on and some readily available ones 
are listed later. 

Basically, the varactor is a microwave vari¬ 
cap characterized by a small voltage controlled 
capacitance and is essentially nothing more 
than a specially manufactured silicon diode. In 
fact, for many applications requiring varactors, 
ordinary silicon diodes behave rather well. 
However, at higher frequencies, a diode de¬ 
signed specifically for varactor service has 
fewer parasitic elements than the garden var¬ 
iety silicon rectifier and provides better results. 

When the anode and the cathode of a diode 
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are diffused during the original manufacturing 
process, electrons from the cathode cross over 
the junction to the anode side. This exchange 
of electrons creates an electrostatic field across 
the junction with the positive charges residing 
in the cathode and the negative charges in the 
anode. If an external bias is applied to the di¬ 
ode such that the cathode is more positive than 
the anode (reverse bias), it tends to draw elec¬ 
trons away from the junction into the cathode 
region. Simultaneously, the bias potential tends 
to push electrons toward the junction from the 
anode and increases the electrostatic charge 
across the junction by increasing the number of 
negatively anti positively charged silicon atoms 
nearby. This action is quite similar to that 
which occurs when a capacitor is charged, and 
by virtue of this mechanism, it can be seen 
that the diode junction acts like a capacitor. 
If the bias voltage is increased, the total num¬ 
ber of ionized atoms increases, thereby increas¬ 
ing junction capacity; therefore, the junction 
exhibits a voltage variable capacitance. It is 
this property which is useful in harmonic gen¬ 
erators, limiters, rf switches, attenuators, mod¬ 
ulators, circuit tuners, and of course, parametric 
amplifiers. 

Frequency multipliers 

One of the most important roles of the va¬ 
ractor is an efficient frequency multiplier or 
harmonic generator. Fig. 1 shows how the 
nonlinear junction capacity results in harmonic 
generation with these devices. When the junc¬ 
tion capacitance of the diode is “pumped” with 
an incoming signal, the resultant output volt¬ 
age is badly clipped and rich in harmonics. 
The varactor should be operated in its most 
nonlinear range to obtain optimum results as 
a harmonic generator; in this way the har¬ 
monic content of the output voltage is maxi¬ 
mized. In most cases the optimum bias point 
must be determined experimentally, but in any 
case, some type of bias must be provided to 
the diode. Either fixed or automatic bias may¬ 
be used for this purpose, but automatic bias- 


VARACTOR 



SERIES 

Fig. 3. Varactor doubler circuits. 



The 88y varactor. 


ing is the most convenient. This is because the 
leads associated with an external bias battery 
are susceptible to noise pickup and can be 
quite troublesome. Also, fixed bias must be 
manually adjusted. In high power varactor 
multipliers the use of automatic bias is neces¬ 
sary to prevent damage to the varactor in case 
of overloads. 

The most interesting feature of varactor har¬ 
monic generators is the high efficiency obtain¬ 
able in doubling, tripling and quadrupling. It 
is not unusual to obtain efficiencies of 50 to 90 
per cent in single stage multipliers. In theory, 
frequency doubling may be obtained in either 
a shunt or series circuit arrangement as shown 
in Fig. 3. In the series circuit, the input and 
output tanks are tuned to the input and output 
frequency respectively and exhibit high imped¬ 
ances at these frequencies. At all other fre¬ 
quencies they constitute short circuits. In the 
shunt arrangement, the tank circuits are de¬ 
signed to present short-circuits to the input and 
output signals: at all other frequencies they 
represent an infinitely high impedance. 

The essential differences between these two 
circuits is that in the series arrangement, rf 
currents of the first, second and all higher har- 
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LI, L2 - J TURNS NO IS, 1/4” DIAMETER. S/16” LONG 

L2 tapped one turn from cold end 

Tl - S TURNS HO 18 CENTERED ON 1/4” POLTSTTRENE 
CORE SECONDARY CONSISTS OF 6 TURNS NO 18 
BIFILAR to the PRIMARY 


Fig, 4. Balanced varactor doubler. 
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monies flow through the varactor. In the shunt 
arrangement the tank circuits allow only the 
desired rf currents at the input and output fre¬ 
quencies to flow through the diode. This 
means that in the shunt circuit it is considera¬ 
bly easier to separate the desired and undesired 
frequencies because the undesired harmonics 
are inherently attenuated by the resonant 
tanks. In addition, losses encountered in the 
varactor are higher in the series circuit. For 
these reasons, the shunt multiplying circuit is 
the most desirable configuration. An added ad¬ 
vantage of the shunt circuit is that the cath¬ 
ode of the diode is grounded; this makes 
physical heat sinking of the device more con¬ 
venient. 

An interesting variation to the single-ended 
varactor doubler circuit is the balanced circuit 
shown in Fig. 4. This particular configuration 
has several definite advantages over the single- 
ended doubler because it can handle twice as 
much power with the same type diode. In ad¬ 
dition, the driving energy is automatically can¬ 
celled out when the bridge is balanced, 
thereby simplifying any filtering requirements. 
In this circuit the trimmer capacitors eliminate 
the need for matching the diode. About 70% 


efficiency may be obtained with spurious re¬ 
sponses being approximately 40 db below the 
output signal. With this circuit it is absolutely 
imperative that the physical component layout 
preserves electrical balance. 

For higher orders of multiplication the sim¬ 
ple doubler circuits are inefficient and must be 
modified by the addition of a so-called “idler” 
circuit. In the tripler circuits depicted in 
Fig. 5, the idler circuit is represented by “F2”, 
indicating that it is tuned to the second har¬ 
monic of the fundamental. Both series and 
shunt type tripler circuits are illustrated, but 
the advantages of the shunt arrangement a; 
noted under frequency doublers apply equally 
well to higher order multipliers. 

In Fig. 5 the blocks designated by FI, F2 
and F3 represent filters with zero impedance 
at the first, second, and third harmonics res¬ 
pectively; at all other frequencies they exhibit 
essentially infinite impedance. The operation 
of this circuit may be explained as follows: 
when the driving signal is applied to the input 
of the multiplier, the fundamental rf current 
flows only through FI and the diode; it can¬ 
not flow through either F2 or F3 because they 
present infinitely high impedances at the fun- 
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Fig. 5. Varactor tripler circuits. 
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damental frequency. Because of the nonlinear 
characteristic of the varactor, second harmonic 
energy is developed across the diode. This sec¬ 
ond harmonic current circulates only through 
the diode and F2, because at this frequency 
FI and F3 constitute high impedance. The 
fundamental and second harmonic currents 
circulate simultaneously through the diode, 
which operates as a mixer and produces energy 
at the third harmonic (i.e., FI + F2 = F3). 
The third harmonic current flows through F3, 
the diode and the load (RJ, but not through 
FI or F2 which again offer an infinitely high 
impedance. 

A similar explanation may be given for the 
operation of a frequency quadrupler; the only 
difference between the circuits is that the out¬ 
put tank in the quadrupler is tuned to the 
fourth harmonic instead of the third. In the 
tripler circuit the varactor operates once as a 
doubler and once as a mixer; in the quad¬ 
rupler it doubles twice. However, even with 
careful tuning, a quadrupler will have consid¬ 
erably more loss (and less output) than two 
cascaded doublers. 

Theoretically, a varactor may be used for 
even higher orders of multiplication, but the 
number of idler circuits must be increased 
accordingly. Unfortunately, these additional 
tuned circuits seriously limit the bandwidth of 
the multiplier stage. This becomes important 
because as the varactor is excited by the fun¬ 
damental signal, the associated capacitance 
change will slightly vary the resonant fre¬ 


quency of each of the tuned circuits. In cases 
where bandwidth is relatively narrow, the cir¬ 
cuit will be detuned to the point where effi¬ 
ciency is seriously effected. 

Limiters 

The varactor limiter provides a simple 
method for protecting receiver input circuitry 
at VHF without degrading low-level signals. 
In strong signal areas some type of protection 
is required, particularly where transistor rf am¬ 
plifier stages are involved. The beauty of the 
varactor is that it may be placed at any con¬ 
venient point in the circuit with a minimum 
effect on circuit operation, except for signal 
limiting. In addition, these devices are inher¬ 
ently self-limiting and require no external bias 
to achieve limiting action. 

A good high quality varactor diode exhibits 
a typical zero bias capacitance of about one 
picofarad; less than normal wiring capacity. 
When the input signal is less than one milli¬ 
watt, the varactor capacity is not effected, but 
as the input power is increased to 10 milli¬ 
watts or more, sufficient voltage is developed 
across the diode to increase its effective capac¬ 
ity. Under this condition the shunt capacity 
across the circuit increases the insertion loss by 
several tenths of a db. As the input power is 
further increased, varactor capacity increases, 
and at about the 50 milliwatt level the capac¬ 
ity is sufficient to shunt nearly all of the in¬ 
coming signal to the ground. As the input 
power is increased beyond this point, the diode 
becomes essentially a short-circuit across the 
protected stage. The limiting properties of a 
typical diode of this type are plotted in the 
graph of Fig. 8. 

There are two basic configurations of va¬ 
ractor limiters; the single diode limiter in 
Fig. 9 and the two diode shunt-opposed lim¬ 
iter in Fig. 10. The action of the single diode 
limiter varies under different signal conditions. 


5-4 pi 12 L4 5-4 pi 



Ll, l2 - 7 TURNS NO 20 WOUNO ON 1/4" FORM 

ls - 5 turns no 20 wouno on 1 / 4 * form 

L4, l 5 - 3-1/2 TURNS NO 20 WOUND ON l/4‘ FORM 

Fig. 7. Practical varactor tripler. 
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Fig. 8. Typical varactor limiting. 

but the “worst case” is illustrated by the ac¬ 
companying waveform shown in Fig. 9. A 
rather rigorous mathematical analysis shows 
that just the right phase relationship must ex¬ 
ist for the voltage spike to occur, but even 
though this unfavorable phase will occur only 
about half the time, in many cases the spike 
is sufficient to burn out transistor rf stages. 
The fact that the voltage is sometimes absent 
offers little comfort. 

The size of the spike decreases with fre¬ 
quency and might be tolerable when the in¬ 
coming signal is not too large, but a complete 
analysis of the operating conditions requires 
some rather healthy math and the possibility 
of voltage spikes certainly encourages the use 
of the shunt-opposed limiter of Fig. 10. 

In the shunt-opposed circuit, the first cycle 
begins in a manner similar to the single diode 
configuration, but regardless of the phase of 
the incoming signal, the second varactor be¬ 
gins to charge and limits the negative voltage 
excursion where the spike previously occured. 
The second diode will carry the current, first 
charging and then discharging, until the aver¬ 
age net charge across the circuit is zero. It 
does not however, immediately settle down to 




a nice, even, periodic waveform. Although each 
succeeding cycle comes closer and closer to 
being the same, theoretically it takes an infi¬ 
nite number of cycles before they are precisely 
identical. However, for all practical purposes, 
they can be assumed to be the same after ten 
or eleven complete cycles. 

The isolation of the shunt opposed pair can 
be improved by the use of forward bias, but 
there is the chance that this bias will favor the 
uneven disposition of rf current between the 
varactors. In this case the diode first charged 
in the forward direction wall tend to carry all 
of the incoming signal current. 

A typical application of the limiter is where 
the varactor is connected in shunt across the 
tank circuit of a transistorized rf amplifier as 
illustrated in Fig. 11. One advantage of this 
application is that the diode may be added to 
existing circuitry with a minimum of circuit 
retuning. This same approach is equally ap¬ 
plicable to vacuum tube circuitry (Fig. 12) or, 
if desired, the varactor limiter may be inserted 
directly across the transmission line to the re¬ 
ceiver. 

Switches 

The operation of the varactor diode as an 
rf switch is somewhat similar to that of the 
limiter. As a switch however, the required 
capacitance change is controlled by an exter¬ 
nal bias source. In normal operation, this 
application more nearly parallels the operation 
of a vacuum tube TR switch than an antenna 
changeover relay. 

When a varactor is installed in series or in 
shunt in a transmission line, the rf power 
transmitted down the line to the diode is either 
reflected, absorbed, or transmitted past. Al¬ 
though the power in an ideal diode switch 
would be either entirely reflected or totally 




Fig. 10. Shunt-opposed varactor limiter. 
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Fig. 1 1. Varactor protected transistor stage. 


transmitted, a practical switch is not quite 
this ideal. In most cases more power is re¬ 
flected than absorbed however, and with typi¬ 
cal insertion losses of 0.3 db and isolation of 40 
db or more, the diode switch is at least as 
satisfactory as the common solenoid operated 
coaxial relay. At frequencies up to about 1000 
me the series switch provides slightly greater 
isolation than the shunt arrangement when 
used in 50 ohm coaxial lines. 

When a reverse biased diode is installed 
in series with the center conductor of a coaxial 
line (Fig. 13), the small junction capacity 
(on the order of 0.5 pf) presents a high im¬ 
pedance in series with the line. At 3.5 me for 
example, 0.5 pf represents nearly 100,000 
ohms; this appears as an open-circuit to the 
50 ohm line and most of the r-f power is 
reflected. On the other hand, when the diode 
is forward biased, the junction capacitance 
increases and results in a negligible impedance 
in series with the line. The overall effect in 
the forward-biased condition is an rf imped¬ 
ance that presents a low-loss, near match to 
the transmission line and allows the rf power 
to pass. 

In the shunt configuration, diode switching 
is essentially the converse. If a reverse bias is 
impressed across the diode, the extremely 
small junction capacity placed across the 
transmission line results in very little added 
loss, typically less than 0.5 db. However, if the 
varactor is forward biased to maximum capa¬ 
city, the large shunting capacity of the diode 
effectively shorts the line and reflects the r-f 



power. 

There are several switching schemes in 
which these characteristics may be used to 
control the transmission line during receive 
and transmit cycles. Perhaps the simplest of 
these is the single diode arrangements shown 
in Fig. 14. This circuit takes two basic forms, 
depending on whether a shunt or series diode 
is used. In the shunt arrangement, the varactor 
is biased to maximum capacity during the 
transmit cycle. With the line effectively 
shorted, the transmitter sees an infinite im¬ 
pedance one-quarter wavelength away. In fact, 
to the transmitter it appears that the line to 
the receiver doesn’t even exist. When receiv¬ 
ing, the diode is reverse-biased and signals 
from the antenna proceed down the line to the 
receiver undisturbed. 

If a series diode is used, the switch is 
located one-half wavelangth away as shown 
in Fig. 14B. During the transmit cycle in this 
case, the diode is reverse biased and presents 
a high impedance across the line. This effective 
“open” line is reflected to the transmitter 
one-half wavelength away and again it ap¬ 
pears that the receiver line does not exist. 

The major disadvantage of these simple 
single diode switches is that they may be 
used only over a very narrow band of fre¬ 
quencies. This is perfectly satisfactory for spot 
frequency operation such as occurs on our 
432 and 1296 bands, but on the lower fre¬ 
quencies a more broadband device is required. 
Another disadvantage of this switch is that 
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Fig. 14. Single varactor transmit-receive switches. 


slight losses occur to the received signal 
because the output tank of the transmitter is 
not isolated from the line. 

The transmission line switch shown in Fig. 
15 overcomes these disadvantages by the 
simple expedient of adding another diode. This 
two diode circuit is not at all frequency con¬ 
scious and may be used over extremely wide 
bandwidths. In this circuit both the receiver 
and transmitter portions of the transmission 
line are diode controlled. When transmitting, 
diode #1 is forward biased and diode #2 is 
reverse biased. Under these conditions, the 
transmitter power is passed by diode #1, but 
the high impedance presented by diode #2 
effectively opens the line to the receiver. In 
the receive mode, the opposite is true; the 
transmitter is isolated from the line and the 
antenna signal passes into the receiver with 
little loss. 

One of the most important considerations 
in diode switches is the amount of rf power 
they can safely handle. Actually, there are two 
separate and distinct ratings that are of inter¬ 
est: peak power and average power. The 
peak inverse voltage (PIV) rating of the diode 
determines the maximum peak power that the 
diode can control. The average power which 
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Fig. 15. Two varactor transmit-receive switch. 


the diode can safely switch is dictated by its 
power dissipation and series resistance. Since 
the series and shunt diode circuits operate in 
somewhat opposite ways, it would not be 
unusual to expect that their powder ratings 
might be different. This is indeed the case 
and it is interesting to note that although the 
shunt circuit has twice the peak power rating 
as the series circuit, its average power rating 
is only one-quarter as much as that of the 
series arrangement. For 50 ohm coaxial trans¬ 
mission lines operating with an SWR of 1:1, 
the respective power ratings may be calcula¬ 
ted from the following equations: 

Scries Shunt 

Peak Power = (PIV)=/1600 Peak Power = (PlV)*/400 

Average Power = 25 P<i Average Power = 6.25 Pa 

Where: PIV = Peak inverse rating of the diode (volts) 

Pd = Power dissipation rating of the diode (watts) 

From these formulas it can be readily found 
that to control the peak power of a 1000 watt 
CW transmitter operating at 70% efficiency 
(700 watts into the transmission line), a series 
diode would require a PIV of 1058 volts; 
under the same conditions a shunt switching 
diode would require a PIV of 529 volts. For 
insurance against blowing the diodes under 
peak power loads or SWR changes, a safety 
factor of 50% should be added to these figures. 

In addition to the strictly off-on capabilities 
of varactor rf switches, they may also be used 
as voltage variable attenuators and amplitude 
modulators. As voltage variable attenuators 
they operate somewhat differently than normal 
attenuators in that they are not absorptive. 
Whereas most attenuators consist of resistance 
networks which provide attenuation by absorb¬ 
ing rf power and dissipating it in heat, the 
diode attenuator operates on the reflective 
principle in exactly the same way as the diode 
switch, with attenuation being directly pro¬ 
portional to the amount of bias across the 
diode. The direction of bias of course is deter¬ 
mined by the circuit configuration, series or 
shunt. 


46 


73 MAGAZINE 









Varactor amplitude modulators are just an 
extension of the attenuation principle. In the 
attenuator, the bias consists of an adjustable 
source of dc voltage. In a modulator, the 
diode bias is modulated by the audio output 
of a microphone amplifier. As the bias is 
varied at the audio frequency, the attenuation 
of the diode circuit varies in exactly the same 
way. Therefore, the magnitude of rf power 
passing through the attenuator is directly pro¬ 
portional to the modulating audio voltage and 
we have an amplitude modulated wave. These 
applications are particularly well suited for 
the upper UHF and microwave frequencies 
where attenuators and amplitude modulators 
are difficult to build with normal run of the 
mill components. 

Circuit tuning 

Since varactor capacitance varies from very 
small values when reverse biased to very large 
values when forward biased, these diodes may 
be used to electronically tune rf amplifiers, 
local oscillators, filters and preselectors. The 
only limitation is that the circuit which the 
varactor tunes must be small-signal oriented; 
that is, the signal must be small compared to 
the bias across the varactor. This becomes 
obvious when we consider that if the circulat¬ 
ing r-f energy is more than about 10 milliwatts, 
the varactor will start to act like a limiter. 

The simplest method of tuning is to place 
the varactor in parallel with an inductor as 
illustrated in Fig. 16A. Here the varactor 
provides the total capacitance of the tuned 
circuit, but circuit Q will be quite low. Theo¬ 
retically this arrangement is tunable from zero 
to the maximum frequency dictated by the 
minimum capacity of the diode, but circuit 
losses are high because of the low Q. 

For amateur applications where tuning a 
complete band normally represents only 10% 
or less of the center frequency, a better ar¬ 
rangement is shown in Fig. 16B. Here the 
diode is in series with the capacitor Ci and in 
parallel with the shunting capacity C=. In this 
circuit the Q is increased by a factor of six. 

An application of this circuit is the elec¬ 
tronically tuned two meter rf amplifier 
illustrated in Fig. 17. With the constants 
shown and a microwave varactor, this circuit 
will tune the entire 144 me band. The fre¬ 
quency is initially adjusted to the desired 
point with the variable shunt capacity Cs. 
After this initial adjustment, any tuning is 
accomplished with the 50 K potentiometer. 

Although this circuit is oriented around a 
small capacity varactor, the same technique 
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Fig. 16. Varactor tuning circuits. 

may be applied to lower frequency circuits 
with regular varicap diodes. In this case, the 
series and shunt capacitors should be chosen 
so that they are about two-thirds the minimum 
capacity of the diode. 

In addition to normal tuning duties, this 
type of circuitry has several other important 
applications. One of these is as frequency 
modulators of oscillator stages. As a frequency 
modulator the diode bias is actually modulated 
by a microphone or other external audio signal. 
The amount of frequency deviation is regu¬ 
lated by the amount of modulated bias placed 
across the varactor. 

Summary 

Although the circuits described in this 
article are predicated on the use of small 
capacity microwave varactors, in many cases, 
particularly at the lower frequencies, other 
diodes will work equally as well. Two 88<? 
varieties that are recommended as starters are 
the 1N82A and 1N3182. 

. . . WA6BSO 
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Fig. 17. Varactor tuned two meter amplifier. 
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Hein Ahlers DJ2UL 
29 Oldenburg, Germany 
Rennplatzstrasse 201 


12 Volt Beetle Juice 


For some time now in DL country it has 
been possible to obtain all Volkswagen models 
complete with a 12 volt ignition system. The 
generators on these models are rated at 450 
watts. These units are being made to fill the 
ever-rising commercial demand for a heavier 
ignition system. Only the VW truck, however, 
is available in other parts of the world with 
the heavier, 1.2 volt ignition. 

Those who now own Volkswagens with the 
6 volt ignition can either convert the entire 
system to 12 volts (the 12 volt parts including 
generator, voltage regulator, starter motor, 
windshield wipers etc. are also available in 
Volkswagen garages outside of West Germany) 
or one can install a second generator rated at 
12 volts. The accompanying 12 volt battery 
can be located behind the back seat, or when 
a small battery will do (12 volt, 50 ah) it can 
be installed under the left rear seat. 

The generator mounting bracket on the 40 
HP motor (since August 1960) can be simply 



Fig. 1, Installation of second generator in models 
since August 1960. 



Fig. 2. The motor layout since August 1963. The 
hose connector must be replaced on the narrow side 
panel of the cooling duct. 


unbolted from the block. This bracket must 
then be traded for a new one, built to accom¬ 
odate two generators. (Fig. 1.) 

The single pulley on the crankshaft must 



Fig. 3. Installation in the VW prior to August 
I960 
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Fig. 4. The 12 volt VW as it comes from the fac¬ 
tory. 

be removed, and bolted to another of the same 
size. The voltage regulator for the new 12 volt 
generator sits to the right, next to the cooling 
duct on the partition between the motor and 
passerlge r com par t m en ts. 

In 1963, the heating system in the VW was 
altered. If one wishes to install the double 
generator mount in this model, the heating 
hose connector must Ire relocated to the right 
on the side wall of the air duct. (Fig. 2.) Other¬ 
wise, there is no free space for the installation 
of the second generator. The heating hose 
must also he lengthened a little. 

In the VW Export, previous to I960, the 
mounting for the second generator is accom¬ 
plished with several adjustable arms, and is 
located above the distributor and fuel pump. 
(Fig. 3.) 

The ignition coil must he relocated some¬ 
what higher. Also, the fuel line, from the pump 
to the earburator, must be bent somewhat 
differently. The pulley installation is identical 
to that in the other models. The second volt¬ 
age regulator now sits to the left of the cool¬ 
ing duct on the forward wall. 

In all models, the Bosch LJ/GEG 160/12 
2600 R I (160 watt) generator with accom¬ 
panying US'UA 160/12 voltage regulator, or 
the 12 volt VW generator is used. If the VW 
generator is used, the rear shaft must be 
trimmed off to a suitable length. 

The different pulleys are supplied by the 
Bosch firm. The mounting bracket in Fig. 1 
was fabricated here at the QTH. 

These installations have proven to be very 
satisfactory; and I will gladly be of help in 
supphing the different parts. 

... DJ2UL 
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The HD-10 

Ileathkit s new electronic ketjer 


Mort Waters W2JDL 
82 Boston Avenue 
Massapequa, L.I., N,Y. 


Recognizing CW’s popularity—it’s far from 
dead, despite the claims of the ssb boys— 
Heathkit has produced an electronic kever kit 
that will gladden the heart and tickle the ears 
of every CW man. Yes, you too can send beau¬ 
tiful, effortless, perfectly formed code. For the 
benefit of those who still pound away at a 
straight key or use a bug, you can send for 
hours with this keyer without strain or fatigue. 

Benton Harbor’s latest goodie was especially 
interesting to me because its circuit is based on 
the W30PO transistorized keyer which first ap¬ 
peared in QST for December, 1962. Until 
then, I had used several conventional keyers, 
all of which w ere alike in that they keyed the 
rig through a relay. Inevitably, relays meant 
trouble. Sooner or later, contacts got dirty or 



The HD-10 kit utilizes the printed circuit board 
shown here. Almost 90 parts mount on it—includ¬ 
ing the power transformer at right, rear. 


needed readjusting. The W30PO job boasted 
of one feature that sold me—instead of a relay, 
a switching transistor was the keying medium. 
No moving parts. Nothing to foul up. Halle¬ 
lujah! It has worked like a charm ever since. 

Heath’s designers improved that circuit, 
added a few ingenious touches of their own, 
squeezed in a paddle and packaged the whole 
thing in a neat little box only 31x414x10/2 
inches, painted in the now traditional colors— 
two-tone (Wayne?) green, same as the SB100, 
110, 200, 300, 400 . . . and who knows what’s 
to come? There’s still a lot of numbers left. 

It was a pleasure to assemble this kit. Al¬ 
though the number of parts is surprisingly 
large (there are 49 resistors, 18 capacitors, 6 
diodes, 11 transistors and 2 transformers), a 
single circuit board takes care of everything 
except a few odds and ends, such as speed and 
monitor volume controls, pilot light, etc. 

As I’ve come to expect from Heath, the 
instruction manual is a model of clarity. Suc¬ 
cess is assured by following the instructions 
and soldering properly. And, speaking of sol¬ 
dering, Heath now includes in their kits a new 
full-color booklet that is a complete course in 
soldering and kit-building. 

Now, to the kit! There’s no point in covering 
the assembly details here: that’s the function 
of the manual. I’d suggest only one thing that 
the manual doesn’t mention. The screws which 
fasten an eight lug terminal strip to the rear 
panel are also used as binding posts for ground 
connections. Before attaching the strip, sand 
the paint from the inside face of the back 
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panel, to assure a good ground. Do the same 
where the phone jack mounts. 

The built-in paddle is simple and ingenious 
and more than adequate for keyer beginners. 
(See photos for details of its construction). 
Once you’ve become skillful, you’ll probably 
want to switch to a paddle that has more pre¬ 
cise action and is easily adjusted. Thinking 
ahead. Heath has provided for attaching an 
external paddle to the rear panel. 

By changing jumpers and connections on 
the rear panel you can have any mode of 
operation you can think up, plus a few you 
never suspected. Here’s what the keyer can do: 

1) Choice of built-in or separate external 
paddle 

2) Conventional operation; automatic dots 
and dashes 

3) Automatic dots and manual dashes 

4) Hand key or bug can be attached ex¬ 
ternally. 

Flexibility extends to monitoring also. The 
built-in sidetone generator can be heard 
through its self-contained speaker or through 
earphones plugged into the rear panel jack. 
For deluxe on-the-air monitoring, feed the 
receiver audio to the keyer. When the station 
is in “receive” condition, you hear the re¬ 
ceiver through the phones plugged into the 
keyer. Switch to “transmit” and the sidetone 
is heard through the same phones when you 
key. 

The kit took only 4M hours to assemble, in¬ 
cluding the time I spent taking photographs, 
so you can see it isn’t a major project. It 
worked fine first try, but one diode opened 
about ten minutes later. Once replaced, how¬ 
ever, no further trouble was encountered. 

The dot-space ratio is adjusted in seconds 
with the help of a VTVM or a ’scope and the 
circuitry assures that dashes will be exactly 
three times as long as dots. The adjustments 
hold throughout the full speed range. You 



Completed board with all parts soldered and four 
metal spaces in place. The spacers support the 
board upside down in the case. 



Paddle subassembly complete except for handle. 
Strips of spring brass provide adjustable tension 
and the small snap switches used for contacts may 
be adjusted for desirable spacing, 
have your choice here too—two pairs of re¬ 
sistors are furnished; one gives 10 to 20 wpm, 
the other 13 to 60 wpm. You wire in the pair 
for the range you want. 

The Heathkit I ID-10 keyer can handle any 
transmitter using grid block or other types of 
keying where a negative voltage is shorted to 
ground to key the transmitter. The keying 
transistor, a 2N398A, is rated to handle a 
maximum of —105 volts at 35 ma. Make sure 
the current and voltage at your key terminals 
are within these limits. Slightly higher ratings 
can be had by substituting a type 2N398B, 
about $1.45 at most parts jobbers. 

In most installations the built-in 110 volt ac 
power supply will be adequate. For portable 
or emergency use, however, two 22M v. bat¬ 
teries in series, or one 45 v. source tapped at 
9 . 9 , % v. will do the trick. Overseas hams can 
adapt the ac power supply to 230 v. by insert¬ 
ing a .068 |if 600 wvde capacitor in series with 
one leg of the line cord. 

As good as my W30PO keyer was, this one 
is even better. One of my buddies—an old, old 
timer—instantly recognized the improvement 
without knowing I was using a new keyer. 

. . . W2JDL 



Ready for final assembly with all parts completed. 
Circuit board mounts upside down over paddle. 
Metal cover with control panel follows last. 
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Joseph Crowling K4CPR 
1034 Falmouth Street 
Warrenton, Virginia 


Solder and Soldering 


.Soldering is one of the oldest and simplest 
methods of joining electronic components. Be¬ 
cause of its simplicity and ease of application, 
it is often used, but seldom studied or anal¬ 
yzed. Have you ever studied solder or the art 
of soldering? The subject is very important 
and deserves a little more attention than most 
amateurs give it. Murphy’s law (If anything 
can go wrong, it will,) applies to soldering. 
If taken for granted, soldering can cause 
trouble. 


Alloys 

Soft solder, consisting mainly of tin and 
lead, is used for most electronic assembly. Soft 
solders make connections by virtue of a metal 
solvent action that takes place at low temper¬ 
atures. The solvent action makes solder joints 
chemical in character rather than purely physi¬ 
cal. 

Fig. I shows a tin-lead fusion diagram. 
From this diagram, it is evident that the addi- 


PERCENT LEA/) 

100 *0 10 70 «0 SO 40 BO 20 10 


•10* 

•oo- 

aao- 

800- 

480- 

400- 

& 

500 - 

* 50 - 

200 - 

150 - 

IOO- 

50- 


UOUIO 


50UO . 


SOLID 



Fig. 1. Tin-lead fusion diagram. 


lion of tin to pure lead lowers the melting 
point of the alloy until an alloy of 63% tin— 
37% lead is reached. This alloy has the lowest 
melting point (361° F) and is known as the 
eutectic alloy. The eutectic alloy does not pass 
through a plastic state before it becomes 
molten. If more than 63% tin is added, the 
melting point temperature will begin to rise 
again. 

Commercially available solders cover the 
entire range of tin-lead ratios from pure tin to 
pure lead. What is the best alloy for electronic 
asemblv purposes? To answer this question, 
it should be remembered that the primary 
purpose of solder is to connect two or more 
metals, but resistance to stress and strain, speed 
of alloy formation, flow and spread of the 
solder, and chemical stability of the joint, 
must also be considered. There is no one 
alloy that is the answer to all problems but 
for electronic assembly there is a fairly large 
range of alloys that give good results; the 
exact choice is up to the individual. Alloys 
from 50% tin—50% lead to 60% tin—40% lead 
will give good results for most amateur needs. 
It is interesting to note that the best physical 
properties (stress and strain resistance) occur 
with an alloy of approximately 60% tin, and 
the lowest melting point occurs with 63% tin, 
but from a practical standpoint, any alloy 
with 50% to 60% tin will give good results. 


Flux 

All metals are covered with an oxide film. 
This film is nonmetallic and will prevent the 
metal solvent action (soldering) from taking 
place. Flux is added to the solder in order 
to remove the oxide film and allow the clean 
metal surfaces to make contact. The flux will 
remove only the oxides. It will not remove 
paint, dirt, or other foreign matter. The choice 
of proper (lux is one of the most important 
steps in obtaining good solder joints. There 
are hundreds of different fluxes, but for the 
purpose of discussion, they will be divided 
into four groups: (a) rosin (b) activated 
rosin (c) organic (d) acid. 
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Rosin flux gives good fluxing action. This 
flux is corrosive only when heated to a molten 
state. The corrosive action is needed to re¬ 
move the oxides from the components being 
soldered, When the heat is removed, the resi¬ 
due that is left is noncorrosive and electrically 
nonconducting. 

Activated rosin fluxes have a more effective 
fluxing action than pure rosin. They were 
developed to meet the demand for a faster 
more efficient soldering process. The residues 
should be noncorrosive and nonconductive. Be 
careful when purchasing activated rosins, some 
of the advertising is misleading. 

Organic fluxes are more effective than rosin 
or activated rosin but they leave corrosive 
residues. These fluxes are used when the fluxing 
action of rosins is insufficient and when small 
amounts of corrosion may be tolerated. The 
residues should be removed. 

Acid fluxes are the most effective but they 
leave corrosive and electrically conductive 
residues. The word “acid” is a misnomer 
since the fluxes are actually salts. The resi¬ 
dues absorb moisture from the air and the 
corrosive action is probably due to galvanic 
or electrolytic action. These fluxes are used 
only when their great activity is needed. Kit 
manufacturers will not guarantee their kits if 
acid core solder is used. 

The choice of a flux can be a complicated 
problem, but you will not go wrong if you 
choose the least active flux that will give good 
results for your particular application. For 
electronic assembly, pure rosin or some of the 
activated rosins would be the best choice. 

Soldering 

After the choice of a proper alloy and flux, 
good soldering becomes a function of the 
individual’s technique. For good solder joints 
the following must be observed: 



Fig. 2. Application of solder. 

1. Use the proper alloy and flux. 

2. The soldering iron must of sufficient 
wattage rating. (Don’t try to use a 25-watt 
pencil iron to make a connection to a ground 
lug on a large aluminum chassis and don’t use 
a 125-watt gun type iron on a printed circuit 
board.) The iron should have a bright, smooth, 
tinned tip for most efficient heat transfer to 
the joint. Clean the tip periodically. 

3. All elements of the joint should be clean. 
(No dirt, paint, grease or other foreign mat¬ 
ter.) 

4. Use the iron to heat the joint and apply 
the solder to the junction of the tip and the 
joint. (See Fig. 2.) Remove the iron when 
the solder wets the joint. Don’t use excessive 
solder. The joint must not be jarred or sub¬ 
jected to vibration before the solder cools. 
Such motion will cause cold solder joints. 

5. Inspect each joint. A properly made joint 
has a smooth appearance and a satin-like 
luster. Wiggling the components of the joint 
by hand or with pliers will also help make 
sure the joint is a good one. 

Given the proper tools and a little experi¬ 
ence, anyone can make good solder joints. Be¬ 
cause of the simplicity of soldering, many 
people take it for granted and never bother 
to leam the fundamentals. Soldering is simple, 
but it can cause trouble. The failure of a solder 
joint is the same as the failure of a component, 
but it can sometimes be much harder to find. 
Don’t let a few cents of solder ruin the per¬ 
formance of hundreds of dollars of electronic 
equipment. 

. . . K4CPR 
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H. W. Lufkin W0SII/DL5UW 
Box 4169 

APO 132, N.Y., N.Y. 


The Rhombic Antenna 


The rhombic antenna has been used as a di¬ 
rective antenna system almost as long as 
“Wireless” or radio broadcasting, Phil Rand 
W1DBM, first built and operated a rhombic 
for amateur communications way back in 
1931! 

The purpose of this article, therefore, is not 
to bring you a new antenna development, but 
rather to acquaint, or re-acquaint you with the 
construction and operation of this outstand¬ 
ing antenna. 

No single antenna array, regardless of its 
size, shape, or electrical characteristics, is cap¬ 
able of producing the ultimate in gain and/or 
directivity, when operated over a wide span 
of frequencies. The rhombic however, prob¬ 
ably comes closer than any other antenna to 
meeting these criteria. Fig. 1 lists the gain of 
rhombics of various leg lengths. 

Before continuing further let’s define just 
what a rhombic antenna is. A rhombic antenna 
is a form of long wire antenna, or to be more 
exact, a combination of long wires, so con¬ 
structed as to produce maximum gain per unit 


leg length 
(wave lengths) 

db gain 

leg length 
(wave lengths) 

db gam 

2 . 

.. 7.4 

7. 

... 13 

3 . _ 

.. 9 

S. 

... 13.5 

4 . 

.. 10.5 

9. 

... 14 

S . 

.. 11.5 

10. 

... 14.5 


Fig. 1. Approximate gain (in decibels) for maxi¬ 
mum output rhombics compared to a half wave 
dipole at the same elevation. 


of length. This long wire type antenna can be 
considered as two V beam antennas placed 
end to end, or two obtuse angle V beam an¬ 
tennas placed side by side to form a rhombus, 
or diamond. (See Fig. 2). 



SIDE VIEW 

Fig. 2. The rhombic antenna. 
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RESULTANT PATTERN A NO DIRECTIVITY 


Fig. 3. Bi-directional rhombic. 

The rhombic antenna is usually oriented in 
the horizontal plane, and in its basic form, 
produces a horizontally polarized bi-directional 
pattern, with maximum radiation occurring at 
some vertical angle above the plane of the 
antenna. This angle of radiation, or lobe, is 
called the wave angle, and is shown by the 
Greek letter delta (A). The tilt angle, or T, is 
one half angle between the two legs making 
up one side of the antenna. 

Fig. 3 shows the rhombic with a bi-direc¬ 
tional pattern. This bi-directional pattern re¬ 
sults because a part of the energy traveling 
from the input, or feeder end of the antenna, 
toward the far end of the antenna, is reflected 
back, producing standing waves on the an¬ 
tenna legs. Because of these standing waves, 
this type is known as a resonant rhombic. 

In order to make a rhombic uni-directional, 
it must be terminated with a non-inductive 
resistance of the proper value. The function 
of this terminating resistance is to absorb any 
energy that might be reflected back toward 
the feeder, or input end of the antenna. The 
terminated rhombic, therefore, is non-resonant. 
Termination of the rhombic, in addition to 
making it uni-directional, provides a feed, or 
input impedance which is constant over a 
wide range of frequencies. (See Fig. 4) 

We will get back to the fine points of 
termination, and other aspects of design and 
layout of the rhombic, but right now, let’s take 
up the advantages of this antenna array. 

Some of the advantages of this antenna are 
as follows: 

a. Produces excellent results over a fre¬ 
quency range of 4 to 1 (80—40—20—15 meters, 
for example). 

b. Is easier to erect and maintain than 
other antennas of comparable gain and direc¬ 
tivity. 


RESULTANT PATTERN AND DIRECTIVITY 

Fig. 4. Uni-directional rhombic. 

c. Is non-critical in operation and adjust¬ 
ment (broad tuning). 

d. Can be made uni-directional by use of a 
terminating resistance. 

On the disadvantage side, these are some 
of the factors to consider: 

a. A large space is required for erection. 

b. When terminated with a resistance, ap¬ 
proximately 35 to 45% of the power fed to 
the antenna is dissipated in the termination 
resistance. 



Rear pole with V* wavelength stub and coax 
balun for DL5UW's 20 meter rhombic. 


MARCH 1966 


55 





2 WAVELENGTH RHOMBS 4 WAVELENGTH RHOMBIC 

HORIZONTAL PATTERNS 



VERTICAL PATTERNS 


Fig. 5. Vertical and horizontal patterns of rhom- 
bics. 

c. The horizontal and vertical patterns are 
interdependent, thus, for example, a rhombic 
designed to produce a narrow horizontal beam 
will have a fairly sharp and low vertical pat¬ 
tern. (See Fig. 5). 

There are two main types of design for a 
rhombic antenna. One is known as the maxi¬ 
mum output design, and the other as the 
alignment design. As the name implies, the 
maximum output design rhombic produces 
maximum gain if certain design parameters 
are adhered to. If, for example, we desire to 
cover a 4000 mile path, with a two-hop skip, 
we might choose a vertical wave angle of 15 
degrees and design the antenna around this 
figure. In order to have the antenna produce 
maximum power at this vertical wave angle 
of 15 degrees, we must use certain valves of 
leg length, tilt angle, and height above 
ground. Any variation from these valves, will 
reduce the gain at the desired wave angle. 

These computations for a maximum output 
rhombic, with a 15 degree wave angle are as 
follows: 

H (Height in wave lengths) = - ; — 

4 sinA 

sinA = .25882 
4 sinA = 1.03528 



RADIATION PATTERNS FOR MAXIMUM OUTPUT (SOLID LINE) AND 
ALIGNMENT OESIGN (DASHED LINE) RHOMBICS 

Fig. 6. Differences in patterns between maximum 
output and alignment rhombics. 


1.03528 
H = .97 

L, leg length = 

2 sin A 

sinA = .25882 
siir'A = .066466 
2 siirA = .13398 

L = 713398 
L - 7.4649 

Tilt Angle, or $ (PHI) = 90° - A 
$ = 90° - 15° 

4> = 75° 

When a sufficiently large antenna site is 
not available for a maximum output rhombic, 
the leg length can be made about 74 precent 
of the maximum output leg length, or by 

.371 

formula L, or leg length = —— -r— 

This shortened leg rhombic is known as the 
alignment design rhombic. The height, and 
the tilt angle are the same for any given wave 
angle for both maximum output and alignment 
designs. 

Using the alignment design, there is a small 
reduction in gain. This gain reduction amounts 
to about one to two db, in most cases. The 
horizontal pattern of the alignment design 
rhombic is some what broader, and the vertical 
pattern somewhat sharper than that of the 
maximum output design. In addition, the maxi¬ 
mum output design rhombic produces a verti¬ 
cal radiation pattern which, in practice, falls 
a few degrees lower (or less) than the design 
angle. For example, our rhombic designed for 
a vertical angle of 15 degrees, will produce 
a vertical lobe centered on, perhaps 13 de¬ 
grees (See Fig. 6). 

Fig. 7 gives values for both the maximum 
output and alignment design rhombics. 

In military point to point communications, 
we use several sizes of rhombics that can be 
utilized for amateur operation. These rhombics 
were designed to cover a frequency range of 
4 to 22 me. (See Fig. 8). 

You will notice that the dimensions of these 
antennas do not necessarily conform to those 
listed in Fig. 7. The reason for this difference 
is that these rhombics utilize what is known as 
a compromise design. The compromise design 
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5 wavelength 20 meter rhombic at DL5UW. 


provides good gain over a fairly wide fre¬ 
quency range, and at the same time employs 
reasonable physical sizes and heights. 

In our discussion, and diagrams of various 
rhombics, we have used a single wire or con¬ 
ductor to form each leg of the antenna. Com¬ 
mercial, military, and in some cases, amateur 
rhombics employ multi-element legs. These 
multi-element legs are normally made up of 
three wires of equal length and fanned out 
from the rear and front poles so that they 
have a spacing of about 6 feet (vertically) at 
the point of attachment to the side poles. (See 
Fig. 9). The multi-wire or curtain rhombic has 
the following advantages over the single wire 
type. 



Ll 
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* This is approximately the 

same antenna as the one used so 


successfully at DL40V. Converting the 375 foot leg length to 
wavelengths, we have one wavelength per leg on 3.9 me, 3 
on 7 me, S on 14 me and 8 on 21 me. 
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Fig. 7B. Alignment design rhombic antennas. 


a. The input impedance is more nearly con¬ 
stant over a wide range of frequencies. 

b. The input impedance is reduced to a 
lower value, allowing a good match to 600 
ohm open wire line feeders. 

c. The 3 wire rhombic produces about 1 db 
greater gain than the single wire type. 

The value for termination of a single wire 
rhombic is about 800 ohms. When this 800 
ohm value is used, the input impedance of the 
antenna is approximately 700 to 750 ohms. 
This difference is caused by radiation losses in 
the antenna. The rhombic can be terminated 
with non-inductive resistors, such as the car¬ 
bon type. These resistors are available in 
power ratings of 100 to 200 watts. One com¬ 
bination of resistors for a single wire rhombic 
is seven 100 watt, 5200 ohm carbon resistors 
paralled to make a 700 watt, 740 ohm termi¬ 
nation resistance. This 700 watt rating will 
handle a transmitter running a full kilowatt 
and allow a 50 percent safety factor. Another 
type of termination consists of a dissipation 
line. Dissipation lines are sometimes con¬ 
structed with a pair of number 15 AWG solid 
stainless steel wires, spaced to provide proper 
termination impedance. The advantages of this 
line is that it is 1000 feet long. A more suit¬ 
able dissipation line can be constructed with 
number 24 to 26 nichrome wire 250 feet long, 
with a 20 watt 800 ohm carbon resistor across 
the far end of the line. (Ten 8000 ohm 2 watt 
carbon resistors in parallel, for example). Be¬ 
cause of the power attenuation in the 250 feet 
of nicrome wire, the 20 watt resistor will not 
be overloaded. 

The terminated rhombic can be made to 
switch its beam, or lobe direction by 180 de- 
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Fig. 9. Three wire rhombic. 



grees when the following components are in¬ 
corporated in the system. First, transmission 
lines are run from the transmitter to both ends 
of the rhombic. Then a dissipation line is con¬ 
structed and the open end brought into the 
shack, or operating position. If two double 
pole double throw relays, or switches are em¬ 
ployed, the proper transmission line, and the 
dissipation line can be connected for trans¬ 
mission in either of two desired directions. 
This switching system is shown in Fig. 10. 

The resonant, or bi-directional rhombic, un¬ 
like the terminated model, must be fed with 
resonant, or tuned feeders, when operated on 
more than one band. Open wire line, such as 
number 14 AWG spaced 6 inches, tuned 
with a “match box” type of antenna tuner will 
do the job. When the resonant rhombic is 
operated on one band only, a matching stub 
and coaxial cable with a coaxial balun, can 
be used to feed the antenna. 

Good engineering practice calls for a site, 
or plot of ground that is level and free of 
obstructions under, and near the rhombic an¬ 
tenna. This, of course, is an ideal situation for 
installing a rhombic, or any antenna, for that 
matter. If a rhombic is erected over ground 



that slopes down evenly toward the front pole, 
the amount of slope, in degrees, is then sub¬ 
tracted from the design wave angle of the 
antenna. For example, if a rhombic designed 
for a 20 degree wave angle is erected parallel 
to the ground with a 5 degree downward 
slope, the resultant wave angle will be 15 de¬ 
grees in the direction of tbe low end, and 
conversely the wave angle, if the antenna is 
bi-directional, will be 20 plus 5 degrees, or 
25 degrees from the high end. Another varia¬ 
tion, used frequently by radio amateurs, is 
erection of the rhombic over level ground 
employing poles of various heights, thereby 
tilting the entire antenna in respect to ground, 
in the direction that a lower wave angle is 
desired. For example, a rhombic with 290 foot 
legs, and a 67.5 degree tilt angle, (Approxi¬ 
mately 493 feet from rear to front pole) when 
erected on level ground with a 70 foot rear 
pole, 50 foot side poles, and a 30 foot front 
pole, will have a slope or tilt in the horizontal 
plane of about 4.5 degrees. 

Rhombics and V beams that are sloped, or 
tilted in the horizontal plane so as to produce 
a lower wave angle in on direction are very 
successfully operated by W1DBM, 5H3JR, 
W1BCR and the author, to name but a few. 

Many of us are not fortunate enough to 
have the space required for a rhombic, but 
that place out in the country, that you’ve had 
your eye on, might just solve that problem. 
We will all be listening for that nice, big, fat 
signal from your new diamond shaped an¬ 
tenna. . . . W0SII 



Fig. 10. Switchable terminated rhombic. 
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Denys Fredrickson W0BMW 
3923 East Funston 
Wichita, Kansas 



Vocap 

Tester 


This writer has been in orbit so long since 
his last blast-off that he got lonesome, so he 
decided to build a music maker. Well not 
exactly, but a few notes are played while tests 
are being accomplished. At least it talks back 
and keeps you company. 

The unit is an electronic tester which tests 
volts, ohms and capacitance without the need 
of your visual facilities; however your aural 
facilities must be turned on and in operation. 
It may be used where total darkness is a re¬ 
quirement or if two meters cannot be mon¬ 
itored simultaneously. Also, a new field may 
be used where total darkness is a requirement 
or if two meters cannot be monitored simul¬ 
taneously. Also, a new field may be opened 
to the blind. 

The unit employes a built-in calibrated tone 
for each measurement. The item being tested 
will produce a certain tone and the internal 
tone calibrator is adjusted until its tone is the 
same frequency as the tone produced by the 
item under test. The value of the calibrator 
will then be equal to the value of the item 
being tested. It will measure up to 1000 volts 
dc and also determine polarity, resistance up to 
630K ohms and capacitance from ISOmmfd 
to llmfd. 

The VOCAP tester utilizes an audio oscil¬ 


lator which is varied in frequency in accord¬ 
ance with the unit being measured and the 
internal calibration circuit is adjusted until the 
calibration tone is identical to the tone pro¬ 
duced by the unknown unit. The value of the 
unknown unit is then equal to the internal 
calibrated value. 

This tester may be used in a dark room; at 
such a distance, one could not see a meter; 
while checking two circuits (one with a meter 
and the other audibly); by a blind person, and 
by other facilities. 

An additional audio oscillator could be built 
into this unit as a calibrated unit and its tone 
varied to zero beat with the tone produced by 
the oscillator controlled by the unknown unit 
being measured. Again the measured value 
would be equal to the calibrated unit. 

Circuit 

The audio oscillator and amplifier use a 
total of three similar 2N34 transistors. A 
simple transistorized audio oscillator is the 
heart of the unit and feeds a signal to a two 
stage RC coupled audio amplifier which drives 
a inch speaker with plenty of volume. 

The frequency of the oscillator must be 
varied over a wide range to obtain greater ac¬ 
curacy from the calibrator system. The fre- 
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quency of this oscillator can be varied from a 
few cycles to approximately 5000 cycles. Now 
there are several ways to change the frequency 
of this oscillator. Some of the easier ways are: 
Change the supply voltage, change the voltage 
applied to the base, change the ratios of the 
oscillator condensers or change the resistance 
from transistor base to ground. 

The problem of what type of calibrate 
system should be used raised its ugly head. 
A bridge type null detector and also a com¬ 
parative type calibrate system was considered. 
The unit started out as a volt-ohm tester so a 
comparative type calibrate system was used, 
because only changing the base resistance to 
ground sounded very appealing and simple. 
Then later, it was realized that when a con¬ 
denser was placed in parallel with the con¬ 
denser connected to the base of the transistor 
oscillator, a frequency change was noted. How¬ 
ever, a similar tone was difficult to obtain by r 
changing the base resistance. So due to lack 
of patience, the problem was solved by using a 
capacitor comparative calibrator. 

The voltage calibrate circuit was the most 
difficult to design. It was desirous to have one 
set of calibrate resistors that would work for 
all voltage ranges. Voltage divider networks 
were designed that did accomplish this func¬ 
tion. It was also designed so the audio oscil¬ 
lator would cease oscillations when the upper 
voltage limit of each selected scale was ob¬ 


tained. Another added feature, due to the 
diode and circuitry arrangement, provides a 
means of determining the voltage polarity. 
The voltage calibrate switch values are not 
additive, i.e., only one switch is used to de¬ 
termine the voltage being measured. 

The resistance calibrate circuit is very sim¬ 
ple. The resistor being checked is inserted in 
series with the audio oscillator base lead and a 
comparative circuit is used to determine the 
value. 

The capacitor calibrate circuit is similar in 
operation to the resistance test except con¬ 
densers are connected in parallel with the 
condenser that is in the base circuit of the 
audio oscillator. 

The resistance and condenser calibrate 
switch values are additive, i.e., a combination 
of the switch settings will determine the value 
of the item under test. 

Construction 

The placement of parts is somewhat critical 
if it is desired to use a 6 x 8 inch utility box. 
It is possible to use an all-resistor calibrate 
system. Some of the resistor values are not 
standard, so you must get a resistor with a 
value close to but lower in resistance and then 
file or saw a notch into the resistor until the 
resistance has increased to the exact value. 
Be sure and check the resistance often and 
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do not file it too much between cheeks or you 
may find that you have passed the point of 
no return. Apply a drop or two of glue to 
reseal the resistor to prevent resistance change 
due to moisture, etc. A new Eico VTVM 
was used to measure the components and the 
IK ohmic scale range was used for measure¬ 
ments up to and including 25K ohms. The 
10K ohm range was used for values above 
25K ohms. 

Low voltage condensers may be used which 
will reduce the size of components. Condensers 
were used for the calibrate system because the 
paralleling of condensers would provide a 
wide range of values. 

A bridge ripe rectifier may be used if ac 
voltages are to be measured. An ac voltage 
measurement circuit was not included in the 
original unit but the writer is in the process 
of including one in the present VOCAP tester 
along with an ammeter circuit. 

A nine-volt battery must be used with this 
unit because the calibration system was de¬ 
signed around a nine-volt battery source. 

The on-off switch should be included in the 
volume control and the 365 pf variable con¬ 
denser should be replaced with a 400 pf 
variable condenser for easier calibration of 
small capacitors. The three paralleling con¬ 
densers would have to be changed to 100 pf, 
600 pf and 1100 pf to give the same 500 pf, 
and 1500 pf ranges. 

Operation 

1. Voltage Test Procedure 

The VOCAP tester is energized by the on- 
off power switch. 

The following switches are used when meas¬ 
uring de voltage: Voltage select switch, func¬ 
tion switch, the four calibrate switches at the 
top, and the volt-ohm toggle switch. Place all 


calibrate switches to the OFF position, the 
function switch to “V” for volts, the voltage 
range select switch to 1000 volts and test 
leads connected to the volts terminals. 

A tone will be produced, by the voltage 
under test, when the momentary volt-ohm 
toggle switch is depressed, which is the test 
position for checking voltages. The voltage 
select switch should be placed on the 1000- 
volt range if the approximate voltage under 
test is not known, to prevent the possibility of 
overloading the input circuit. 

Correct dc polarity is first determined by 
connecting the test leads to the unknown 
voltage so as to produce the lowest pitched 
tone. The largest test lead jack is the negative 
terminal. 

After polarity has been determined, the 
correct voltage range is selected by rotating 
the “volts” switch to the lowest range in which 
a tone can still be heard when the toggle 
switch is in test position. The voltage test 
circuit was designed so voltages greater than 
the upper limit of each range would cause 
the audio oscillator to cease oscillating. Ex¬ 
ample: if the test voltage was 250 volts, a tone 
will not be produced on the 10 or 100-volt 
range, but will be heard on the 500 and 1000- 
volt range. For greater accuracy, use the low¬ 
est range that produces a tone. 

To determine the value of voltage under 
test, rotate only one calibrate switch at a time 
until the calibrate tone is approximately the 
same as the tone produced by the voltage 
under test. The value of the test voltage will 
then be equal to the value shown by the cali¬ 
brate switch position. Be sure that three of the 
four calibrate switches are always in the OFF 
position. The 10-volt range is calibrated in 
.5-volt steps, 100-volt range in 5-volt steps, 
500-volt range in 25-volt steps and 1000- 
volt range in 50-volt steps. 



Here's the inside of the 
Vocop Tester. How's that 
for Mil Spec construction? 
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THE NEW MOSLEY QIPLOM 

Two New Antennas 
Customized For 6 & 10 

diplomat- 10 (di- io)_ Meter Operation 

.... Increasing numbers of hams are enjoying 10 meters, the up-and- 
coming DX band ... the band for round tables ... local emergency nets ... 
Mosley's NEW Diplomat-10 for this progressive band is a rugged 
5/8 wave omi-directional vertical antenna rated for 1000 watts; 
features a gain of 3.4 db. over one quarter wave ground plane and 5.9 db. 
compared to isotropic source. The easy-to-mount, compact features of 
this antenna make it ideal for both temporary and permanent base 
instollaHcns. DIpL0MAT . 6 (D| . 6) . 

Available to VHF-DX-RAG CHEWING enthusiasts is another New 
5/8 wave vertical base station antenna the Diplomat- 6 rr 

rated for a maximum input of 1000 watts. C 

For complete details on this New Line of Antennas Write. 


S&ckoruci. J?nc. 


4610 NORTH LINDBERGH BLVD 
BRIDGETON. MISSOURI. 63044 



2. Resistance Test Procedure 

Place all the calibrate switches to the OFF 
position, the function switch to “R” for re¬ 
sistance, the IK ohm potentiometer to the 
zero position and connect the test leads to the 
“Ohms terminals. Connect the test leads 
across the resistor to be tested and momen¬ 
tarily depress the VOLT-OHM toggle switch. 
A tone should be heard. Now, adjust one or 
more of the calibrate switches (plus the IK 
ohm potentiometer if required) until the same 
tone is produced. By adding up the values of 
each calibrate switch position, the total will 
then equal the value of the resistor under 
test. The IK ohm potentiometer could be 
calibrated every 100 ohms for greater accu¬ 
racy. The range of the resistor calibrator is 
approximately 100 to 630K ohms. 

This range could be increased by increasing 
the number of positions on the left calibrate 
switch and adding additional 100K ohm re¬ 
sistors. The calibrate switches, from left to 
right, insert the following resistances in series: 
(1) 100K ohms each step, (2) 20K ohms each 
step, (3) 5K ohms each step, and (4) IK 
ohms each step. 

3. Capacitance Test Procedure 

Place all the calibrate switches to the OFF 
position; the function switch to the 500, 1000 
or 1500 pf range if small capacitors are to be 


measured, and if larger capacitors arc to be 
measured, place the function switch to 500 
pf range; place the 365 pf variable condenser 
to the “Min.” (minimum) position and connect 
the test leads to the capacitor terminals. To 
determine the value of an unknown capacitor, 
connect it to the test leads and a change in the 
frequency of the audio tone should be noticed 
immediately. Now, depress the capacitor tog¬ 
gle switch and adjust one or more of the 
calibrate switches (plus the 365 pf variable 
condenser if required) until the same tone is 
produced. By adding up the values of each 
calibrate switch position, the total will then 
equal the value of the condenser under test. 
The variable capacitor could be calibrated 
every 100 pf for greater accuracy. The range 
of the capacitor calibrator is approximately 
150 pf to lluf. This range could be increased 
by increasing the number of positions on the 
left calibrate switch and adding additional 
capacitors. The calibrate switches, from left 
to right, insert the following condensers in 
parallel with the audio oscillator condenser: 
(1) 2|if each step, (2) .2 gf each step, (3) 
.02 uf each step, and (4) .002 gf each step. 

The writer wishes to thank Mr. Dick Azim, 
K0JEJ, for the fine job of photographing the 
equipment. 

... W0BMW 
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Harvey Pierce W0OPA 
5372 E. Bald Eagle Blvd. 
White Bear Lake, Minn. 


The Feedline Argument 


One of the perennial arguments on the air 
is the one of “coax versus parallel line.” Per¬ 
haps a little history and a few facts about the 
feeding of antennas might add some fuel and 
some intelligence to the discussions. Every¬ 
thing said about transmitters except power ap¬ 
plies to receivers as well. 

First, antennas were erected solely with the 
idea that the more wire and the higher the 
wire, the better. No thought was given to 
feed line because the antenna was grounded 
and a part of the transmitter circuit anyway; 
however, with the coming of the “short” 
waves, it became apparent that the best an¬ 
tenna was a half-wave as high as possible. Of 
course, the grounded vertical was and still is 
used, but the half-wire horizontal antenna had 
to have a feedline. Height had some influence, 
but was not deemed important. 

Right away, it seemed, an argument began: 



h. -rg 





Fig, 1. Common types of feedline. 


Which was better—end feed or center feed? 
Also, what was the proper “impedance” of the 
line? The impedance didn’t really matter to 
amateurs, but the feed point did. If you fed 
at the end, you needed only two supports for 
the wire, one at either end; but if you fed 
in the middle, three supports were usually 
needed, one in the middle to hold up the 
feedline. The feedline was the same for both. 

It was the so-called “ladder line” (Fig. la) 
of two wires held apart by spacers. The im¬ 
pedance was often given as “600 ohms,” but 
nobody cared veiy much. “Standing waves,” if 
thought of at all, were expected and even en¬ 
couraged. Everyone had an antenna tuner with 
variable coupling to the transmitter. 

The “center feed” side had the best of the 
argument, it seemed. No matter what fre¬ 
quency was put out, the feedline was always 
“balanced”; the voltage and current in one 
wire always canceled out the voltage and cur¬ 
rent in the other wire. Result—no feedline 
radiation. This was not true of end-feed where 
feedline radiation occurred whenever the an¬ 
tenna itself was not exactly a half-wave or 
multiple of a half-wave long. You rarely hear 
of an end-fed half-wave these days. 

Just before WW-2, somebody discovered 
that a half-wave horizontal wire (dipole) could 
be fed with ordinary twisted lamp cord. It 
was lousy when wet, but was easier than 
building a feedline. It wouldn’t handle a kilo¬ 
watt either. The manufacturers brought out 
EO-1 cable, which wasn’t very good, but was 
much better than the lamp cord it replaced; 
it was the first generally available low-cost, 
low-impedance feedline. 

Then came the War and polyethylene. It 
and the war-surplus made low-cost feedlines 
available to everybody, and the arguments 
started, growing with each new development 
in feedlines. Today we have lots of lines avail¬ 
able, thanks to polyethylene and to TV. See 
Fig 1. We have. 

a. Ladder-line, two wires held separated by 
spacers. 

b. “Punched” line, a ribbon type with a 
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portion of the polyethylene removed. 

c. Ribbon line, of solid polyethylene. 

d. “Dumbbell” line, with the insulation 
thinned to make it cheaper. 

e. Tubular line, to reduce the effect of rain. 

f. “Foamed” line, lower losses than the 
tubular. 

g. Solid inner conductor coax. 

h. Stranded inner conductor coax. 

i. “Foamed” coax with less insulation than 
standard. 

The ribbon types we owe to TV and is 
nearly always 300 ohms. The coax is either 
about 75 ohm or 50 ohm impedance. 

All insulation has dielectric losses, and while 
polyethylene is good, some kinds have losses 
that are higher. With air as 1, solid polyethyl¬ 
ene (as in the coax type) has a figure of about 
2.6 and the nitrogen foamed variety about 1.7. 
In contrast, the ladder type line has a figure 
of 1.01 or better. Air is the ideal. 

The losses in db per 100 feet increase with 
the frequency and the amount of insulation. 
For the lower bands, as 75 meters, it will 
make very little difference what kind of line 
is used, but on 2 meters it will pay to study 
the loss figures very carefully. It is very easy 
to lose three-fourths of your power in the 
feedline on two meters! 

Power-handling capability varies greatly 
with the type of line in use. It has nothing 
to do with db loss, but increases with the size 
of the conductors and the impedance of the 
line. Always remember that a given line will 
handle less and less power as the SWR goes 
up because it is the SWR that determines the 
maximum current on your line, and the line 
will handle no more current than the smallest 
of the conductors can handle without melting 
or distorting the insulation. A line may be 
“good” for 500 watts only with a 1:1 SWR. 

The SWR on a line increases losses in db, 
but it is only of importance if the db loss of 
the line is already high or if it exceeds the 
wattage rating of the line; otherwise, the SWR 
on the feedline is of little, if any, importance. 
If the antenna takes the power, it will radiate 
it no matter what the SWR is. 

Nor is the impedance of a line of very great 
importance except it should match the an¬ 
tenna. These days it is possible in some way 
to match an antenna to almost any line avail¬ 
able. Of course, nearly all manufactured and 
kit-form transmitters are built to “match” 50 
ohm coax. This is the cause of the argument. 

A “balanced” antenna—dipole, yagi, quad, 
rhombic, etc.—requires a balanced line, as 
ladder line or ribbon. An unbalanced antenna 
—grounded vertical, groundplane, coaxial skirt 



Fig. 2. Antenna matcher. 

—requires a coax line. Transmitters nearly ali 
require coax. 

What is the best type of line? The “ladder” 
type. With proper type separators, it has 
negligible loss, is practically unaffected by the 
weather, standing waves do not bother it, and, 
being air-cooled, can handle much higher 
power for a given wire gauge. There are a few 
drawbacks. The impedance is high, usually 
300 ohms or more, and commercial varieties 
often have plastic separators that become very 
brittle when exposed to light of the sun. With 
all types of balanced line, it is necessary to 
keep the wires of equal length and spacing, 
several inches at least, away from all conduct¬ 
ing objects, and make all turns gradual. 

Next to the ladder type line in desirability 
is the round nitrogen foamed line, then the 
round tubular line. Both are relatively un¬ 
affected by wet weather, with the foam type 
giving the lowest loss. As with all polyethyl¬ 
ene insulated lines, the power and/or stand¬ 
ing waves must be kept down to keep from 
melting the insulation. The flat, or ribbon, 
lines are the worst (and cheapest) types, very 
much affected by rain. If you must use poly¬ 
ethylene, be very sure you get the type with 
an ultraviolet inhibitor that prevents the de¬ 
velopment of brittleness when exposed to sun- 
light. 

For coax line, be sure it has virgin poly¬ 
ethylene insulation, white or clear, not brown. 
It needs no additives against ultraviolet or 
sunshine, being covered. Stranded wire is best 
for the center conductor in the interest of 
flexibility. The shield braid should be tight, 
covering 95£ of the polyethylene. The neo¬ 
prene coating should be of the best, with no 
plasticizers that will “bleed” into the center 
insulation in hot weather. Lastly, the nitrogen 
foamed line is much the best. If you can, in¬ 
spect a sample. If the different layers stick 
together, it is old and of poor quality. The 
impedance, of couse, should be of the proper 
value. 

The big question is, of couse, “How do you 
connect a balanced dipole to an unbalanced 
transmitter?” The answer is, “You must use 
some sort of matching device.” The common- 
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DIPOLE 



Fig. 3. Coax balun for matching coax to a dipole. 


est is either an antenna tuner or a balun. 
Fig. 2 shows the circuit of a typical antenna 
tuner. If you do not use a matching circuit, 
regardless of the impedance, the shield of 
your coax will pick up a voltage equal to the 
center. The center cannot radiate, but the 
shield can and does. This is the reason coax 
cannot be recommended for balanced type 
antennas. The radiation can, and sometimes 
does, “back-up” on the transmitter chassis and 
the AC line to cause feedback and TVI. 

Parallel wire line will radiate whenever the 
voltage and current in one wire is not exactly 
equal and opposite to the voltage and current 
in the other wire. This can come about 
through unbalanced feed from the antenna 
(“Windorn” antenna, etc.) where the feedline 
wires are not the same length, or when one 
wire runs closer to a conductor than the 
other. When one wire is grounded at the 
transmitter (a common case), the balanced 
feed will put rf on the chassis unless the 
transmitter ground is a true rf ground, which 
is almost impossible. The result is a likelihood 
of feedback at the microphone and/or radia¬ 
tion (and TNT) from the power line. Of course, 
troubles from radiation increase with fre¬ 
quency. 

TV producers long ago found out about 
coax. For years now all TV beams have been 
of the balanced line type (300), with a wide¬ 
band balum transformer to line-type feed to 
the unbalanced input of the receiver. (In¬ 
cidentally, these balums will handle low power 
very well for 2 and 6 meters.) 

The antenna turner has the advantage of 
responding only to one frequency, effectively 
reducing harmonics. It is unaffected by SWR 
and feedline impedance, and it will reduce the 
SWR on the coax to 1:1. (If it does not, the 
excessive SWR is the harmonic content of the 
transmitter.) It has its drawbacks, though. It 
adds two or more controls to the transmitter. 


It is essentially, even with plug-in coils, a 
one-band device, (But so is a good antenna.) 
It really cannot do anything about antenna 
mismatch and SWR on the feedline. 

Coax, such as RG 8/U, can be run any¬ 
where that the insulation will stand, such as 
inside walls, through pipe, under ground, etc. 
It will match nearly every transmitter. It is 
what nearly all SWR meters are built for. 
With a proper balun it will couple to most 
antennas. And it will handle a fair amount 
of power. But it has a pretty high loss at high 
frequencies and if not balanced, will radiate 
from the shield. 

A 'A wave feedline balun (see Fig. 3) is a 
good device, but only good close to one fre¬ 
quency. It has a 4 to 1 ratio, matching a 
300 ohm antenna to an unbalanced 50 ohm 
feedline. The popular “Gamma” match is 
good for matching an unbalanced line to a 
dipole only when the antenna’s “neutral point” 
is thoroughly grounded for rf; otherwise, the 
shield of the feedline will radiate. Other types 
of match, such as delta, tee, stub, etc. will 
radiate from the shild, particularly on har¬ 
monics. 

On the lower bands, losses in feedlines do 
not matter so much, but harmonic radiation 
does. An antenna tuner is the answer. On the 
high frequencies, a ladder line and tuner can 
give you three db or more signal. It seems a 
cheap way of doubling your power. 

If you bought your antenna ready made and 
it calls for coax feedline, obey your instruc¬ 
tions. Maybe it was built to use that line and 
that impedance. If you feel adventuresome or 
like to build vour own, consider the ladder- 
type line and an antenna tuner. It will prac¬ 
tically eliminate harmonics, laugh at any SWR, 
and reduce losses. Just be sure the wires are 
of identical length, have no sharp bends, and 
are evenly and closely spaced. The nitrogen 
foamed parallel line is almost as good, but has 
more loss and will not handle the power. 

Coax line should be used with some sort of 
a balun. The K wave balun of Fig. 3 discrimi¬ 
nates somewhat again harmonics as well as 
balancing the feedline output. There is little 
to be gained by cutting a coax to a certain 
length for better feed. If it works, the SWR 
is too high anyway. Coax is a good type of 
feedline within its limits—short lengths, or low- 
frequencies, with some balancing system to 
keep the shield “cold”, and low SWR—and it 
matches nearly all transmitters. 

I hope the statements in this article will, 
perhaps, put a few more watts on the air and 
reduce a few SWR’s and add fuel to the 
FEEDLINE ARGUMENT. . . . W0OPA 
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Letter from Jail 


Wobblywire, Wise. 

Dear John: 

You FCC fellers have troubles, but let me 
tell you about mine. 

Recently I was mobiling leisurely alongside 
Lake Snagg at 65 as everyone does, when a 
crosswind blew my mobile logbook out the 
window and into the lake. I stopped immedi¬ 
ately, as did none of the 13 other cars behind 
me in my lane. I shouldn’t call it “my” lane, 
but after all the left lane is for passing and I 
really did intend to pass anyone I might over¬ 
take in my V.W. 

Remember those stink-bugs that put their 
heads down and their rear ends up when you 
touch them with a stick? Well, that is what 
those cars behind me did. Their front ends 
tried to kiss the pavement and their rear ends 
went up. It doesn’t take an Einstein to figure 
out what happened as all 14 of these bugs 
were moving at 65 except the first one, which 
was stopped. 

There was now no moving traffic, so I 



pulled into the vacant right lane, stopped, and 
ran to the lake just in time to see an “eager” 
beaver grab my log and start to swim away 
with it. Horrors!! To retain my log for one year 
I must somehow scare him into releasing it. 
I threw at him the only thing available, my 
portable receiver, tuned to the local Jaybird 
Net. Those with strong stomachs and weak 
minds can stand this net, but Mr. Beaver had 
neither. He released the log when the blaring 
receiver went whizzing by. 

What followed was a bit exciting. After the 
receiver hit the water there was a dandy ex¬ 
plosion, caused, Im’ told, by the mercury cells. 
At any rate, my log soon came ashore amid 
the waves. Drippy logbook in hand, I returned 
to my car, checked back into the net, and was 
starting to tell the gang what had happened 
when some irate clod in the adjacent lane 
yelled a comment of such amplitude and color 
it was transmitted at least Q5. Then the patrol¬ 
man arrested me. 

John, I am now in the local Bastile, Let me 
tell you their ridiculous charges: 
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(1) “Driving in the wrong lane.” I thought 
it was the left lane. Can you imagine signs 
reading “Wrong Lane for Passing Only,” or 
“Keep Right, Pass Wrong?” 

(2) “Leaving the scene of an accident.” 
What accident? 

(3) “Reckless driving.” This should be 
“Wreckless driving,” as I was the only one of 
the .14 who did not have a real wreck. 

(4) "Failure to park off roadway.” Did they 
expect me to park in the lake? 

(5) “Blasting for fish.” Nowhere in the law 
does it prohibit blasting for logbooks. 

(6) “Killing beaver.” Mr. B. started this 
fracas, should suffer the consequences, and 
did. 

Johnny, my old pal, I have another problem. 
What that idiot yelled was transmitted by my 
rig, and it obviously was not under my con¬ 
trol. As I see it, I have several alternatives: 

(.1) When my logbook dries out, enter in it 
the remark in code, so if you birds ever try to 
nail me for this I’ll be ready. 

(2) Send a description of the incident, in¬ 
cluding the remark, to you at the FCC. 1 
could run afoul of the Postal regulations, and 
a number of FCC girls would handle this let¬ 
ter before it reached you. 

(3) Forget the whole thing, and trust you 
will do the same. 

I remain. 

Ken W6GTG/9/jail 
P.S. You have a paragraph 97.105, “Retention 
of Logs,” and a 97.107, “Operation in Emer¬ 
gencies.” As there is no 97.106, possibly you 
could add one, “Retention of Logs in Emer¬ 
gencies,” to cover logs lost to beavers, used for 
lighting fires, for smoking Bull Durham, as 
coloring books, flushed down drains, etc. 
Please! 
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BIG-K 



high power 
antenna at a 
low power price 






Now ... BIG-K ... an improved 
Top-sider mobile antenna with 
one kilowatt p.e.p. coils.* 
Compare these new low prices 
for a KW rated mobile antenna! 


Manufacturing costs have been 
lowered by quantity production, 
new techniques. Savings are 
passed along to the customer. 
BIG-K retains hinged column 
with fast release, positive lock¬ 
up —allows coil and top whip 
assembly to fold over. New ... 
lower in price . . . better. 


*(KW coifs only -except for TW-160 


WMW-B 

Fold-over mast 
and adjustable 
whip for KW 
coils. 93". 
{Bumper mount 

WMW-D 

Fold-over mast 
and adjustable 
whip for KW 

coils. 77". 
(Deck mount.) 

TW-160 

300 watt, 

160 meter coil 

5.80 



KW-80, 1 KW 

75 meter coil 

13.50 

KW-40, 1 KW 

40 meter coil 

8.95 

KW-20, 1 KW 

20 meter coil 

6.95 

KW-15, 1 KW 

15 meter coif 

6.25 

KW-10, 1 KW 

10 meter coil 

4.45 


RAYTHEON COMPANY 
213 East Grand Avenue, 

South San Francisco, California 94080 
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Over 60% of listings 
changed in only a year! 


Gftst Circle Bearings 
Great Circle Charts 
Prefixes by Countries 


“0" ami *7” Signals 
' Werld Time Chart 
- Int’l. Postal Rates 


United States Listings...$5.00 
DX'Listings .............. 325 

See your favorite dealer or order direct (add 25$ for mailing) 


Ham Ordered to Dismantle Tower 

Wm. E. Hough, Jr., of E. Henifield Town¬ 
ship, Penna (call unknown) was recently or¬ 
dered by the Penna. State Supreme Court to 
dismantle his 54-ft tower and antenna. Mr. 
Hough had appealed a ruling by a local judge 
“that the antenna structure violated the deed 
restrictions to the Hough home.” Mr. Hough 
stated that lie moved into this development 
area in 1959 after being assured by a real 
estate agent that no restrictions were made 
regarding such a tower. 

The suit was brought by the owners and 
developers of the real estate development 
upon “repeated complaints by neighbors”. 

The Court’s opinion, written by the State’s 
Chief Justice, said in part “it is clear that such 
a tower with or without the antenna on top 
does not fall within the permissive structures 
that could be built on this lot—” 

According to the Daily Intelligence Journal 
—Lancaster. Pa. of Jan. 6, 1966, “this was the. 


RADIO amateurs reference library 
of MAPS -ORDER YOUR SET T00AY! 






WORLD PREFIX MAP—Full color, 42" X t 

79 ", shows prefixes on each country ..• 

rtL»ss“T“r"s“ , 3 : 

mgton, D?C?, r Miarnf, ^Seattle, San Fran¬ 
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UNITED STATES MAP-All 50 States with 
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FCC frequency allocation char . 
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SV;“ »>»““ »■» 

Complete reference library of ^ps-^ 
of A as listed above postpam -z. 
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WRITE FOR 
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first case involving deed restrictions affecting 
ham operators to reach the highest court in 
any state and will probably serve as a 
precedent, reports indicate.” 

loAr just learned of this suit and the State 
Supreme Court's decision as we were closing 
copy for March 73. Further news—as soon as 
available, direct from Mr. Hough. 

IoAR and 73 is indebted to Mr. Ronald L. 
Herr, Annville, Pa. for alerting us to this 
momentous court decision. 

Cut out your deed and read the fine print ! 

. . . YV7ZC: 


Historical Note 

Roy Thrower WA6PZR 
Old timers will remember Phil Spitalney 
and his All Girl Orchestra, with Evelyn and 
her Magic Violin. This musical group was 
quite popular in the late 1930’s and early 
1940’s and made a number of the then popu¬ 
lar one n ; ght stand tours across the country. 
Accordingly, the girls traveled in a group of 
chartered buses. 

Old timers may also remember that a num¬ 
ber of the gals in the group were radio ama¬ 
teurs. Of course travelling as they did all 
over the country, it was only natural that the 
girls installed a mobile station in the rear of 
one of the buses. 
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AN OPEN LETTER TO ALL AMEHICAN HAMS 

Dear OM: 

Our Nation is in conilici with Viet Nam. While a declaration of war has not been made by 
congress, our commitment and dedication is nonetheless just as real. Historically, our Govern¬ 
ment has seen fit to ban amateur radio during wartime. So as to defer this prospect, ought we 
not as active hams demonstrate to Washington that we can voluntarily join one of the quasi¬ 
military amateur organizations? 

MARS has become an institution in America. It started in 1948 and now includes all branches 
of the military. Literally thousands of hams are now supporting the Air Force, Army, and Navy 
MARS organizations. 

If you as active hams appreciate your licenses and feel as I do that we ought to use a small 
portion of this precious right in the morale-building work of MARS, won't you consider giving a 
minimum of 3 hours of your time per month to this worthy project? Those of you not wishing to 
join MARS should join in Civil Defense work or Races and put in more than lip service to such a 
purpose. It seems to me as an individual that if we as an amateur body increase our total member¬ 
ship in these service-connected programs that we will be doing the correct thing and show our 
Government that we appreciate the privileges and pleasures derived from ham radio. 

The MARS programs offer considerable benefits to use individually. After having participated 
in the program for 6 months you are entitled to take any one of 10 or more electronic correspond¬ 
ence courses from the ECI Institute at Gunter AFB—this at no charge to you. You as MARS mem¬ 
bers will receive rich satisfaction in learning and using military communications procedures. 
Because of your involvement in our programs, you automatically will become better Civil Defense 
operators and even better traffic handlers on the amateur bands. You will use military frequencies 
set aside in part for MARS purposes. You will qualify, if you are active, in the distribution of 
Government-issued surplus, but most of all you will help make it possible for our servicemen in 
Viet Nam and throughout the world to communicate speedily with their loved ones at home, and 
there is no finer morale-building element than MARS. If you care to accept this general hint, write 
to me, and I will send you a MARS leaflet with more information, including the address where 
you can apply for membership. 



W1IBY/AF1IBY 

P.S. For those questioning my motive in advertising MARS, it is quite simple. Ham dealers can't 
sell very much gear to hams who aren't allowed on the air; and, of course, I am such a dealer— 
but there again, I do believe in MARS or I wouldn't have participated in their activities as long 
as I have. 

HERBERT W. GORDON CO., 

Woodchuck Hill Harvard, Mass. (617) 456-3548 


It was really an advanced “state of the art” 
installation, even by today’s standards. It con¬ 
tained a number of receiver/transmitter posi¬ 
tions operating on several different frequen¬ 
cies. 

While there was plenty of room in the rear 
of the bus for the transmitters, receivers and 
power supplies, the girls were still confronted 
by that nemesis of all mobile installations, the 
antenna. 

Considerable intensive research and effort 

was invested by these female Marconi’s to de¬ 
velop an antenna or antennas that would 
serve in the mobile service and that would 


resonate on a multitude of frequencies without 
having to stop the bus and change taps on 
the loading coil, etc. 

Eventually this research paid off. An an¬ 
tenna was developed and proven that had all 
the desirable characteristics of a mobile an¬ 
tenna. It was compact. It was esthetically ac¬ 
ceptable to the most critical individual. And, 
it had gain! A minimum of three db at its 
low range of 2 me and a maximum of twelve 
db at its high range in the old 5 meter band! 

Note that this was continuous coverage— 
2 thru 60 me!!! This then was the first, true 
Broad Band Antenna. . . . WA6PZR 
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Improving the 

HX-20, HR-20 and HP-20 


Sometime ago, I purchased the HR-20 re¬ 
ceiver, HP-20 power supply and HX-20 trans¬ 
mitter. On-the-air reports were very satisfying 
concerning the quality of the transmitted 
signal. The receiver’s performance compared 
very favorably with my old station receiver, 
which was a $250 commercially wired unit. 

However, the units have acquired many 
changes or modifications over the months. 
Most were to improve on factory specifications 
or to satisfy my own operation needs. While 
many amateurs may not want to include the 
more extensive and difficult modifications, 
some might find the easier changes may im¬ 
prove their operating pleasure. 

The HX-20 VFO was surprisingly stable for 
a unit built from a kit. However, as the 
manual stated, the warm-up drift was at least 
500 cps or more. Unfortunately, until the unit 
had been on twenty minutes, the vfo moved 
across the dial causing many complaints from 
other stations. For many amateurs this small 
drift doesn’t seem unreasonable but since I 
must take my operating as I find time, the 
drift was intolerable. 

Upon the completion of a few cut-and-try 
ventures, the last ditch cure was decided 
upon: differential temperature compensation. 

Many different circuits were built and tried 
on paper until the final form was developed. 
The circuit and values are shown in Fig. 1, 
All of the values were calculated to provide a 
wide enough adjustment of the drift co-effi¬ 
cient to allow for tube and component aging. 



Fig. 1. Addition of o differential capacitor to the 
VFO to reduce drift. 


The differential capacitor is a Johnson 
#160-308 which is variable from 2.3 to 14.1 
pf. It was installed behind the VFO capacitor. 

After installation, set the differential capa¬ 
citor at mid-range and re-set dial calibration 
using only C62. Allow the new circuit to age 
for at least twenty hours or normal operation. 
This will insure "baking-in” of the new circuit. 

Exact stability will require a very stable 
source and scope. I used a 100 kc evacuated 
crystal standard after a three hour warm-up. 
The scope’s internal horizontal sweep gener¬ 
ator was calibrated using the 60 cps test 
source connected to the vertical input. One 
sine wave displayed represented a 60 cps 
sweep rate; two sine waves indicated a 30 
cps sw’eep rate; three sine waves for a 20 cps 
sweep rate; etc. likewise a 30 cps input will 
produce one sine wave at 30 cps sweep or 
two sine waves at 15 cps sweep. 

A little experimentation will reveal how 
easy it is to determine which way the drift is 
and its approximate rate with respect to time 
if the simple test set-up in Fig. 2 is used. I 
found many times that I could see the drift 
before I could even hear it! 

Of course all adjustments must be made 
with the HX-20 in its case. Luckily there is 
a mounting hole almost directly over the dif¬ 
ferential capacitor shaft. Since the differential 
capacitor is not perfect, its adjustment will in¬ 
troduce some dial error that can easily be 
corrected by C62. 

(In the following paragraphs any reference 
to vfo drift is made at its operating range of 
5.0 to 5.5 me, not the output ranges of the 
HX-20 (4.0 me output = 5.0 me VFO fre¬ 
quency).) 

The position of the N750 capacitors is very 
important. The rate at which they receive 
heat from the 6AU6 socket and components is 
the secret to a low warm-up drift. A move¬ 
ment of will have an effect on their drift 
rates with respect to time. For example, if the 
vfo drifts down for the first hour and then 
drifts higher, move C2 (12 pf-N750) closer 
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SCOPE 


to the tube socket. 

Before starting any real stability tests, I 
would like to insert a word of experience: the 
complete job will require several days and 
should not be done on the kitchen table un¬ 
less an ample supply of TV dinners are on 
hand. 

Always allow five minutes after any adjust¬ 
ments of the variable capacitors before start¬ 
ing any drift measurements. Their resistance 
to movement causes them to drift about 50-60 
cps back towards their previous settings. A five 
minute wait will allow them to set-in. All 
drift measurements should be made from a 
cold start on upper side band. (The 14 me 
LSB crystal drifts aproximately 60 cps from a 
cold start.) 

If the vfo drifts down and becomes stable, 
rotate the differential capacitor rotor further 
into mesh with the stator plates connected to 
C4 (10 pf-N750). If the vfo drifts up, rotate 
the rotor of the differential capacitor farther 
into mesh with the stator plates connected to 
C3 (10 pf-NPO). 

If drift cannot be controlled at either ex¬ 
treme of the differential capacitor, increase or 
decrease the size of C2 (12 pf-N750) as dic¬ 
tated by which extreme the differential capa¬ 
citor is set at. (The characteristic must still be 
(N750/C.) 

This circuit is easily capable of a 100 cps 
stability from a five minute warm-up. After 
one hour the heterodyne crystals in the HX-20 
were the primary cause of the remaining drift. 

Mechanical instability of the vfo can be 
improved by a couple of drops of hot candle 
wax into the center of L15 after final dial 
calibration. Encapsulating all of the compo¬ 
nents around the 6AU6 socket with “Q-dope” 
removed all traces of mechanical instability in 
my unit. 

Operation of the HX-20 and the HR-20 on 
the 20, 15, and 10 meter bands disclosed a 
few cycles of drift in the HR-20 between 
transmissions. Examination of the problem re¬ 
vealed the frequency change was due to the 
removal of B+ from the HR-20 during each 
transmission. This slight drift was eliminated 
by shorting pins 1 and 2 of the VOX relay 
at the rear panel by connecting pin #3 of J3 
in the HX-20. This change left the HR-20 
receiver operating all the time, which neces¬ 
sitated a few changes in the receiver to be 
discussed later. The continuous operation of 
the HR-20 causes a slight overload on the 
HP-20 power supply during transmissions, but 
after one year of operation no component 
failures have occurred. The plate voltage on 
the 6146 is still over 600 volts at full load 



Fig. 2. Adjusting the differential capacitor. 

and no noticeable variations in output accom¬ 
panied this change. 

Since most of my operation is on the lower 
frequency bands, the receiver injection volt¬ 
age divider at the grid of the 6146 was 
changed to provide a higher level signal for 
zeroing. R69 (1000 ohm) was changed to 1 
megohm. For this change a pigtail splice is 
recommended. The very limited space avail¬ 
able in the 6146 compartment would increase 
the chances for component damage if a com¬ 
plete change-out were attempted. 

Unfortunately, after this change, a small 
amount of rectifier hash from the linear was 
introduced on 20, 15 and 10 meters. How¬ 
ever, when I operate these bands, I unplug 
the receiver from the HX-20 and use the 
linear's antenna relay. The signal leak through 
is still adequate for zeroing. 

I was unable to obtain full scale deflection 
of the output meter on ten meters until I re¬ 
placed R-79 (2000 ohm) with a 20 ph rf choke. 
Not only was the meter sensitivity improved 
but smaller amounts of carrier could be used 
for tune-up, thereby decreasing the chances 
for tube damage due to out resonance opera¬ 
tion during tune-up. The extra meter sensi¬ 
tivity also showed me that I had poorly 
aligned one of the traps in the 6AW8 mixer 
stage. 

For the proper setting of the carrier crystal 
on the slope of the crystal filter, I used another 
receiver and “moved” the crystal around until 
the sideband quality and unwanted sideband 
suppression suited me. After doing this the 
carrier rejection was very poor and the carrier 
null potentiometer was rotated to one end of 
its range. Several ideas were tried in an effort 
to find a way to suppress the carrier without 
disturbing the carrier crystal frequency. The 
end result was changing R17 (200 ohm) to 
380 ohm. This seemed to be the best and 
simplest solution. Several tests, on the air and 
into a dummy load revealed the carrier re¬ 
jection to be as good as or better than the 
sideband suppression. On the air reports were 
obtained while driving a 500 watt linear. 

While setting up the combination to drive 
my linear in a permanent location, severe 
problems were encountered in the voice con¬ 
trol circuits. The HX-20 would cycle wildly 
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Fig. 3. Additions to the HP-20 power supply. 

or hang-up after each transmission as long as 
the linear was used. 

My antenna relay control voltage is derived 
internally from the linear and tests revealed 
rf on the control line as the cause. By-passing 
each side of P2, the external relay control 
ping, with .01 (if disc ceramic capacitors ended 
all difficulties. 

After adding the shorting jumper in the 
IIX-20 to leave the B-f applied to the IIR-20 
during transmissions a few changes had to 
be made to allow for audio output transformer 
protection and avc overloading. 

The first transmission after installing the 
jumper in the HX-20 was accompanied by 
a rattle from the audio output transformer 
of the HB-20. A little searching revealed that 
although the eight ohm output was grounded 
during transmission, a voltage was being de¬ 
veloped between the grounded 8 ohm tap and 
the 500 ohm output. Rather than extensively 
re-wire the HX-20 control relay, a 1000 ohm 
X watt resistor was added from the 500 ohm 
tap to ground at the headphone jack in the 
HR-20 (J3—the white lead is the 500 ohm 
connection). This load did not upset the audio 
level or anti-vox gain and, in my case, im¬ 
proved the HX-20’s ability to withstand static 
crashes without tripping. 

With the receiver operating during trans¬ 
missions, the avc on “slow” was almost useless 
because of the long discharge time before 
enough gain was restored for normal copy. 
To make the slow avc usable on SSB again, 
the slow avc capacitor, C57 (0.5 pf) was 
changed to a 0.25 (if/200 v Mallory PFC 
Mylar type. I used the Mylar type because 
of its smaller size. 

The very high gain of the 6EBS triode- 
pentode combination was really a blessing in 
disguise. Without a load or at full gain the 
stage was so hot that it oscillated or "rang” 
from regeneration. Unfortunately, this extra 
gain also caused transients to be introduced to 
an extent that operator fatigue was noticeable. 

To put this extra gain to work for me, 15 db 
of negative feedback was added. 

I connected a 560K resistor and .01 nf 
capacitor in series from pin 1 to pin 9 of the 
6EB8. This addition relieved the transient 
responses and regeneration tendencies. 

In my opinion, any station worth its call 
letters should have an independent signal 
standard for dial calibration and alignment 


purposes. Because no provisions had been in¬ 
cluded for a 100 ke standard inside the HR-20, 
I modified the Heath HRA-10-1 100 ke Crystal 
Calibrator for use with the HR-20 receiver. 

The HRA-10-1 was assembled according to 
the manual, except that the bottom plate with 
the octal plug was discarded and a solid 
blank was made to replace it. All of the 
power and output voltages were carried using 
three conductor cables, one conductor shielded. 
The shielded conductor was used to carry the 
output to the antenna terminal, J2. Heater 
and B-f were carried on the other two con¬ 
ductors. 

The unit was mounted to the rear of the 
3 kc bandpass filter. The 6-32 hardware was 
removed from the internal chassis shield and 
replaced with a metal screw into the side of 
the HRA-10-1 case after drilling a pilot hole 
in the HRA-10-1. A quarter inch hole was 
drilled through both chassis to pass the power 
cable. A Jk" hole was drilled in the chassis 
base center section to pass the shielded output 
lead to the antenna input, J2. The heater 
lead was connected to the heater off-on switch 
at the back of the volume control (this lug 
has a brown lead from the cable clamp on it). 
The B-f was carried to the inside of the prod¬ 
uct detector shield. 

The SPDT sideband crystal selector switch 
was replaced with a DP-4 position, 30° detent 
rotary switch. The B-f lead to the control 
switch was run in from lug 1 of terminal 
strip F. Since this unit was wired for 12 
volt operation, the 6BA6 was replaced with 
a 12BA6. 

This arrangement provided me with upper- 
lower sideband plus calibrator by simply ro¬ 
tating the sideband selector switch one posi¬ 
tion past the old stops. 

The 3 me crystal band-pass filter if fre¬ 
quency allows centering the calibrator signal 
in the passband by listening to the heterodyne 
between the 3 me leak through and the de¬ 
sired 100 kc harmonic of the calibrator if 
the AM detector is used. 

To further reduce hum on the suppressed 
carrier and the receiver audio, the three hun¬ 
dred volt supply filter was modified to include 
a 1.5 hy @ 200 ma choke and two 40 nf @ 
450 v de electrolytic capacitors (Fig. 3). The 
choke was added by moving the bleeder re¬ 
sistor to one side while the two electrolvtics 
were placed over the other two 40 nf © 450 
v dc capacitors already in place on the under 
side of the chassis. While the change was 
undetectable to many observers, the local op¬ 
erators were able to notice the difference. 

. . . K0LFA 
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If you have ever done any emergency com¬ 
munications work in a local two meter net, you 
have probably wished for a small, compact 
battery operated receiver with which you could 
monitor net activities while you covered your 
duty area. 

And perhaps you have also wished for a 
means of tying your own emergency contri¬ 
butions in with the local police department or 
other local authorities such as fire and public 
safety operators. 

The receiver-conversion suggested here will 
solve this problem for you, and give many 
additional surprises. 

Like many ardent VHF enthusiasts, I was 
curious aobut the high-end receiving capa¬ 
bilities of the many Japanese FM portable 
radios. A dozen or more U. S. importers have 
flooded the U. S. market with 9 to 11 transis¬ 
tor FM and AM/FM battery operated-hand 
carried portables. These units vary in design 
detail, but all follow a basic format. They 
cover the 88-108 megacycle FM range; have a 
transistor RF stage, two or three stages of if 
and some method of FM detection that varies 
from slope detection with a standard AM de¬ 
tector circuit to a quadreture coil arrangement 
for pure FM detection. 

You will find these little import sets at the 
nearby Lafayette store, the comer drug store 
and the local camera shop not to mention the 
chain discount stores. Prices vary from $20.00 
to $40.00. 

These receivers fall into two broad cate¬ 


Robert Cooper, Jr. K6EDX/W5KHT 
1437 Glen Aulen Drive 
Modesto, California 


The Walky-Nosy 


gories. Those which can be easily converted to 
high band (115-165 me) reception, and those 
which cannot—easily. Those which cannot be 
easily converted are easy to spot; they fea¬ 
ture a sealed front end-mixer-oscillator ar¬ 
rangement all neatly packaged up in a small 
plastic container. The top of the container is 
always studded with four to six small screws, 
which in reality are adjustable capacitors in the 
various RF, mixer and oscillator circuits. Stay 
away from this type of receiver for conversion 
possibilities, unless you are prepared to tackle 
the dismantling of the small plastic sealed box 
(not recommended!) 

The convertible type are equally easy to 
recognize. The RF amplifier circuit (with 
coil), mixer and oscillator circuits (with coils) 
are all out in the open. 

The only work you will need to de to con¬ 
vert such a unit to tune any 20 me segment 
between 115 and 165 is to raise the operating 
frequency of the RF amplifier circuit, the 
mixer circuit and the oscillator circuit. 

Conversion 

Our “case conversion” will be around a 
commonly available import, the Claricon model 
46-045 AM/FM portable receiver. 

The procedures outlined for this receiver 
have been successfully adapted to a number of 
other import units, such as the Lloyds TF-911 
series set. 

We have converted nearly a dozen Claricon 
sets to everything from aircraft (115-135 me) 
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to fire and police (155-165) and can recom¬ 
mend this model completely for ease of con¬ 
version and stability of operation after conver¬ 
sion. 

The Claricon model 46-045 operates from 
four type “AA” penlight cells, 6 volts dc total. 
Current drain is sufficiently low that one set of 
batteries has run as long as 8 hours a day 
for two months on the local police frequency 
without signs of voltage degradation. 

This unit has a 10.7 me if (three stages no 
less), adjustable discriminator circuit, built-in 
27 inch whip, carrying handle and earphone 
with jack. 

First open the back of the case and identify 

the conversion components: the antenna coil, 
RF amplifier coil and oscillator coil. 

The RF amplifier transistor has a multiple 
turn antenna coil at the base of the 27 inch 
antenna. This coil is a 3/2 turn airwound coil 
’ntfi inch in diameter. 

Table one shows that to convert this circuit 
to 150 rnc operation is will be necessary to 
reduce this coil to 1M turns overall. You can 
reach l'A turns overall by shorting the three 
full turns together, to form a single turn. 

(NOTE: the 150 megacycle region will prob¬ 
ably be the most common conversion because 
this region contains the frequently utilized 
police, fire, public safety and business radio 
services.) 

Next stop is the FM rf coil. This, in the 
Claricon receiver, is the 5 turn center tapped 
Mth inch airwound form. One turn must be re¬ 
moved from each side of this center tapped 
coil. If you choose to merely short two turns 
together to lower the inductance of the coil, 
use a very fine file or emery board to clean 
the protective coating from the turns before 
soldering. 

Last stop is the FM oscillator circuit. This 
is a four turn coil on a 5/16's form, mounted 
upright on the circuit board just to the right 
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Here's the inside of a typical AM-FM portable re¬ 
ceiver. The gang variable capacitor can be seen at 
the upper left with the rf coils below it. 
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Coil Information 

Antenna Coil RF Coil* Oscillator Peak Receiver 




Coll 

Frequency 

l 'A t. 

3 t. 

3 t. 

160 me 

1*4 t. 

J j * * * 

3 t. ** 

150 me 

m t. 

m t. 

3*4 t. 

140 me 

3 t. 

354 t. 

iVi l. 

130 me 

4 t. 

4 t. 

3« t. 

115 me 


* — Ccntcr-la|ij»:iJ coil (coil information is for total turns, 
with lap in center 

»* _ Re-tune oscillator slug from peak 160 me reception 

• **—Re-peak trimmer mixer section padder from 160 me 
setting 


of the gang variable (looking at the receiver 
from the back and bottom, as shown in the 
photo). 

A 60 pf condenser ties the top of this oscil¬ 
lator coil to the variable capacitor, tuning the 
oscillator over the appropriate frequency range. 
Exactly one turn from this coil (taken from the 
top end) will move the oscillator tuning range 
upwards to approximately 140-150 me. 

A small trimmer across the oscillator section 
of the variable capacitor will pull the center 
oscillator range over approximately an eight 
me range (plus or minus 4 me). Using a non- 
metallie tool, turning the trimmer clockwise 
lowers the oscillator frequency while rotation 
counter-clockwise raises the oscillator fre¬ 
quency. 

Tune up procedure for the converted re¬ 
ceiver will probably take longer than the con¬ 
version mechanics. 

If you live in a population center, there will 
be many high band signals on the air for tune- 
up purposes. With the back off the receiver, 
but the telescopic antenna extended and the 
antenna lead-in wire inserted in its jack, tune 
up may begin. 

The oscillator should be turned clockwise as 
far to the right as its will go, without applying 
any pressure to the slug in the tightening proc¬ 
ess. 

Now look for a small padder variable across 
the mixer section of the variable gang capaci¬ 
tor located at the top left of the variable. 

Using a non-metallie tool, tighten this vari¬ 
able clockwise to the right also, until it comes 
to a stop. 

Turn the receiver on and with the dial set 
in the mid-region (i.e. approximately 100 me 
on the FM dial) advance the oscillator slug 
counter clockwise by % turn. 

Now return to the mixer trimmer and ad¬ 
vance it counter clockwise very slowly listening 
to the rush of background noise coming from 
the speaker. You should be able to detect a 
slight but noticeable increase in background 
noise very shortly after you start counter 
clockwise rotation. If you do not notice a rise 


in noise, set the padder approximately 20% of 
one turn counter clockwise from stop and 
leave it for now. 

Return to the oscillator slug. Using the non- 
metallic tool once again, rotate further counter 
clockwise very slowly. At some point between 
I*th turn from stop and % turn from stop you 
will begin to hear a multitude of off-the-air 
signals. Note the range through which you can 
swing the slug and hear the signals, and then 
set this control to the mid-point of this range. 

Now return to the mixer trimmer and touch 
up the tuning of this padder by picking a weak 
signal in the middle of the dial, and tuning for 
maximum signal. 

At this point you have a fully converted 
hand carried police, fire, aircraft (or whatever) 
receiver suitable for metropolitan area use any¬ 
where in the United States. 

You may wish to touch up the tuning of the 
adjustable discriminator, and to do so you 
merely insert a non-metallic tool into the pink 
colored slug tuned if ttjpe can on the right 
hand edge of the receiver, and tune for best 
audio. 

Results 

With the converted receiver sitting in the 
seat beside us in the car and the earphone in 
our ear it is painless to copy the local 250 watt 
155 me police dispatcher 6 to 10 miles away. 
And this is with my portable receiver and 
antenna completely encased by the metal body 
of the car! 

Background noise is very low under no sig¬ 
nal conditions, so this unit also makes an excel¬ 
lent (although unsquelched) base receiver for 
home or office reception of local high band 
calls. 

Because the unit is designed around a true 
quadreture coil FM discriminator, you would 
not expect it to respond to AM signals, such 
as you find in the aircraft services between 
108 and 135 megacycles and the 2 meter 
band. Not true. Aircraft reception is especially 
good, as witnessed by my consistent (although 
slightly noisy reception of Sacramento, Cali¬ 
fornia approach control over 90 miles to the 
north, using just the simple 27 inch whip an¬ 
tenna on my workbench. 

Someday, perhaps soon, an enterprising Jap¬ 
anese manufacturer will design and import to 
the United States a high band receiver for the 
business and casual listener. Until he does, 
however, you like me will receive many hours 
of enjoyable (and downright fascinating) high 
band listening wherever you go with a con¬ 
verted FM portable receiver, as outlined here. 

. . . K6EDX 


80 


73 MAGAZINE 




Ken Cole W7IDF 
P.O- Box 3 
Voshon, Wash. 
Drawing by K3SUK 


Our Friend, The R.l. 

Upward and onward with the FCC 


“The Eyes of Texas Are Upon You” may re¬ 
mind Congressmen of L.B.J.—to me it means 
G.B. and a memorable conversation with a 
ham. 

His name was Guzz Brewer W5DAA, and 
seven days later a QSL arrived confirming our 
ten meter contact. On the eighth day I re¬ 
ceived an official notice from the Kingsville, 
Texas monitoring station also reporting recep¬ 
tion of W7IDF. On 21012 kcs. At that time 
the fifteen meter band had not yet been as¬ 
signed to the amateur service, and this second 
communication from Guzz was signed: “Henry 
L. Brewer, Inspector.” 

That was a bad day, but the coincidence 
emphasized the warning, and I like to think 
that it is partly due to having met Guzz and 
Henry Brewer almost simultaneously that I’ve 
managed over the years to keep my spurious 
emissions to an acceptable minimum. 

In my QSL file WSDAA’s card is stapled 
to the official notice, and when I came across 
it the other day it occurred to me that our 
hobby would be in a far worse mess than it 
is if our governing authority were not dealing 
conscientiously with an onerous and thankless 
task. One thought led to another until I was 
left with the conclusion that, as an average 


ham, I knew too little about the Federal Com¬ 
munications Commission. This is a deplorable 
situation, and rather difficult to understand, 
for in other areas of regulated activity the sub¬ 
ject citizens generally know quite a bit about 
the authority under whose jurisdiction they op¬ 
erate. The policies and plans of commissions 
and agencies such as the ICC, SEC, AEC and 
FAA are subject to constant appraisal, analy¬ 
sis and criticism by the interested public. 
Even the reputed views and personal inclina¬ 
tions of the influential officers are examined by 
hard-nosed reporters and rather less objective 
lobbyists. But with respect to the salient work¬ 
ings of the FCC only the interests of com¬ 
mercial communication and broadcast are 
served by probing trade journals and news¬ 
letters. Newton Minow apart—and I salute 
his audacity—the lively art of public relations 
has been neglected by the FCC. The amateur 
community in turn largely ignores the Com¬ 
mission, except when taking sides on specific 
issues. The ARRL is familiar with Commis¬ 
sion headquarters, but like a good gray night 
watchman making unobtrusive rounds with an 
eye for trouble, voiceless except to cry alarms. 
Consequently a quarter of a million hams are 
pretty much in the dark about the arm of 
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government assigned to manage our affairs. 

I think this is regrettable for a number of 
reasons, and the least of these is the perennial 
pressure on the FCC to relieve us of some of 
our frequencies. Ultimately it is the efficiency 
of the Commission in doing its job that deter¬ 
mines the true value of the allocations we 
hold, as well as those set aside for the broad¬ 
cast, industrial, safety and other services. I 
would suppose the efficiency of the FCC de¬ 
pends on the funds appropriated to it, the 
staff and the size of the job. Well, if you in¬ 
vestigate these factors you will find what 
seems to me to be a curious state of affairs. 

Let’s go back a bit for a starting point. Not 
long before the second World War I struggled 
through the examination for my first ham 
ticket in the Seattle headquarters of the Four¬ 
teenth District. The Commission offices oc¬ 
cupied a corner of the top floor of the Federal 
Office Building, and the staff included four 
engineers and three clerical assistants. Today, 
well into what we may as well call the Elec¬ 
tronic Age, the transmitters in the United 
States total 1,475,434—twenty two times as 
many as there were in 19-40. A proliferation ol 
inventions has resulted in new modes, new 
problems and stricter operating tolerances; in 
general a difficult job has been made almost 
impossible and the future promises more of the 
same. In the Commission’s Fourteenth District 
the federal government has met this challenge 
head-on by not cutting down on the size of 
the staff employed here a quarter of a century 
ago, and the very modest office space has not 
been reduced. Indeed, during visits to renew 
amateur and commercial licenses I have 
noticed very few changes. Knowledgeable, 
friendly and harassed Engineer-in-Charge L. 
C. Herndon has been superseded by knowl¬ 
edgeable. friendly and harassed Engineer-in- 
Charge Herbert Arlowe, and the view from 
the top floor gradually is being lost to the 
rising skyline of the city. 

My experience with the FCC has been lim¬ 
ited to the Seattle office, but the national pic¬ 
ture is more important so let’s take a look at 
it, remembering that in 1940 life in the world 
of wireless was simple; tried-and-tested modes 
were the rule and there were less than 68,000 
stations on the air in all services. The Com¬ 
mission did the job then with 625 employees, 
although they could have used more. Today, 
twenty five years later, there are 1,498. In 
1940 the Commission was given $1,838,175; 
in 1965, $16,985,000. Another way of saying 
it—and I can think of a third way—is that to 
cope with twenty two times as many stations 
and the headaches of a technological revolu- 
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tion the FCC is allowed less than ten times 
the 1940 appropriation, and it’s paid in smaller 
dollars. The “user fees” inaugurated recently 
by the FCC will aid but will not defray a sig¬ 
nificant percentage of the overhead. As for the 
hired help, today the Commission has 2.4 em¬ 
ployees for each one on the rolls a quarter 
of a century ago. 

Incidentally, the FAA also has proposed 
“user fees” to help pay the bill, and this re¬ 
minds me that this year the FAA will be em¬ 
ploying slightly more than 46,000 people— 
about thirty times as many as the FCC. The 
FAA appropriation of $751,250,000 is nearly 
forty five times the Commission budget. In¬ 
vidious comparisons are usually unfair or set 
up with some mischief in mind, but the pur¬ 
pose of this one is just to put a train of thought 
on the track—I’m more disgruntled than envi¬ 
ous. In 1963 there was one FAA employee per 
1.9 civil aircraft; the FCC has one employee 
for each 1,500 licensed stations. Of course I 
wouldn’t suggest the FCC headquarters be 
weighted with retired military brass, parallel¬ 
ing what may have been only a happy acci¬ 
dent and not an FAA stratagem. That would 
be as gauche as remarking that among Con¬ 
gressmen one finds more evidence of propri¬ 
etary interest in broadcasting then airlines. 
For whatever reason, in contrast to more ro¬ 


bust agencies, distinctive austerity seems to be 
the lot of the FCC when Congress weighs out 
the fiscal funds. 

In spite of being short-handed and strapped 
for ready cash the FCC functions. Commission 
personnel are organized in four operating bu¬ 
reaus, and one of these is Field Engineering. 
In its Information Bulletin No. 3-G dated Jan¬ 
uary, 1965, the Commission says that more 
than one fourth of its employees are in this 
bureau, so presumably four hundred would 
be a generous estimate. Defining its work as¬ 
signments, the bulletin continues: “It is en¬ 
gaged largely in engineering work. This in¬ 
cludes monitoring the radio spectrum to see 
that radio station operation meets technical re¬ 
quirements. inspecting radio stations of all 
types, conducting radio operator examinations 
and issuing permits to those found qualified, 
locating and closing unauthorized transmitters, 
furnishing radio bearings for aircraft or ships 
in distress, tracing and remedying causes of in¬ 
terference to radio communication, doing spe¬ 
cial engineering work for other Government 
agencies, and obtaining and analyzing techi- 
cal data for Commission use.” Quite a work¬ 
load for four hundred men spread out over the 
United States, remembering that whole sys¬ 
tems we accept as commonplace today were 
experimental or even unknown in 1940. The 
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microwave explosion, lofting of communica¬ 
tion satellites, new transmission techniques and 
accelerating Defense Department demands on 
the spectrum are only a few of the most re¬ 
cent headaches for the Commission. The Field 
Engineering Bureau must remember 1940 as 
the last of the good old years, for in the next 
twelve months the first commercial FM station 
was licensed and the first commercial TV 
broadcast started us on the long trek to New¬ 
ton Minow’s Wasteland. Today there are near¬ 
ly 1200 FM and 564 TV stations. Industrial 
and safety services have expanded tremen¬ 
dously; interference control work uses up valu¬ 
able man-hours, and the Citizens Radio Serv¬ 
ice daily challenges the Commission’s author¬ 
ity. Allocation, compatibility and monitoring 
problems will multiply as the state of the art 
advances. 

Let’s join hands and observe a minute of 
silence while we contemplate the chaos our 
panadaptors would display if Commission per¬ 
sonnel weren’t knocking their brains out house¬ 
keeping for us. Then let’s tip our collective hat 
to the R.I.—if Congress continues to neglect 
the FCC we may have to pass it around to 
keep him in business. 

. . . W7IDF 
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(W2NSD from page 4) 

Modes All cards submitted for a certificate 
must specify the mode used in transmitting 
and all must indicate the same mode. Sepa¬ 
rate certificates will be available for CW, 
Phone and RTTY. There will be no differen¬ 
tiation between various phone emissions such 
as AM, SSB, NBFM, etc. 

Time Limit All contacts must be after May 1, 
1966 and contacts within any one calendar 
year will count for that particular year. Cards 
will not count for more than five years. This 
means that contacts made in 1966 will count 
towards the certificate only through 1970. 
Bands All cards submitted for a certificate 
must indicate the band used for the contact 
and all must be for one single band. Different 
certificates will be available for each band. 

We have no plans for issuing certificates 
for multi-band countries or for phone,/CW 
countries. QST handles these hydrids reason¬ 
ably well and we certainly don’t want to 
duplicate their certificates. 

We’ve done a lot of figuring to see how little 
we would have to charge for these certificates. 
It would be nice to send them out free, but 
the money for them has to come from some¬ 
where and no angels have volunteered as yet 
to foot the costs. By the time you add up to 
the cost of buying the certificate blanks, set¬ 
ting the tvpe, making the photo negatives, 
stripping the negatives, making the printing 
plates, printing the certificates, filling them 
out, addressing them, mailing them, postage, 
mailing tube, hand lettering calls in on the 
certificates, keeping the many records, and a 
lot of miscellaneous items it comes out to 
about 90<* plus per certificate. No doubt we 
will be accused of crass commercialism for not 
giving these away, but we’ll have to live with 
the criticism and charge one dollar per cer¬ 
tificate ... or seven IRCs for DX ops. 

We’ll do our best not to make a CQ out of 
ourselves with the QSL cards. You’ll get them 
back in short order if you include a SASE 
(self-addressed stamped envelope) and an 
original plus a duplicate of our certificate rec¬ 
ord form. We’ll send you the record forms 
starting in June if you send SASEs for them. 

No doubt we will have a lot of questions 
to answer about this and probably have to 
come up with more detailed rules as excep¬ 
tions rear their ugly heads. The purpose of 
the certificates are to try to make your DXing 
more enjoyable. 

We’ll no doubt make quite a fuss over the 
first chap to submit 100 cards all dated after 
May 1st. In case of tie we will look for the 
postmark, Gus plans to list the top certificate 


holders for each band and mode in 73. 

By using the country lists of national ama¬ 
teur groups we have no problem of getting on 
the hook enjoyed by Bob White at QST. We 
do reserve the right to be as dictatorial as Bob, 
but I doubt if we will exercise this right. 
There will be one major difference between 
DXCC rules and ours: stations aboard ship 
within the territorial limits of a country will 
count for that country. This is not so much 
of a change as it is a recognition of a fact of 
life. Up until now there have been several 
“countries” accepted for DXCC that actually 
were operated from aboard a ship at anchor. 
We feel that if the fellow is there it should 
count and no manure about it. 

Somewhere else 

In recent years we’ve had the interesting 
spectacle of DXpeditions that weren’t exactly 
where they were supposed to be. The tempta¬ 
tion is a strong one, of course. Just put your¬ 
self in the position of a DXpeditioner . . . you 
are sitting on some remote spot signing a fine 
exotic DX call and everyone is calling you like 
mad. Then after a few days you find that 
you’ve worked out the bigger pileups and are 
now down to the low powered non-DXers who 
like to pick up a country, but don’t really care 
that much about it. 

Well, you’ve got to pack up all that damned 
equipment, get it loaded onto a boat, sail for 
a few days and then unload it all again onto 
some deserted island or some place where the 
natives can hardly read or write and put up 
your antennas, etc. Wouldn’t it be a lot easier 
to sit back with a book for a day or two and 
then fire up again with the new call? No one 
but you will ever know, so what’s the differ¬ 
ence if you are a hundred miles one way or 
the other? 

My question is this: does it make any dif¬ 
ference? Several thousand fellows have 
worked a “new country” and it has been ac¬ 
cepted by the League . . . everyone is happy 
. . . right? 

Of course this sort of thing can be run into 
the ground. With the QSL manager type of 
operations that we have today almost any 
bootlegger could, with the help of a friend 
... or even alone . . . give us quite a rash of 
new countries. 

Bootlegging may turn out to be a way to 
beat the high cost of QSL’s. Apparently the 
League is solidly behind the $25 per QSL 
concept, if we are to believe the interesting 
and illustrated talk given by one of the DXCC 
Committee at the Miami Hamboree. Or per- 
(continued on page 118) 
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David Middeltan W7ZC 
Springdale, Utah 


Those Good Old Ham Bands! 


Have you taken a serious look across any 
ham band lately? Or are you one of those 
“restricted frequency” operators who listens 
and works only on a few kilocycles? 

If you are concerned with the present 
state—and the future—of amateur radio, you’d 
better take some time off from those round 
tables, traffic relays or phone patches and see 
what is actually happening on your AMATEUR 
bands. 

What you will hear will shock and rock 
you! It will make you wonder, (if you have 
been on the air more than a couple of years)— 
where are those good old ham bands? 

A listen on 40 or 80 will open your ears and 
make you wish for the OLD Bands more than 
ever. 

The shocking truth is that 40 and 80 are 
NOT ham bands any longer—at least not the 
type ham bands we had which made ham radio 
a lot of fun and use! 

Long concerned with this problem, I re¬ 
cently was piqued by a note from W2NSD/1 
—“Nov. 18—tonight I tuned from 3800 to 
3900 kc and heard loud commercial RTTY or 
CW signals on fourteen spots. Each of those 
signals took up from 3 to 5 kc. Therefore—60 
to 75 kc of these 100 kilocycles were un¬ 
usable for amateur use!” 

So, on the evening of Nov. 30, I tuned clear 
across the 40 meter band, from 7.0 to 7.3 me 
and I counted FIFTY ONE non-amateur sig¬ 
nals, on ONE trip (15 minutes) across the 
band. These included propaganda stations, 
jammers, RTTY and CW (commercial type) 
plus a lot of unidentifiable crud. These signals 
occupied from one to 10 kc, so there was not 
much room for amateur operation. 

Or was there? This one trip across 40 meters 
(as mentioned above) revealed a terrific lot 
of amateur QRM with stations piled up in 
heaps, both on CW and ’phone, and with 
empty space where one could drive a Mack 
truck through—except for the non-amateur sta¬ 
tions lying therein. Many of those non-amateur 
signals could have easily been overridden by 
even a moderately strong ham signal, but no 
Amateur was using these frequencies! 


Why? 

It has been noted by those concerned with 
such goings-on, that ANY band tends to be¬ 
come cluttered and QRM’ed with round¬ 
tables, traffic and RCC nets, or DX pile ups— 
in discrete spots on the band, and with most 
of the band wide open, except for non-amateur 
use or at times with NO one using these fre¬ 
quencies. 

Calls in those “holes” are usually rather 
non-productive to a CQ. This is a complete 
mystery to many experienced operators. Hav¬ 
ing grown up on the bands when EVERYONE 
tuned all over the band—(or else he didn’t 
work anyone) I am amazed to find this crowd¬ 
ing technique operating to severe detriment ot 
amateur radio. 

True, some of the non-amateur signals, (and 
most notable our very own VOICE OF 
AMERICA stations) are impossible to work 
through. Surely there are other frequencies 
being used for non-amateur operation that 
could and should and MUST be occupied by 
US—the amateurs. It is our band, too! 

Is it timidity that keeps amateurs off these 
frequencies. Perhaps it is, in part. This con¬ 
stantly growing tendency of Americans to be 
non-controversial about anything has innocu- 
lated some of them even to refraining from 
fully using their own bands. 

Is it ignorance? Ignorance of why this non¬ 
amateur is there, on our ham band? Perhaps 
so, however anyone worthy of holding a li¬ 
cense can easily determine in a few short 
seconds if the signals are legitimate amateur 
operation or not. 

Is it the present and increasing trend of an 
inability to copy through QRM? If this applies 
to you—then you better turn in your ticket! 
You do not deserve or are you entitled to a 
“clear frequency” in spite of the shouts of 
those ubiquitous phone-patchers. 

Copying through normal QRM (NOT the 
deliberate QRM generated by some so-called 
amateurs today) has always been an operator’s 
greatest asset and achievement. It was not 
until after WW2 when the Gl-trained hams hit 
the air, that we ever heard anyone demand 
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“a clear frequency”. If you could hear them, 
you read them—it was as simple as that. The 
best filter in the world is between your ears. 
Couple that with mechanical or crystal filters 
—and any good operator can take a lot of copy 
before he yells uncle! 

So—you listen for these holes, determine that 
the incoming signals are non-amateur in origin 
from some guy who is too timid to call C Q, 
—and pour on the coal! You might get a reply 
but who chanced to forget that he is Casper 
Milquetoast long enough to give you, O Brave 
One, a call—and a good QSO result! Try it 
and see! 

We Amateurs had better OCCUPY all the 
space on the bands we have now—or we may 
not have any space, tomorrow! 

The intruders and the Institute 

If you want to help—take a trip across any 
of the bands with which you are familiar. Note 
the time, frequencies and type of non-amateur 
signals you hear. List this information in a 
legible manner and send it to IoAR HQ. When 
we receive enough such data, it will be gath¬ 
ered together and sent to Washington, D.C. 

The IoAR IS concerned and would ap¬ 
preciate YOUR cooperation in this program, 
whether member of IoAR or not. 

. , . W7ZC 
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Jim Kyle K5JKX 
1236 NE 44th St. 
Oklahoma City, Oklahoma 


Low Pass Audio Filters 

The FULL Story 


A low-pass filter (the audio variety, rather 
than the rf version) is an integral component 
of every amateur station, yet almost none of 
us have any real understanding of how they 
work. 

While the filter mentioned a second ago is 
the one which takes the ripple out of the 
power supply, low-pass filters for use in the 
audio chain of both the transmitter and the 
receiver are also in wide use. If we under¬ 
stood them a bit better, their use might be 
virtually universal. 

One of the things that confuses the filter 
issue so much is its apparent simplicity. Es¬ 
pecially at low power levels, the power-supply 
filter is usually “designed” by simply picking 
out a choke that will earn.' the load current, 
putting as big a capacitor as we can afford 
on either side of it, and soldering the con¬ 
nections. What’s more, this approach usually 
works. 

Unfortunately, a similarly free-wheeling 
approach doesn’t work so well when we get 
up into the voice-frequency range. And since 
at least two major design techniques are em¬ 
ployed, with each of them subdivided into 
several smaller types of filter, most of us just 
tend to ignore the subject altogether. 

This is usually a mistake. A low-pass filter 
designed to “cut off” at 3 kc will, in itself, 
make a significant improvement in signal-to- 
noise ratio if added to your receiver. It does 
this by passing all essential voice frequencies 
unaltered, yet knocking down the level of 
random-noise components above the cutoff 
frequency. Since our ears are most sensitive 
in the 3-to-6 kc region, the 6-to-15 db reduc¬ 
tion in noise energy between 3 and 6 kc shows 
up as more than that amount of improvement 
in signal-to-noise. 
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Fig. I. Basic three element low pass filter. 


In the SSB transmitter, the low-pass filter 
helps assure that the signal takes up no more 
spectrum space than necessary. While most o' 
us assume a SSB rig has a 3-kc-wide signal, 
if it’s modulated with input up to 10 kc and 
the exciter bandwidth is broad enough, the 
signal will be that same 10 kc wide. 

In other types of phone transmitters, the 
low-pass filter keeps bandwidth at the mini¬ 
mum possible. With AM or DSB, it will hold 
it to 6 kc. With FM, bandwidth doesn’t de¬ 
pend entirely on signal frequency but rather 
on amplitude, but the filter is a definite asset 
even here. 

Back to the receiver, even if the if band¬ 
width is only 3 kc noise can still appear in tlr* 
audio chain outside the 0-to-3 kc region; i‘ 
the low-pass filter is near enough to the out¬ 
put stage, this noise will be eliminated and 
the S/N improvement will still be noticeable. 

So you should have a 3 kc low-pass filter. 
You can buy them but they’re expensive. So 
let’s look at the ways and means of making 
them for ourselves. 

As a starting point for this, let’s look at the 
various design techniques. We may not err' 
up actually using any of the things we find 
out along the way, but we will at least know 
what we’re doing when we get to the solder¬ 
ing iron stage! 

The two major design approaches (which 
apply to all filters, rather than just to low-pass 
af units) are known as the “image parameter 
method” and the “modern network theory” 
approach. Let’s examine them both. 

The “image parameter method” is the older 
of the two, and has been the standard filter 
design technique for more than 30 years. This 
approach starts out with the assumption that 
the filter is terminated at each end in an im¬ 
pedance which looks to the filter like another 
filter section. The closest analogy in most ham 
experience is the “flat” antenna feedline, which 
when terminated in the proper impedance looks 
from the other end as if it were infinitely 
long. Similarly, a properly-terminated image- 
parameter filter looks as if it contains an in- 
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finite number of sections. 

To put it another way, the properly termi¬ 
nated antenna feedline also looks as if it’s not 
there at all, since no matter how long or how 
short it is, the impedance looking into it re¬ 
mains the same as that of the antenna. And 
a properly terminated image-parameter filter 
will also appear not to be there, since its in¬ 
put impedance is the same as that terminating 
it. 

In practice, the match can’t be made exactly 
perfect. Over a reasonably narrow bandwidth, 
a purely resistive termination (such as a 500 
ohm or a 1 megohm resistor) is a useful ap¬ 
proximation to the proper terminating impe¬ 
dance, and tris is the way the filter is actually 
used. 

While the mathematical derivations of all 
the design equations are exceptionally high¬ 
brow, the design equation itself for a low-pass 
filter such as that shown in Fig. 1 is simple 
enough. The value of L (in henries) will be 
equal to twice R, divided by 6.28 times cut¬ 
off frequency in cycles per second. R is the 
impedance; if both ends of the filter are to see 
the same resistance value, R will be equal to 
this resistance value in ohms. If input and out¬ 
put terminations are to be different, R equals 
the square root of the product of these values 
(each expressed in ohms). 

If both terminations are equal. Cl and C2 
will both be equal and their value will be 
1,000,000 divided by 6.28 times cutoff fre¬ 
quency in cps times R; the result is in micro¬ 
farads. 

If terminations are unequal, and Cl is to 
be on the low-resistance end of the filter. Cl 
will equal 1,000,000 over 6.28 x freq x R, ow , 
while C2 will be similar except that R tllfrJl is 
used in the equation. 

These are the standard “handbook” equa¬ 
tions for low-pass filter design, and as men¬ 
tioned previously have been in use for more 
than 30 years. A filter designed in this manner 
and terminated in its design impedances has 
a theoretical cutoff curve which is 3 db down 
at cutoff frequency, 6 db down at 1.15 times 
cutoff frequency, 10 db down at 1.4 times 
cutoff, and 20 db down at 2.14 times cutoff. 
From there, attenuation increases by 18 db 
every time the frequency is doubled. 

With a 3 kc cutoff, such a filter would theo¬ 
retically be 18 db down at 6 kc, and 36 db 
down at 12 kc. The —60 db point isn’t 
reached, even theoretically, until the frequency 
reaches 30 kc. 

But note that these figures are all theoreti¬ 
cal. The theory demands, however, that the 
filter be properly terminated—and we don’t 
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Fig. 2. Filter cutoff curves. 

have a perfect termination. In fact, the image- 
parameter method of filter design demands 
terminating impedances for the resulting fil¬ 
ters which are physically impossible to achieve. 
These terminations must he pure resistance 
at dc, yet with increasing frequency must re¬ 
duce resistance (like a capacitor) to a com¬ 
plete short-circuit at the cutoff frequency, 
then increase resistance (like an inductor) 
as frequency continues to rise. They must 
still look like inductors at “infinite frequency” 
which is somewhere way above the laser in 
the spectrum! 

Using pure resistances instead of these im¬ 
possible impedances as terminations automat¬ 
ically makes our design incorrect, and as a 
result the theoretical cutoff curve is seldom 
approached in practice. The commercial ac¬ 
ceptance of image-impedance designs over 
the years has been due in no small part to 
the extremely approximate requirements in 
most filtering applications. There’s another 
reason, too, which we’ll get back to much 
much later. 

The other approach to filter design, the 
“modern network theory” design technique, 
came into being as engineers tried to overcome 
the basic limitation of the image-impedance 
approach. They set up “circuit equations” 
describing the performance they wanted, then 
applied network theory to solve these equa¬ 
tions. 

And when they did, they found that they 
had a few bonuses. The modern network theory 
technique let them specify not only the cut¬ 
off curve, but freed them from the require¬ 
ment of specific terminating values as well. 
Either the input or output termination can be 
either a short circuit or an open, something 
not possible with image-parameter design, and 
the designer can specify at least one other 
filter characteristic in addition to the cutoff 
curve shape. 

They had to pay a price for all this, though, 
and the price was an extremely complex de- 
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sign procedure. We don’t pretend to com¬ 
prehend all the mathematics involved in it. 
If you want to try, you can start with the 
Journal of Mathematics and Physics, volume 
18, pages 257 to 353, where an article by S. 
Darlington titled “Synthesis of Reactance 4- 
Poles” appears. We haven’t seen it and aren’t 
eager to; the reference is taken from a foot¬ 
note in another book. 

In fact, this design technique barely got 
off the ground back in the old days before 
computers. But the high-speed calculating 
gadgets took the drudgery out of the mathe¬ 
matics, and let the theoreticians work out some 
charts. These charts, in turn, made it possible 
for a run-of-the-mill engineer with an M.S.E.E. 
to design a working filter using modem net¬ 
work theory. 

That’s still quite a ways from the Joe Ham 
level, but if you want to see the charts you 
can find them in Reference Data for Radio 
Engineers, Fourth Edition, pages 187 to 235. 
Earlier editions of this book don’t have them. 

After the design charts were published, a 
number of people became enthusiastic about 
the performance of these new filters, and the 
word began to get around. For the most part, 
the users didn’t call them “modem network 
theory” filters. As we said before, the designer 
has the freedom to specify at least one other 
characteristic of the filter in addition to its 
cutoff curve, and the design equations for 
the filter depend somewhat on just what 
characteristic the designer decides he wants. 
The equations fall into general classes known 
to mathematicians by the names of scholars 
who first worked with the particular class of 
equations, and the filters became known by 
the name of the class into which their design 
equations fell. 

So we started having Tchebychev filters 
(sometimes spelled Chebisliev, Chebisheff, 
Tchebichef, or any other similar combination 
depending on how you prefer to transliterate 
Russian into English pronounciation!) and 
Butterworth filters showing up here and there. 



Fig. 3. Three element Chebishev filter for 3 kc 
with motching stoge os designed in text. 


In radar and certain kinds of computer work, 
there was a need for a filter which would 
transmit a pulse smoothly, and this called for 
a special phase characteristic. The resulting 
filter was known as a “maximally linear phase” 
design. But all of these are modern network 
theory filters. 

What do they do? Let’s start by seeing 
what they all have in common. They can be 
designed for any desired value of terminating 
impedance, and one of the two terminations 
can be either an open or a short circuit. This 
means that we can design a filter to feed a 
vacuum tube grid circuit without having to 
waste any power in a terminating resistor 
(provided a dc grid return exists through the 
filter itself). They can be designed for almost 
any cutoff curve shape. 

The Chebishev (that’s the simplest spelling) 
filter provides the sharpest possible cutoff rate, 
at a small price. The price is “ripple” in the 
passband, which means that instead of having 
an absolutely flat response below the cutoff 
frequency, some frequencies below cutoff will 
be attenuated slightly as compared to others. 
However, this ripple can be reduced to a 
value as low as desired, by trading sharp cut¬ 
off for low ripple. 

A Chebishev design using the same elec¬ 
trical circuit as that of Fig. 1, but having 3 
db variation of response within the passband, 
will be 29 db down an octave above cutoff 
frequency. This is 11 db more attenuation than 
the theoretical curve of the image-parameter 
design, and what’s more, this is the practical 
value as well as the theoretical one. With the 
image-parameter design, the theoretical value 
could never be reached. 

If we reduce the passband ripple of this 
filter to 1 db, which for ham use would be 
flat so far as we could ever tell, it’s still 27 db 
down an octave above cutoff, 9 db better 
than the older approach. 

When the passband ripple of the Chebishev 
design is reduced to nothing at all, we find 
that we have (instead of a Chebishev equa¬ 
tion) a “Butterworth response”. As we would 
expect when trading cutoff slope for passband 
flatness, the cutoff isn’t so sharp as that of 
the Chebishev. In fact, it’s identical with the 
theoretical cutoff curve of the image-parameter 
design. This slope, however, is achievable 
whereas the theoretical design of the image- 
parameter filter isn’t possible. We’ll come 
back to this point later. 

Slowest of all the modern-network-theory 
filters in cutoff rate is the maximally-linear- 
phase design. It is only 12 db down at twice 
the cutoff frequency, and doesn’t reach its 
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full cutoff rate until almost three times cutoff 
frequency is fed through it. At that point, it's 
2134 db down, and attenuation increases from 
there at a rate of 18 db per octave. 

Keep in mind that all the way through this 
we have been talking about the simple two- 
capacitor-one-inductor filter configuration of 
Fig. 1. Much sharper cutoff is obtainable by 
using additional reactive elements in the filter. 
A 7-pole Chebishev design, with four capaci¬ 
tors and three inductors, can be made to be 
70 db down at just twice cutoff frequency, 
and this with only 1 db of ripple in the pass- 
band. Allowing 3 db of passband ripple would 
get us another 5 db of rejection at twice 
cutoff frequency, or a total of 75 db down. 
This is truly signal-slicing performance. 

But as pointed out earlier the use of modern 
network theory filter design techniques allows 
us to improve our cutoff rate by some 10 db 
(approximately) in the important region just 
above the cutoff frequency with even the 
simple 3-element filter of Fig. 1, so let’s go 
into the simple filter a bit more thoroughly. 

Along about here, you’re probably thinking 
“This is all very well, but if a graduate engi¬ 
neer has difficulty designing a filter by these 
methods then what are they wasting all that 
space for!” There’s a reason, and we’re about 
to unveil it. Before we do, take a look a* 
Fig. 2 which is a response curve showing the 
performance of various filter designs. This 
shows more clearly than words the differences 
between the tvpes we’ve been talking about. 

Fig. 2 should complete the job of selling 
you on modern network theory designed fil¬ 
ters, and prepare you for the idea of building 
one for yourself. Don’t worry about the com¬ 
plexity of the design technique. 

Here’s why you don’t need to worry: While 
the charts and equations are indeed formid¬ 
able, the actual filter itself looks just like the 
ones in your receiver power supply, that 
shown in Fig. 1. So far as construction of the 
filter is concerned, the only difference between 
a 3 db ripple Chebishev and an old image- 
parameter design is in the parts values em¬ 
ployed. 

And in digging through all the design data, 
we stumbled across a technique which by¬ 
passes all the complexity and gives you the 
proper parts values almost instantly. 

Interested? We’ll warn you right here that 
there’s a little arithmetic involved, but it’s 
no more complicated than that you must use 
to determine row big a resistor must be to 
drop the voltage for your screen grids. 

The starting point for our new design tech¬ 
nique is a “table of coefficients” which appears 


as Table 1. As you can see, the fancy name 
refers only to a list of numbers. For any one 
type of filter design, there’s one number 
which applies to Cl, another to C2, and the 
third to L. The different values which these 
numbers have from filter type to filter type 
makes the difference in the design. 

Or in other words, this table of coefficients 
includes everything that differs from filter to 
filter, for all the filter types listed. 

Along with this, you’ll need a reactance 
chart unless you want to calculate reactance 
values according to the classic formulas. Induc¬ 
tive reactance equals 6.28 times frequency in 
cps times inductance in henries, while capaci¬ 
tive reactance equals 1 over 6.28 times fre¬ 
quency in cps times capacitance in farads (to 
use mf. instead, put 1,000,000 above the 
line instead of 1). 

Decide what impedance values you want 
for terminating the filter, and what you cut¬ 
off frequency is going to be (in case you 
haven’t gathered, “cutoff frequency” is that 
frequency at which response drops 3 db). 
Use the reactance chart or the formulas to 
determine how many henries of inductance 
provide reactance equal to the terminating 
impedance, at cutoff frequency. For instance, 
if terminating impedance is to be 470 ohms 
and cutoff frequency is to be 3 kc, the induct¬ 
ance value corresponding to these values will 
be 25/1000 henry or 25 millihenries. 

Similarly, determine the amount of capaci¬ 
tance required to provide reactance equal to 
the termination at cutoff frequency. For 470 
ohms and 3 kc, the value is 0. ] 13 gf. 

Now go to the table of coefficients and pick 
out the type of filter you want. Multiply the 
inductance value you just determined by the 
“L” coefficient for your desired filter, and 
multiply the capacitance value by the “Cl” 
coefficient to get the value of Cl, and by the 
“C2” coefficient for the value of C2. 

For example, to continue with our 470 ohm 
3 kc design, let’s see what values give us a 
1-db Chebishev filter, if the output of the 
filter sees an open circuit (such as the grid 
of an amplifier tube with no shunt resistor). 
The “L” coefficient is 1.465, so we multiply 
our 25 millihenries by this value and find 
that we need a 36.7 mh inductor. Similarly, 
Cl must be 1.11 times 0.113 gf, or 0.1255 
Itf, and C2 is 1.64 times 0.113, or 0.1855 gf. 
The 470 ohm side of the filter is that on 
which Cl appears. 

Now that we have our values, what can we 
do with them? None of them are over-the- 
counter items at our friendly radio store. We 
could go out and get an expensive variable in- 
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FILTER 

Image 

Linear 

Loaded 

Unloaded 

Loaded 

1-dh 

Unloaded 

1-db 

Loaded 

3-db 

Unloaded 

3-db 

TYPE 

Parameter 

Phase 

Bntterworth 

Bntterworth 

Chebishev 

Chebishev 

Chebishev 

Chebishev 

Cl 

1 

0.338 

1 

0.50 

2.21 

1.11 

3.36 

1.68 

C2 

1 

0.455 

1 

0.67 

2.21 

1.64 

3.36 

2.03 

T. 

2 

1.023 

2 

0.75 

1.09 

1.465 

0.71 

1.17 


Table I—Coefficients for 3 element filters 


ductor for L, then try to set it to the precise 
value. But we have a few other choices too. 

For instance, good quality inductors are 
available in certain fixed values. The RTTY 
gang has been using 88 mil toroids for years; 
44 mb toroids are available just as easily (the 
88’s actually have two 22 mb windings, in 
most cases). 

High-inductance rf coils are also easily 
available. For example, J. W. Miller Co. lists 
a type 6308 25 mil coil, ±5%, for less than 
$1.50, They also have a 6310 50 mb unit 
for about the same price. Adjustable rf coils 
can also be purchased, if you have any means 
for setting the value to precisely what you 
want and knowing when you get there. Miller 
has a line in their 22A series (22A102RBI 
through 22A101RBI) which offers complete 
coverage from 5.3 mil to 125 mil., and the 
most expensive is priced just under $2. All 
of these coils have fairly good Q, which is an 
important point in modern-network-theory 
design. 

When you need more inductance than these 
values, as you will if you design filters with 
impedances up in the 100K to 1 megohm re¬ 
gion, then the simplest way to do it is to work 
backwards. Do a preliminary calculation as 
just described to find out the inductor value 
needed for your original set of specifications. 
Pick the closest value to this you can get, and 
reverse the entire procedure. 

Going back to our example, let’s re-work 
it to use that Miller 6310 50 mh coil just to 
show how this backward approach works. 
We know that the actual coil value is 1.465 
times the reactance value, so for the actual 
coil to be 50 mh the intermediate reactance 
value for the coil must be 50/1.465 or 34.1 
mh. This is the value with which we enter 
the reactance chart. The chart tells us that 
34.1 mh will have 470 ohms of reactance at 
2.2 kc, and that at 3 kc the reactance will 
be 641 ohms. 

To use the 50 mh coil, we have a choice. 
We can move our cutoff frequency down to 
2.2 kc, or we can increase our terminating 
impedance to 641 ohms. The preferred pro¬ 
cedure usually is to increase the terminating 
impedance, because the cutoff frequency is 
one of the more important design character¬ 


istics. The terminating impedance usually is 
more a matter of choice and convenience. 

With the impedance changed to 641 ohms, 
we recalculate the values for Cl and C2. They 
come out to be 0.0933 jaf at Cl and 0.138 
at C2; a 0.0091 |jf 5% tolerance unit for Cl 
and a 0.14 uf 2% tolerance unit at C2 would 
probably be plenty close enough, but if you 
prefer to be a bit more precise you can build 
up the values by parallelling capacitors until 
you reach the exact figures. 

To get the filter terminated properly in 641 
ohms, now, may take a bit of doing. The 
starting point would be a 680 ohm 5% com¬ 
position (not wirewound) resistor across the 
input. If the filter is to be fed from a 500 ohm 
source (transformer or line) an 11K ohm re¬ 
sistor in series between the source and the 
filter will both isolate the low source imped¬ 
ance from the filter, and transform the total 
terminating impedance to 643 ohms which 
is plenty close enough. However, the voltage- 
divider action of the 680 ohms and 11K in 
series will result in some 44 db of loss, so the 
idea doesn’t work out too well. Note that this 
loss is in the terminating network ahead of 
the filter, not in the filter itself. 

A cathode follower stage may be designed 
to have almost any desired output impedance, 
and this is probably the best way to match 
that 641 ohms. Output impedance at the 
cathode itself, in the cathode follower, is ap¬ 
proximately equal to 1/grn where gm is the 
tube’s transconductance. A 12AX7 operating 
at 100 volts from plate to cathode and — 1 
volt grid bias has a gm of 0.00125 mho, so 
output impedance would be 800 ohms. The 
cathode resistor (load resistor) is effectively 
in parallel with this, so by using a 3230 ohm 
cathode resistor we could get our 641 ohm 
impedance (800 ohms and 3230 ohms in 
parallel equal 641 ohms). Using a standard 
value 3300 ohm resistor would raise output 
impedance only 2 ohms and would be the 
way to do it. 

Under these operating conditions, the plate 
current of the tube is M ilia, which would give 
1.65 volts across the resistor. Since we want 
only 1 volt bias, the load resistor and the 
bias resistor must be made separate. The 
3300-ohm load resistor and a 2K, 5% bias 
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resistor would be placed in series, with the 
2K connected to the cathode and the 3300 
to ground. The 2K would be bypassed with 
a high-value low-voltage capacitor (say 100 
lif at 6 volts) and the grid resistor would be 
returned to the junction of the two resistors. 
Output would be taken from this same junc¬ 
tion. 

With such a hookup, the “gain” of the 
cathode follower would be approximately 0.8, 
which is less than 2 db loss in the matching. 
Although a few more parts and another tube 
are required to do it, the result is 42 db less 
matching loss. 

The circuit for this particular matching ar¬ 
rangement is shown in Fig. 3, which also in¬ 
cludes the filter (separated by a dashed line). 
Input impedance at the 12AX7 grid is about 
10 megohms; it can be connected to almost 
any point without loading the source. 

While we’ve gone into considerable detail 
for our sample 1 db Chebishev filter design, 
the same approach is true for any filter type 
listed in Table I. Simply pick your filter, using 
the curves in Fig. 2 as a guide, and follow 
the procedure through, working backwards if 
necessary to use the parts you have available. 

Quite a ways back there we mentioned that 
there was an additional reason why the image- 
parameter filter, though theoretically impossi¬ 
ble, had been such a success through the years. 

The sharp-eyed among you may have al¬ 
ready noticed that the coefficients listed in 
Table I for the image-parameter filter values 
and for the loaded Butterworth-response filter 
are identical. This is no error. The two designs 
come up with identical parts values, though 
the approach by which they are achieved 
varies radically. 

And the Butterworth is a modern-network- 
theory design, which does allow the theoreti¬ 
cal performance to be achieved, while the 
image-parameter approach doesn’t. 

If all this seems to be somewhat confusing, 
don’t be larmed. It’s confusing to the engi¬ 
neers, too. The real difference is in the mathe¬ 
matical excursions underlying the design. 

Perhaps this will be made a bit more clear 
by taking a couple of examples. An image- 
parameter filter can be designed (by its theory) 
to be placed between two unequal imped¬ 
ances, something like a quarter-wave antenna 
feedline is used to match the different im¬ 
pedances of line and load. For instance, a 
500-ohm image-impedance filter could be ter¬ 
minated in 500 ohms at each end, or it could 
be placed between a 250 ohm source and a 
10,000 ohm load. It would make no difference 
in the design of the filter; parts values would 


remain the same. But the loaded-Butterworth 
design which uses the identical parts values 
could be used only with 500 ohms in, and 
500 ohms out. The values would be wrong, 
with any other set of terminations. 

Since many image-parameter filters are 
used between equal impedances, where they 
are identical in performance to the Butter- 
worth (or for that matter, are Butterworth 
filters), the results have naturally been good. 
But the theory on which they are based can¬ 
not explain the performance, as can the 
modern-network-theory approach. 

This is why you don’t find the image-para¬ 
meter filter curve shown in Fig. 2; it’s the 
same as the Butterworth, if the filter termi¬ 
nates in equal resistances. If not, the curve 
can’t be drawn. 

A bit should be said about some of the 
terms we’ve been tossing around. As we use 
it, a “loaded” filter is ternv'nated in eoual 
impedances at each end. An “unloaded” filter 
is terminated in its design impedance at the 
input, but outmit sees an open circuit such 
as a tube grid without shunt resistance. If 
some dc return is needed on the output, 
shunt resistors can be used provided that 
their value is at least 10 times (and preferably 
move) that of the filter’s design impedance. 

Notice that we haven’t mentioned the M- 
derived filter; this is deliberate. Design and 
construction of a good M-deriv^d filter is 
much more difficult than that of a sharp- 
cutoff modern-network-theory design, and the 
MNT design can give just as much attenua¬ 
tion without any of the accompanying prob¬ 
lems. 

Should you want or need these sharp-cutoff 
characteristics, you can use the data in Table 
I with the design technique already described 
to obtain values for 5, and 7 element MNT 
filters. Here’s how: you design a 1 db ripple 
3 element Chebishev, loaded, and then build 
two of them. The two are then stacked end-to- 
end (combining Cl of the second with C2 of the 
first) to form a 5 element filter. Similarly, 
three of them form a 7 element. With this 
approach, 7 element performance is achieved 
while retaining 3 element design simplicity. 
Keep in mind that the ripple, like the rejec¬ 
tion, adds together, so that three 1 db ripple 
designs stacked up on end would have a total 
of 3 db passband ripple. 

Which brings us to the end of the story 
about af low-pass filters. The rest is up to you; 
dig out those old filter chokes and the solder¬ 
ing iron, and give your rig another 10 to 20 db 
of effective gain! 

. . . K5JKX 
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NEWS FROM THE INSTITUTE OF AMATEUR RADIO 

Compiled by A. David Middelton W7ZC, Secretary 


Challenging contest for young members 

In keeping with the Institute’s program for 
advancement in amateur radio through individual 
effort and achievement, IoAR announces its first 
Building-Writing Contest—open only to IoAR 
Members whose birthdate falls after July 15, 1946. 

First Prize-a $25 Savings Bond, and publi¬ 

cation at space rates in 73, for the best construc¬ 
tion article for an original piece of AR equipment 
having at least five tubes or transistors. 

Second Prize-a $15 Gift certificate, (good 

toward the purchase of any 73-advertised mer¬ 
chandise) and publication at space rates in 73 for 
the best construction article on an original piece of 
AR equipment having at least three tubes or tran¬ 
sistors. 

Third Prize—a $10 Gift certificate (good 
toward the purchase of any 73-advertised mer¬ 
chandise) and publication at space rates in 73, for 
the best construction article on an original piece 
of AR equipment having less than three tubes or 
transistors. 

All design, construction, photographs and text 
material must describe only original equipment. 
Entries must not be copied from articles or equip¬ 
ment in any magazine or handbook. Kit construc¬ 
tion or modifications, in any form, are not eligible. 

All material submitted will be considered by 
competent IoAR-selected judges. Their decision 
will be final. Certification of contestant’s birthdate 
may be required by the judges. IoAR membership 
will be checked by the IoAR Membership Dept. 
No correspondence will be conducted by IoAR IIQ 
regarding this contest. 

Non-winning entries will be returned only if 
accompanied by adequate first class postage. 

To be eligible for this contest, entries must be 
receieved not later than July 15, 1966, at IoAR 

HQ, Springdale, Utah, 84767. 

IoAR acclaims VHF-UHF performance 

The Institute announces its new VHF-UHF 

certificate-“For Outstanding Performance on the 

VHF-UIIF bands” based on certified two-way 
QSOs above 144 me. This Certificate will be pre¬ 
sented to any amateur for the first ten states 


worked on VHF-UHF, and certified. Later en¬ 
dorsements will be given for each additional ten 
states, worked and certified, in writing. 

The Institute will present its “IoAR 50” trophy 
to the firnt amateur who makes two-way VHF- 
UHF contact with all fifty states, on frequencies 
above 144 me. The recipient will also receive wide 
and appropriate recognition for this outstanding 
demonstration of VHF-UHF technical and opera¬ 
tional skills. 

IoAR, quick to recognize the importance of the 
new techniques and skills required in making DX 
contacts thru repeaters and satellites, welcomes 
inclusion of valid conformation of such contacts in 
all applications for both the IoAR 50 Award and 
the VIIF-UHF certificates. 

The IoAR certificate of merit 

The Institute offers Certificates of Merit to any 
amateur meeting certain technical requirements, as 
follows: 

"For Individual Technical Achievement” to 
those who hold a valid Extra Class license issued 
by FCC, or its foreign equivalent—or those who 
pass a comprehensive written technical examina¬ 
tion prepared by IoAR and given under the direct 
supervision of IoAR Members at club, IoAR chap¬ 
ter, hamfest or convention sessions. 

Arrangements must be made, by an IoAR Mem¬ 
ber, through IIQ, for at least two persons (at one 
time) to take the examination at a specified club 
or chapter meeting. 

Examinations will be conducted at conventions 
and hamfests when suitable arrangements are 
made, well in advance, between the sponsoring 
committee and the IoAR. 

This IoAR examination consists of a number of 
multiple-choice questions covering the entire tech¬ 
nical field of AR, including theory and practice. 
Completed test papers will be returned to IoAR 
HQ for grading. A passing grade of 75 will be 
required. 

If this grade is not achieved, the applicant may 
again take the test after 12 months. No code test 
is included. 


IoAR—Totally Dedicated to the Betterment and Preservation of Amateur Radio. 
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Important loAR Addresses 

For all correspondence except that regarding 
membership and supplies: 

Institute of Amateur Radio 
Springdale, Utah 84767 

For membership correspondence and loAR 
supplies: 

Institute of Amateur Radio 
Peterborough, N.H. 03458 


IoAR attends SAROC 

The first Sahara Amateur Radio Operator’s 
Convention, January 7-9th, sponsored solely by 
Hotel Sahara, Las Vegas, was a huge success. 

IoAR’s booth was stalled by W7ZC and his wife 
Charlet, ably assisted by loAR members, 
WA6VTL, W7BIF and others. We met many 
friends of loAR and made a lot of new ones (and 
members) through the medium of loAR literature 
and plain talk about loAR aims and accomplish¬ 
ments. 

IoAR was the only amateur organization offi¬ 
cially represented at SAROC. 73 was the only ham 
magazine having a display or representation. We 
were one of the twelve exhibitors. 

SAROC was and will be an open convention. It 
was not “controlled” so everyone had a ball be¬ 
cause there were no boring speeches. 

There were excellent prizes, a registration of 
339, plenty^ of ham spirit, exciting technical talks 
including one on space communication, plus fun 
and extra treats provided by the Fabulous Sahara! 
This was a convention to remember. Hotel Sahara 
has announced January 5-8, 1967 for their Second 
Annual SAROC. 

Las Vegas coordinates AR and CB 

Radio amateurs and CB’ers in Las Vegas, 
Nevada, are organizing a joint AR-CB emergency 
facility. WA7EMP, the prime-mover of this worth¬ 
while effort, asked IoAR to seek information from 
groups in other localities who are working on 
similar projects. News on either positive or nega¬ 
tive results would be welcomed by WA7EMP. 

Note to new readers 

If you are reading your first “News of the IoAR 
column, plase be advised that information of vital 
significance was contained in the January and 
February ’66 issues of 73. If you are unable to 
obtain a copy, write IoAR HQ for a reprint, 
available until limited supply is exhausted. 

Membership in IoAR 

If you approve of this IoAR approach and are 
not a member we extend a hearty welcome for 
you to join us. 

The IoAR story on tape 

IoAR is preparing tapes (3% ips, monaural) to be 
made available to clubs. 

The narrated stody of IoAR will be 15 to 20 
minutes in length and will include details on the 
purpose and goals of the Institute, its membership 
and organizational structure, its awards and other 
informative IoAR data. 

These tapes will be loaned to clubs, without 
charge. IoAR HQ will appreciate their prompt 
return after they have served their purpose in your 
group so that we may send them out to another 
club. 


The IoAR Story-on tape-will add a unique- 

touch to your club meeting) 

IoAR invites an officer of your club to make a 
written request to IoAR HQ for a tape; 

Collector’s item—The Oscar Story! 

Last Spring, OSCAR 3 made radio history. The 
full story- of the fabulous Oscar project is now told 
on a 1200 ft. 7.5 ips monaural tape thru the 
courtesy of K6LFH. 

This historical narration and the “sounds of 
Oscar” is now available through Mrs. Marie 

Welsh, WA6VTM, for the incredibely low price 
of $1.25 postpaid; Get one of these tapes and 
learn about OSCAR, its problems, thrills and out¬ 
standing successes; 

(WA6VTM is an active member of the Lockheed 
Amateur Radio Club and a Founding Member of 
IoAR. 

INSTITUTE "OF AMATEUR RADIO | 

MEMBERSHIP APPLICATION j 

(Use separate sheet if desired) £ 

I 

Name .Call .! 

i 

i 

Address . 1 

i 

City.State.Zip .... j 

i 

$5 enclosed for one year membership in 2 

IoAR. i 

■ 

■ 

... $7 enclosed for IoAR membership and J 
one year of 73. i 

i 

i 

. . I am a new member of IoAR. i 

i 

i 

... I am a Charter IoAR member and desire j 
to have my membership continuous. a 

i 

. . . This is a renewal of 73 but a New IoAR i 

membership. 2 

■ 

Please send check or money order (cash sent J 
at sender's risk) to: i 

Institute of Amateur Radio, Inc. ? 

Membership Department j 

Peterborough, N.H. 03458 i 
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Gus Browning W4BPD 


Gus: Part 10 


I am writing this chapter while I am in 
Iceland. Just how I ended up in Iceland, in a 
few words is this: I departed from Glascow, 
Scotland for the Faroes Islands, and, as usual 
for this part of the world, the weather was 
foggy, rainy and cold. We left about 10:30 
AM and at 1:30 PM we were over the Faroes. 
The weather had gotten worse and we were 
informed that the DC-3 could not land at the 
Faroes and we were going to go on to Iceland 
and probably would come back to the Faroes 
the next day. This was 3 days ago! 

Yesterday I went on a tour to see some of 
the sights around Reykjavik. It was a very 
short tour but I did see some of the hot springs 
around here. I saw many places where steam 
was coming up out of the ground. One of 
these geysers could be made to flare up by 
putting soap down into it. This one squirted 
up about 150 feet, steam and hot water mixed 
together—boy, what a smell; just like rotten 
eggs! I saw one place where they had taken 
one of these geysers and were piping the 
steam to Reykjavik, 15 miles away, where it 
is used to heat the houses. I suppose this is the 
world’s cheapest city heat. Up in this area also 
were many hothouses where they grow tropi¬ 
cal vegetables and fruits. I actually saw bana¬ 
nas and oranges being raised here in Iceland! 
There were such items as tomatoes, melons, 
cucumbers, lettuce, etc., growing in profusion. 

Last week I was down at 4U1ITU in Gen¬ 
eva during their annual get-together. Stu- 
W2GHK met me there and plans for the fu¬ 
ture were discussed at length. We have some 
good plans—sure hope they work out. K2HLB 
put on a good cocktail party for the gang 
there. Many good speakers were on hand and 
some very interesting things were discussed. 
Bill Orr W6SAI held the attention of every¬ 
one with his talk on satellite communications. 
(A hint: you fellows had better start learning 
more about this business of communicating by 
satellites—it’s the coming thing, and I think 
maybe one of these days there will be a 


DXCC by satellite QSO’s.) I even gave my 

little speech on DXpeditioning, Sure did meet 
some FB people there and hope next year 
Peggy and I will be able to attend together. 

Looking out my hotel room here in Reyk¬ 
javik I notice that every building here seems 
to be almost brand new. Things are really 
booming here. Just a few minutes ago I asked 
for a cup of coffee here at the Saga Hotel 
where I am staying and found that it was 
about 52 cents. Goffee in the Waldorf-Astoria 
in NYC is not that much. Bring plenty of 
money if you ever come to this place, because 
if this is a sample of how- things are in Iceland, 
it will cost you plenty! Now it’s time to get 
back to my story. 

I was telling you that I made the trip from 
Nairobi to Dar-es-Salaam by African bus. I 
was the only pale face on the entire trip, 
which, incidentally, was very cheap, costing 
only about $6.00. The trip takes two days and 
one night. Three drivers were “used up,” and 
I mean used up. I have never been able to 
decide who it was worse on—the bus, the 
drivers, or the passengers. The drivers were 
kikues and the passengers were Masais. Now 
these Masais usually had very long, very 
wicked-looking spears along with them. The 
driver of the bus made the men put these 
spears in the front on the bus, beside the 
driver, while the Masai warriors sat in the 
back—separated from their weapons. I asked 
one of the drivers why he made them put their 
spears up front and he just said, “Well, you 
can never tell what these fellows might do!” 

When I went up to the office that was sell¬ 
ing the bus tickets I was asked if I wanted 
first or second class tickets. After thinking it 
over a few seconds I said first class (100% 
higher cost. I was then told by the fellow sell¬ 
ing the tickets that I should buy second class 
and to hand the bus driver a few shillings 
when the bus got outside the city and be 
would let me come up in the first-class part of 
the bus. When it came time for the bus to 
depart I went along with the natives to the 
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back section of the bus. The smells were a 
little on the strong side, I will have to admit. 
The bus driver saw me and told me to come 
up to the first-class section. I showed him my 
second class ticket. He said it was all right, 
that we could settle it later. So up to the front 
I went and I had the whole two front rows of 
seats all the way to Dar-es-Salaam. 

This was a very informal type of bus ride. 
The driver would stop the bus for me any time 
I wanted him to, so that I could take pictures. 
When someone “had to go” they just yelled 
out and the bus driver stopped the bus and 
they just stepped outside the bus door. They 
are not bashful in the least. After leaving 
Nairobi in the distance, the bus started stop¬ 
ping to pick up and discharge passengers 
along the way. Many of the native women 
that got on the bus did not have on anything 
above their waists. When this first happened 
you of course observed their appearance—you 
just naturally observe things that are showing 
and flopping around. But after the first few 
hours you get accustomed to these sights and 
then you don’t pay any attention to them any 
longer. Some W6 station told me that some of 
the bathing suits around San Francisco were 
being worn like this last summer. When I sig¬ 
naled the driver to stop. I headed for the bush 
and the bus driver said, “No, no, Bwana, lion 
in bush.” Well from then on I “went native” 
like everyone else. 

Along the way many wild animals were 
seen. Once three mean-looking elephants were 
in the road. The bus stopped and we waited 
until they got good and ready to QSY from 
the road. Another time a great big baboon 
jumped on the hood of the bus. The driver 
made everyone roll up their windows and he 
started blowing his horn, ring a loud bell, and 
slamming on his brakes, reversing the bus; 
but this baboon would hold on and would not 
be shaken off the bus. The driver said, “OK, 
you go to Dar-es-Salaam with us!” Away we 
went with the baboon on the hood of the bus. 
He stayed on for about 2 hours, and when we 
were meeting another bus he just jumped 
from our bus to the hood of the other, and I 
guess when he got back to his starting point, 
hopped off. A real professional hitch-hiker! 

Monkeys? You talk about monkeys! One 
morning a little after sunrise we were going 
thru the jungle where the trees and bushes 
were very thick, when I heard the most un¬ 
godly amount of squealing and grunting. Here 
came the monkeys by the thousands. They 
were crossing the road, some hopping and 
jumping from limb to limb, small ones on their 
mothers’ backs; big monkeys, small monkeys, 


monkeys of all colors, every one of them 
screaming and tearing across the road. The 
bus stopped and for well over five minutes the 
monkey parade streamed across the road. We 
saw many lions, mostly at night, a few leopard, 
and many hyenas, droves of zebras and many 
different kinds of antelope and deer. This was 
a fine trip and some day I would like to make 
it again if things cool off down here. 

I was treated with respect and had no dif¬ 
ficulty except once. The bus had stopped at a 
tea house for refreshments, and after I had 
my spot of tea (a Coke would have been much 
better) I went back to the bus and began 
watching all the Masai tribesmen. One of the 
old women of the tribe came up under my 
window and held out her hand for a “dona¬ 
tion.” The only thing I had was a sackful of 
hard boiled eggs. I handed her one and she 
looked at it quickly, then slammed it down on 
the ground and smashed it to bits. She then 
said to me in a very mean tone of voice, “Me 
Masai, no eat eggs, want shillings.” This 
stirred up quite a commotion, so the bus 
driver herded the people together and we 
made a real quick QSY from there. You see, 
you might get in trouble even trying to give 
something to someone. We continued on our 
way and, when stopping time came, the bus 
driver would dump all the passengers out of 
the bus except me, drive me to one of the 
English tea rooms, drop me off, then go back 
and pick up the others and then come and 
pick me up. You know, I have been thinking, 
and I don’t believe I ever did give that bus 
driver the few extra shillings I owe him for 
slipping me into the first-class section. 

We passed right near Mount Kilimanjaro 
and it’s a real surprise to see a real big moun¬ 
tain covered with ice and snow in the middle 
of Africa. For any of you chicken-hearted fel¬ 
lows, I strongly suggest you make this trip 
because it will toughen you up. It is not 
exactly like a Greyhound trip from South 
Carolina to Washington. 

Upon arriving at Dar-es-Salaam there was 
a customs inspection and VQ3PBD (Peter 
Dobbs) met me there and all he said was 
“this is a friend of mine” and that was all there 
was to it. Peter took me out to his house on 
the outskirts of the city where I met his wife 
and little family. I got on the air at VQ3PBD 
and had some very fine contacts with a few of 
the boys in the States. After a few days with 
Peter, time came for me to leave for Zanzibar. 

The flight from Dar to Zanzibar was less 
than 20 minutes long, and when I arrived 
there a customs fellow came over to me, and 
all I told him was “I am a friend of Peter 
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Dobbs.” It was open sesame and there was no 
inspection at all. You see, Peter was the head 
of the Tanganyikan customs and evidently 
well known even in Zanzibar. I bet things are 
not that easy over there these days. We went 
down to the Director of Radio and were is¬ 
sued our licenses very quickly. I got VQ1A 
and the VQ3 chap from Dar-es-Salaam got 
VQ1B and we went to a small hotel, put up 
our antennas and we were on the air in just 
a matter of minutes. Conditions were reason¬ 
ably good, even 10 meters opened up a few 
times to the USA. Some 4 or 5 thousand 
QSO’s were made in a little over a week’s op¬ 
eration. VQIB had only one weekend to 
spend there, so he departed and I stayed for 
another week. I walked all over the city, and 
what a puzzle it was with all those very small 
zig-zag streets. 1 visited many small shops 
and bazaars and picked up a few curios at 
very good prices. I also visited many of the 
workshops making ivory carvings, some taking 
months to make those long elephant bridges 
that are made from a whole elephant tusk. 
Some of them were 5 or 6 feet long, with a 
whole row of elephants in a line, each one 
holding the tail of the elephant in front. These 
were out of my pocketbook range, but it was 
very interesting seeing the very simple tools 
they used—only a small hammer, a few small 
chisels, an old beat-up file or two, an old hack¬ 
saw blade and a few pieces of sandpaper. It’s 
a very slow process and requires a steady 
hand. One slip and the carving is ruined, but 
these fellows did not slip. Many Arabian 
dhows were seen at anchor being loaded to 
carry cargo back to Muscat, Aden, Saudi Ara¬ 
bia, etc. These dhows, I was told, would stay 
there until the southeast monsoon started and 
then go downwind all the way up the coast 
of East Africa to their destinations. They are 
verv tough-looking ships and their crews 
looked the same. Zanzibar was one of the most 
interesting places I have been to. When it 
came time to leave, to the airport I went and 
back to Dar-es-Salaam where Peter Dobbs 
again met me. I spent the night with him and 
his family and early the next morning I was 
away on that African bus for Nairobi. I must 
have been a glutton for punishment. The re¬ 
turn trip was about the same as the trip down, 
but more so. The same assortment of wild 
animals here and there and the same assort¬ 
ment of people on the bus, and even the same 
smell. Wouldn’t it be nice to go down there 
along with Wayne Green, A1 Hix, Howard 
Wolfe, and Enos W4VPD and go on a DX- 
pedition on top of Mount Killimanjaro? 

Back in Nairobi I spent a few days with 
George, who was then VQ4AQ, later 5Z4QT 


and ZS6? Everything was repacked, some 
things discarded, and I was away to Moga¬ 
discio, Somilia, and the usual battle with cus¬ 
toms began. They would not let me take the 
radio gear away from customs. Away I went 
to their Director of Telecommunications tell¬ 
ing him all about my study of radio propaga¬ 
tion, and I ended up with a note for their cus¬ 
toms telling them to release my equipment, 
that he would be responsible for it departing 
with me when I left. I got my gear very 
quickly then! 

I went to the highest hotel in town (sort of 
a small version of the Waldorf) and explained 
to the manager that I had to put my little 
aerial on the roof. All I had then were hori¬ 
zontal antennas which require poles. I had to 
find some poles, which I did and back to the 
hotel I came with them and right thru their 
real fancy lobby I barged. These poles were 
about 40 feet high. I bought 4 of them from a 
sort of lumber yard. Needless to say there was 
a lot of confusion and excitement when we 
came through that lobby dragging our poles 
across their wall to wall carpet, almost knock¬ 
ing down a big crystal chandelier. Luckily the 
hotel manager covdd not speak much English 
so we just kept on going while he was trying 
to tell us something. In all the confusion we 
got the poles thru the lounge and then up to 
the roof which required snaking them around 
the elevator shaft up about 7 floors. 

All this time I had a young fellow with 
me who acted as my interpreter, a good 
investment at a lot of places. I was assigned 
the call sign of 601A A and the QTH was 
very FB, good signal reports. I tell you fel¬ 
lows when you want some good solid comfort 
get yourselves a real nice air conditioned hotel 
like this and all you do is sleep and operate. 
It makes a big difference in your performance 
on the air. This is the kind of DXpediting I 
like, but try finding such things in the really 
out of the way places. All I can say about 
the 601A A operation was it was a real lark 
all the way. Meals in this hotel were about 
$3.00 each, but with the assistance of my in¬ 
terpreter I got the same meal at a small res¬ 
taurant for about 75 cents. The day came to 
depart and I was faced with the problem 
of those poles on the roof. My solution was 
verv easy—we just threw them from the roof 
and let them stay where they landed—plenty 
of people wanted them for stove wood. I was 
afraid the hotel manager would have heart 
failure if we came back thru his lobby. Some¬ 
times it is easier to get a license to operate 
than it is to get permision to put an antenna 
on the roof. On later DXpeditions, thanks to 
Hy-Gain and their 14AVS and 14AVQ verti- 
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The Radio Society of Great Britain 
Amateur Radio Handbook 

This fabulous 540 page hardbound handbook completely and 
thoroughly covei’s every aspect of amateur radio; tubes, 
transistors, receivers, transmitters, vhf gear, antennas, side¬ 
band, FM, mobile equipment, noise and interference, propo- 
gation, keying, modulation, power supplies, measurements, 
operating and station layout and much, much more. It is 
completely illustrated with photographs and drawings. This 
handbook is very well written and completely understand¬ 
able. The RSGB tries to help hams improve themselves, so 
it includes much necessary technical data that some Ameri¬ 
can handbooks ignore. For instance, suppose you want to de¬ 
sign a linear for SSB. The Brand X Handbook devotes about 
four pages to description, including a table of typical values 
of popular tubes. The RSGB Handbook gives 13 pages to 
them, plus many pages of construction, figuring bias, resting 
current, circuit constants, efficiency, etc. The RSGB Hand¬ 
book is a necessity for the building, technically minded ham. 

Even if you don’t build, this book will help you understand 
your equipment and radio better. In stock for immediate 
delivery if you order now. $5.50 

The RSGB Radio Data Reference Book The RSGB Amateur Radio Circuits Book 



This Reference Book is the best we’ve seen. It has just 
about everythin!! you want to look up in it. It gives you 
all of the pages missing from your Brand X Handbook. 
All of the formulas, graphs and tables you'll ever need on 
RF power amplifiers, pi nets, tanks, filters, antenna de¬ 
sign, colls math. etc. are In this one book. It’s hard¬ 
bound with traditional English quality, so won't fall apart 
after a few months use as paper-bound books sometimes 
do. If you build. If you want to be able to use your equip¬ 
ment properly, you need this book. In stock if you hurry. 

only $2.25 


Suppose you want to build something. Are you going to 
have to look through dozens of books and old magazines 
to find a schematic? Not If you have the RSGB Amateur 
Radio Circuits Book. It gives you almost all the sche¬ 
matics you might need In one convenient handbook that 
has a special durable ring binding that permits It to lie 
open while you work. This book covers tubes and semi¬ 
conductors, receivers, transmitters, power supplies, anten¬ 
nas, etc. In stock if you order now. only $1.75 
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cals, this problem has been pretty well solved 
and you have 4 bands in one place with a 
good SWR, and don’t kid yourself, they do 
work! They made up one for me in shorter 
sections and it all goes in a small canvas bag 
3 feet long and weighs about 6 pounds. It's 
and FB antenna for DXpeditions and goes up 
in just a few minutes. I use only 2 ground 
plane wires cut for each band I intend to use 
and the SWR is less than 1:1.5 on each band, 
which is pretty doggoned good for such a 
simple thing to install. 

My next target was Djibouti. To get there 
from Mogadiscio required first going to Aden 
and getting on another plane and flying back 
to Djibouti. It always happens that you have 
to spend from one to three clays in Aden to 
get a connection for this flight. This gives you 
a chance to see some of Aden and area around 
it. This is a very desolate part of the world, 
very little plant life, desolate-looking black 
mountains with no trees or anything else 
growing on them. To me they sort of look 
like, I suppose, the moon may look when 
someone gets there to inspect it. 

There is always a big argument with taxi 
drivers in Aden, even when you have a defi¬ 
nite understanding about the charges. They 
are out to wring the last shilling out of you 
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and brother if you are not really a good man 
defending yourself you will get “took” every 
time. They don’t use meters on the taxis, so 
it’s just you and him. The best way I found to 
deal with them was to ask the hotel reception¬ 
ist what the proper charges were for a certain 
trip and when the taxi got there you handed 
him that amount plus a tip and just walk 
away from him and let him holler that you 
owed him more. I have never heard of one 
of them calling the police vet. 

If you want to buy something in Aden their 
prices are fine on everything since it’s a free 
port. Be sure to do your buying on the days 
when no big passengerships are in port be¬ 
cause on those days they go up about 20 to 
25% and you cannot talk them into cutting 
below tbis figure. You can find anything in 
the world there: Japanse transistor radios, 
tape recorders, cameras galore, Kodak film, 
perfume, jewelry, clothing, shoes, and any 
kind of luggage you want. All I can say is 
Aden is quite a place, hot as blazes, Arabs all 
over the place, camels right in the middle 
of the city pulling their carts, Yemenis walk¬ 
ing down the street with their loaded rifles 
and fancy native dress. 

I met some of the RAF boys out at Steamer 
Point and even operated their club station 
for a few hours. I found that none of the new 
fancy buildings had an elevator that operated. 
Oh yes, they had elevators, nice looking, fancy 
ones, but they just did not work! Some Otis 
Elevator salesman should be able to really 
clean up there selling elevators that work. 

After staying there a few' days my fingers 
were itching to get on a key and I was glad 
to depart. The flight left about 10 AM—oh 
yes, you are wondering about the Aden cus¬ 
toms— ba ha—there is nothing to them at all, 
they ask you if you have anything to declare, 
vou say NO and that’s it! They have never 
looked in any of mv suitcases and I have now 
(this is Nov. 1965) been thru there about 
10 times. I wish all customs were like Aden— 
it would be a real pleasure traveling around. 

When you step off tbe plane in Djibouti 
vou know you are in a spot that really has 
hot weather, and I mean HOT. It is located 
on the edge of a desert you can see it all 
around you and feel it in the air that sur¬ 
rounds you. After the usual checking of your 
passport and the examination of your health 
card then the next business at hand is your 
baggage examination. Now you TRY explain¬ 
ing to a fellow in English just why you are 
there with all that radio gear, and he only 
understands French. I had decided that when 
my equipment was stopped in customs any¬ 


where along the way that I would just let 
them have it and keep it until I got a license 
and then maybe with this they would release 
it to me. This is what I tried to do there. 
They said they had no place there to keep it. 
It ended up with my taking it along with me 
to my hotel room. That’s exactly what I 
wanted and this suited me fine. 

There was only one hotel in Djibouti at 
that time that was air-conditioned, so that’s 
where I checked in. The air-conditioner was 
one of those cold ones and it really did a 
bang-up job. I tramped to the local post office 
(there is only one there) and located the head 
man. I told him I wanted a Radio Amateur 
License. I gave the filled-in form to him and 
he told me to return tbe next morning. Back 
to my hotel I went with the sweat pouring 
off me. Even my shoes were soggy. I was 
told the temperature was 115 degrees. I hung 
around the hotel all day drinking Cokes, got 
out and did a little walking around, took a 
few photos. Rundy OD5CT was to meet me 
later on and do some operating since be was 
coming to that part of tbe world on business. 
That darn air-conditioner made my room like 
an ice box. I found that it was wired directly 
into the circuit and there was no way to turn 
it off. The windows were nailed down and I 
could not open them. So I put on the heaviest 
clothing I had, even a nice heavy sweater. 
The next morning I went to the post office 
where I got the license with tbe strange call 
of FL9. Then I had to go to tbe Governor’s 
mansion for his signature before the license 
would be valid and then back to the post of¬ 
fice to pay for tbe license (somethinglike 
$17.50!) When tbis was all taken care of 
back to the hotel 1 went, after buying two 
nice long bamboo poles for my antenna. With 
my previous experience I found it best not to 
mention the word radio when checking into a 
hotel, but simplv to locate two of best bell¬ 
boys and get them to help you with the 
antenna when you were ready. The poles 
were pulled up on the roof from the side of 
the hotel. There was a lot of scampering on 
that corrugated tin roof—and I mean it was a 
hot roof! We got a basin full of water to stick 
our feet in to keep them somewhat cool. The 
40 meter dipole ended up across the street on 
top of a Chinese laundry. The family lived 
on tbe top floor which meant we had to go 
thru their apartment to get to the roof. I 
noticed that their apartment was really fixed 
up very elegantly, with tapestry all over tbe 
place and even a small built-in Bhudda wor¬ 
ship temple. They insisted I have tea with 
them, which I did. It was that nice smooth 
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green type served with small and very sweet 
cookies. I made friends with the family and 
had tea with them almost every day after that. 
The man of the house could speak a little 
English, which helped a lot. 

I had been told to notify the police when I 
was ready to operate and that they would 
have to inspect my station before I could 
operate. This I did. They came around 5 PM, 
looked things over and asked a few question, 
filled in a little form, had me sign it, and left, 
but told me to remember that the maximum 
power allowed was 100 watts. I did not ques¬ 
tion them if this was input or output. I just 
assumed it was output and I further assumed 
that this 100 watts was the difference be¬ 
tween the reflected power and the forward 
power. 1 was using a rig that was capable of 
175 watts output so I didn’t worry about this 
part at all. I could see that the fellows I was 
talking to didn’t have the faintest idea what 
it was all about. Conditions were fine, the 
band stayed open practically all night. My 
operating habits ended up something like this. 
I would start my operation each morning at 
about 5 AM and I would operate till the band 
leveled off at about 10 AM then hit the sack, 
setting my alarm for 3 PM. I got up then and 
stuck with the boys until the band went flat 
about 2 AM. Very little time was lost sleeping 
there. I forget the exact number of QSOs I 
had from Djibouti but I think it was some 
thing over 5000 during the 8 days or so I was 
there. 

After I had been operating there about 5 
days Good Ole Rundy OD5CT finally got 
there and was assigned the call sign of FL8ZA 
so I let him take over operations for a while. 
Now Rundy is a fine operator so don’t mis¬ 
understand me, but Rundy at that time liked 
to operate transceive—right in the USA por¬ 
tion of the band. Well you know how the 
eager beavers are on a deal like this. I tried to 
explain to Rundy what was happening back 
in the States. This was on a Sunday afternoon 
back there so you all know how it is. To work 
the States and to do it properly the first thing 
to do, in my opinion, is to stay out of the 
“W” portion of the band—never get in there 
or you will be murdered in about 5 minutes. 
I think the best way is to take on all comers 
regardless of who they are or what country 
they are in and to use a non-directional an¬ 
tenna (vertical) (then you can’t be accused 
of pointing your antenna at the USA all the 
time by the Europeans or VK’s). Work them 
all until you have the pile up whittled down 
to something you can handle. Tail-ending— 
sure I love it when it’s done right, quick short 


ones—only after the report has been sent. The 
longest conversation 1 want on SSB is, “Hello 
Gus, Q5-S9 W5?? break”. If I want to rag 
chew, let me start it. Don’t send my call boys 
(I know it) just your call sign and then a BK. 

Away we went back to Aden. Rundy and 1 
had to stay there 2 days to catch a flight 
from Aden to Bahrein. If you want to see how 
the moon will look to the first fellows who 
get there, just fly from Aden to Bahrein. You 
will see some of the most desolate scenery 
below—those big black mountains with no 
trees, and the valleys look as if they are filled 
with black dust—and I have heard that’s 
exactly what it is. Rundy said that if the plane 
ever had motor failure over that part of the 
world he would cut his throat just before the 
plane hit the ground. He said even if the fall 
did not kill you the dust would strangle you 
anyhow, and if this did not happen then 
the Bedouins would get you. So either way 
your number was up. I am glad to say the 
old DC-3 made it all OK and neither Rundy 
nor I had to use our knives. 

Let me tell you about those countries on 
the Persian Gulf from Kuwait to the Muscat. 
To go to these places you have to have a 
police permit from each and every one as 
well as a sponsor in each place. This sponsor 
must be “in” with the local authorities—luckily 
Rundy had the connections and had this ar¬ 
ranged beforehand for us, or we would never 
have been allowed to even leave Aden for the 
Persian Gulf countries. Getting licenses there 
is very simple—you just produce your W li¬ 
cense and they hand you licenses for all four 
of the MP4 spots. We met the Big Bad Wolfe 
—MP4BBW Ein Cable out at his house and 
saw where all that signal comes from. The 
equipment was set up at the “Speed Bird 
Hotel” and I was on the air signing MP4BDE 
and had quite a ball for a few days. Bahrein 
is very prosperous looking place, plenty of big 
cars, the stores seemed to be doing a good 
business. There were a number of big oil 
tankers out at the docks filling up. You could 
see this was an oil town. Everyone seemed to 
speak English so there were no language 
troubles at all. You know it’s a funny thing but 
after being in these places like Djibouti, Aden, 
Bahrein etc,., with all their hot weather after 
a while you begin not to notice it’s so hot. I 
guess they know it’s hot and that it will stay 
hot so that they just ignore it completely. 

Time came for use to leave and we got all 
set to QSY to MP4Q. We were heading up the 
Persian Gulf and to me this was going to be 
interesting. Well this is it for this month boys, 
see you all next month. . . . Gus 
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Ralph Hanna W8QUR 


Power Supplies 


The trend in power supplies over the past 
several years cannot go unnoticed. The most 
interesting thing is the great reduction in size. 
What has brought about this big change? The 
first thing is the silicon diode or rectifier. This 
device has many advantages over the tube 
type rectifier. The small size is very impor¬ 
tant. This feature allows for less chassis space 
being taken up by the power supply. The high 
current handling ability, of course, is impor¬ 
tant too; an ordinary one will carry % of an 
amp. These little rascals don’t get very hot 
either. This is real nice when used in a re¬ 
ceiver since the vacuum tube rectifier gener¬ 
ates a terrific amount of heat. Here now is one 
of the big items in reducing the size of a 
power transformer, the elimination of the rec¬ 
tifier filament winding. The elimination of this 
item will give a considerable size reduction in 
the windings on the transformer as well as the 
core size. 

Since silicon rectifiers are small in size and 
low in cost, it naturally follows that many 
manufacturers would go to voltage doubling, 
tripling and even quadrupling. At first it 
would not appear that this would be any ad¬ 
vantage because the wire size would have 
to be increased for the same watts output. 
The saving comes in the fact that there are less 
turns, therefore less insulation. Then because 
of the lower voltage, the insulation can be 
much thinner. 

If you are building up a power supply, take 


a look at old TV transformers. These jobs are 
real good and one rated at say 200 MA at 400 
volts can be made to run an amateur trans¬ 
mitter at 200 to 300 MA at 800 volts by bridge 
rectification. This is easy now because you 
don’t need three filament transformers. Some¬ 
one is going to ask how the 800 volts at 200 
MA is accomplished from a transformer rated 
at 400 volts and 200 MA. The secret is the 
fact that we do not use the rectifier filament 
winding so do not have that heat loss and that 
the usual amateur service is intermittent and 
the average power is much low'er than the 160 
watts. It is not recommended that the full 
power be consumed, like when tuning up, for 
more than 5 minutes. 

Many of the radio stores have bargain rec¬ 
tifiers rated at 400 volts P1V. This means that 
you should not run more than about 280 volts 
AC on this unit. A 600 P1V or 800 PIV recti¬ 
fier gets quite expensive, so the best bet is to 
double up and use two of the 400 PIV units 
in series to get 800 PIV and about 560 AC 
volts. 

When using the rectifiers in series, it is rec¬ 
ommended that parallel resistors be connected 
across the individual rectifiers to divide the 
voltage equally across each rectifier. In some 
cases capacitors are also recommended. In spite 
of these recommendations, many commercial 
units use the diodes in series without either 
resistors or capacitors. 

. . . W8QUR 



“Beamed-Power”ANTENNAS,“BALUNS” 
I. V. KITS and ROTATOR SYSTEMS! 


Most Technically-Perfected, Finest Communication 
Arrays in the World! Precision-Tuned-Matched 
and "Baiun” Fed for "Balanced Pattern" to assure 
"TOP-MAN-ON-THE-FREQUENCY" Results 


You, too—can enjoy World renown TELREX 
performance and value! Send for PL66 tech 
data and pricing Catalog, describing the 
World’s most popular communication anten¬ 
nas, rotator-selsyn-indicator systems and ac¬ 
cessories! Expanded data sheets, including 
your favorite band, also available. 
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NEW PRODUCTS 



Hallicrafters HT-46 


Tlie new Hallicrafters HT-46 five band 
transmitter provides 180 watts PEP input on 
SSB and 150 watts on CW. It’s designed as a 
companion to the SX-146 receiver and may be 
used independently or interconnected with the 
SX-146 for transceiver operation. The all-new 
HT-46 covers the five HF ham bands in 500 kc 
steps and the signal path is single conversion 
using a 9 me crystal filter. The built-in 
power supply is solid state and unwanted 
sideband and carrier suppression are better 
than 50 db. Ham price is $349.95 and the 
accessory VOX adapter is $37.85. You can get 
complete specs from Bernard Golbus at the 
Hallicrafters Co., 5th and Kostner Avenues, 
Chicago, Illinois 60624. 



Trans-Tek 


Trans-Tek is making some very inexpensive 
kits that will interest all hams for themselves 
and for youngsters with an interest in elec¬ 
tronics. Each kit is clearly and attractively 
packed and uses modern solid-state compo¬ 
nents. The kits are: Metronome, $2.25; Code 
Practice Oscillator, $1.79; Ili-Lo Switch for 
lights and small motors, $1.79; Hi Lo Switch 
for larger motors, up to 500 watts, $2.49; 
6-12 Volt Regulated Power Supply, $5.75; 
Intercom Amplifier, $5.95; Ultra Hi Gain 
Amplifier, $5,95; Variable AC control, $7.50. 
You can get more information from Trans-Tek, 
Garwood, N.J. 



Handy Dandys 


Any ham who has puzzled over a good, 
inexpensive way to mount the ubiquitous baby 
food jar full of parts will be very thankful to 
Wickliffe Industries. They’re making a very 
inexpensive gadget that mounts on pegboard 
to hold your jars. It’s called the Handy Dandy. 
Everyone seems to have plenty of the jars or 
can get them easily, so this may be the solution 
to your problem of storing and separating 
small parts. Price is very low. A sample of 12 
is $1, 3 dozen are $2.50, 6 dozen are $4 and 
500 are $25. Wickliffe Industries, Wickliffe, 
Ohio. 



New-Tronics 
Super Hustlers 



New-Tronics’ new Super Hustler line of high 
frequency antenna resonators can handle the 
legal limit on SSB. They’re designed for wide¬ 
band characteristics and each of the unique 
coils is wound with wires containing 413 in¬ 
dividual conductors insulated from each other. 
Impedance is 52 ohms at resonance without 
matching devices or line pruning and there is 
minimum frequency drift from heat. The Super 
Hustlers are designed for use with standard 
MO-1 and MO-2 masts and accessories are 
available. Jim Taylor, Newtronics, 3455 Vega 
Avenue, Cleveland, Ohio 44113. can give you 
more information. 
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Eico Audio 
Generator 


Eico Audio Generator 

Eieo’s just introduced a new low distortion, 
wide range, high output audio generator that 
provides switch selection on any frequency 
from 1 cps to 110 cps by cycles. Frequency 
accuracy is 5%. The output has less than 
0.1% distortion from 20 cycles to 20 kc and is 
metered with a large meter. Price on the Eico 
378 is $49.95 in kit form or $69.95 wired. Get 
more information from your local Eico distrib¬ 
utor or from Eico, 131-01 39th Avenue, Flush¬ 
ing, N.Y. 11352. 



Panel Signs Transfers 

The Radio Constructor, an English popular 
radio magazine, sells some panel signs similar 
to decals that will interest many of our readers. 
There are four sets: 3, White wording; 4, Black 
wording; 5, dials with clear backgrounds; 6, 
dials with black backgrounds. The dials can 
easily be calibrated, too. Price is a reasonable 
75^ apiece, or all four for $2.75. Best way to 
pay is an international money order. Data 
Publications, 57 Maida Vale, London W9, 
England. 



Squires-Sanders FM Receiver 


Clarostat 
Decade Boxes 



Hams who experiment like to have quality 
decade boxes to use, but most of the ones 
available are pretty expensive. Clarostat has 
just introduced a series of new decades they 
call “Claro-Dec’s” in the range of resistances 
from .1-.9 to 100 k 900 k. Each one costs only 
$3.95. For a brochure on the Claro-Dec's, 
write to Clarostat, Dover, N.H. 

EZ Mobile Antenna Mount 

The EZ Mobile Antenna Mount is a very 
clever, inexpensive way to mount your mobile 
antenna without poking holes in your car. EZ 
Mount says it will support any antenna on the 
market at any speed. The mount is made of 
double chrome coated stamped 14 gauge steel 
and mounts quickly on your trunk lid for better 
radiation characteristics than you get with 
bumper mounts. There are three models: 
C-375 for antennas requiring %" holes, C-750 
for %" and C-103 for ball mount antennas. 
Price is $8.95 postpaid. Mounts or more in¬ 
formation are available from EZ Mobile An¬ 
tenna Mount, P.O. Box 277, Algonac, 
Michigan. 


Devices 



The new S-S FM Alert emergency receiver 
features two crystal controlled channels as 
well as variable tuning. It comes in two 
models: 152 for 152-175 me, and 30 for 30-50 
me. The FM Alert offers excellent performance, 
convenient operation and versatility. Squelch 
is provided for easy monitoring. Price is only 
$89.95, with a separate matching speaker 
available for $9.95. You can get more informa¬ 
tion from Squires-Sanders, Martinsville Road/ 
Liberty Comer, Millington, N.J. 07946. 


A new 73 advertiser, Devices, offers a sim¬ 
ple, neat, easy-to-use method for constructing 
electronic equipment. They call it the unit 
Chassis. The basic Unit Chassis consists of a 
half rack panel 3/2" high, and three 3"x6" 
subchassis. When these four items are as¬ 
sembled in the Unit Chassis, any one may be 
removed without disturbing the assembly. You 
have to try one to appreciate its convenience 
and time-saving. Cost is $5 from Devices, 
Box 136, Bronx, N.Y. 10463. 
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NEW BOOKS 


Transistor Circuits 


Pulse Electronics 

Not all that’s interesting in electronics is 
to be found in the ham manuals. They tend 
to lack necessary detail, and don’t give enough 
emphasis to transistor operation and circuits. 
Such shortcomings can he made up by work¬ 
ing on a good book, and Littauer’s Pulse Elec¬ 
tronics from McGraw-Hill, 1965, is recom¬ 
mended. 

This is a bright orange and white volume, 
full of straight-forward information valuable 
to users of modem electronics. It was written 
for research workers who need to be able to 
design useful circuits without spending time in 
electrical engineering courses. Its direct treat¬ 
ment will meet the needs of the advanced 
amateur beginning to detect some major gaps 
in his understanding of electronics. 

An early part of the book describes the oper¬ 
ation of transistors and vacuum tubes. This is 
followed by a section on choosing operating 
conditions. A later chapter will update the 
reader exposed only to cathode biasing. Con¬ 
stant current, feed-back, fixed and other types 
of biasing are discussed, along with views on 
drifts and aging effects. 

Four basic kinds of circuit feedback are con¬ 
sidered. Bet you never heard of three of them! 
Still another section describes methods for 
taming feedback circuits, which, in case you 
lack the experience, sometimes tend to take off 
at high frequencies. And there are several 
pages which will interest those with filter 
problems. 

So it goes, through 530 pages. This book 
is not easy, but is probably a dark horse in 
the amateur literature market because of its 
treatment of modern electronics. Find a copy 
and see for yourself! 

. . . James Ashe W2DXH 

Tl Communications Handbook 

Readers who are seriously interested in im¬ 
proving their knowledge of modern semicon¬ 
ductor communications will want to get a set 
of the Texas Instruments staff-written Com¬ 
munications Handbook. It comes in two paper- 
bound parts. Each costs $2 or you can get the 
set for $3.50. The books go into detail (in¬ 
cluding mathematical) on all applications of 
transistors and other semiconductors in com¬ 
munications. Practical details are also given. 
The book is available from TI distributors (in¬ 
cluding Allied Radio) or Technical Publica¬ 
tions, TI, P.O. Box 5012, Dallas, Texas. 


Two books by Allan Lytel put out by Sams 
should be of interest to hams who like to ex¬ 
periment with semiconductors: The Transistor 
Circuit Manual ($4.95) and the Handbook of 
Transistor Circuits ($4.95). Each gives the 
circuit for many useful and interesting semi¬ 
conductor devices. For instance, the first one 
includes chapters on basic semiconductors, 
switching and logic, counters, flip-flops, power 
control, timers, indicators, photoelectrics, con¬ 
trols, transistor power converters, audio am¬ 
plifiers, rf and if circuits, transistor and diode 
oscillators, power supplies and regulators, 
radio and TV circuits, AM receivers, and 
special circuits. The second book has many 
similar chapters. Each schematic gives prac¬ 
tical values. Either can be bought from your 
local distributor or from Howard Sams, In¬ 
dianapolis, Indiana. 

RCA Receiving Tube Manual 

If you think that tubes are dead, you 
haven’t seen the new 576 page RCA tube 
manual. It sells for only $1.25, a fantastic 
value, and gives you page after page of use¬ 
ful information: tube theory, applications, in¬ 
stallation, CRT dope, VR tube information, 
testing of tubes, amplifier data, outlines, cir¬ 
cuits and, of course, extensive information on 
all RCA receiving tubes. Pick up a copy at 
your distributor or from Commercial Engineer¬ 
ing, RCA, Harrison, N.J. 

RCA SCR Experimenters Manual 

Silicon controlled rectifiers (SCR’s) are very 
useful semiconductors that are much used in 
switching, rectifying and control circuits. 
Among other applications familiar to hams, 
they are used in variable speed electric drills 
and make it possible to slow the motors down 
with little loss of power. RCA has come up 
with a fairly inexpensive kit of semiconductors 
for SCR experimenting and an excellent man¬ 
ual to go with it, the RCA Silicon Controlled 
Rectifier Experimenter’s Manual. The book 
gives instructions that are easy to understand 
and use in making a lamp dimmer, motor 
speed control, electronic timer, time delay, 
flasher, battery charger, model train or car 
speed control, light operated switch, heat con¬ 
trolled switch, overload switch and electronic 
synchronous switch. You can have a lot of fun 
with this book. It’s only 95<f from your dis¬ 
tributor or RCA Commercial Engineering, 
Harrison, N.J. 
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advised by ray lawyers that 
don* t you ever proofread y 
arei-a bun ah and 

th ll i j p fr^ hy kw -kr&l for 
have no other recourse but 
should be tarred and feath 

Wayne Green 
Dear Sir: 

Would suggest that you make some arrangements with 
a good university to—will—your brain? to them . . . at . . . 
death. So that through scientific research (an operation could 
be studied and then performed on children—to prevent a re¬ 
currence of the kind you apparently possess). 

Dr. H. B. Cully WA8CPA 

Podiatrist 

Van Wert, Ohio 

Thank you. I hope you enjoy the subscription to Bambi 
Comics we are sending you in place of your subscription to 
73- ■ ■ ■ Wayne. 

Mr. G. C. Bandy, KL7CVB 

P. O. Box 840 

Delta Junction, Alaska 

Dear OM: 

We’re sorry to hear that you do not intend to renew your 
membership when it expires at. the end of this year. Manage¬ 
ment can but follow the orders of the elected directors, who 
are charged with the formulation of League policy on all 
important matters. The directors in turn are elected from 
among the members of the League in the various divisions 
and they serve for two-year terms. It would appear that 
should the directors not follow the wishes of the members, 
then they would not be reelected at the next balloting. As 
a member, you have had the right to help nominate a can¬ 
didate or stand for election yourself, and to keep your elected 
representatives informed as to your views. As a non-member, 
you would no longer have the right, and yet still would be 
influenced to some degree by the League’s future course. 

Though the Headquarters staff had no voice in determin¬ 
ing the League view toward incentive licensing, I was present 
at the Board meeting, and would be happy to comment on 
any points which disturb you particularly. To that end, I 
enclose an envelope you could use for this purpose. 73, 

Sincerely yours. 

Perry F. Williams, W1UED 
Assistant Secretary 
ARBL 

Mr. Perry F. Williams 
American Radio Relay League 
225 Main Street 
Newington, Connecticut 

Dear Mr. Williams: 

Thank you for your letter of December 16th in regard to 
my termination of membership in ARRL. 

During the past two years 1 have stated my reasons for 
opposing the so-called incentive licensing plan in letters to 
ARRL headquarters, FC'C and Senator E. L. Bartlett; copies 
of my correspondence with both FCC and Sen. Bartlett were 
also forwarded to ARRL headquarters: a copy of my formal 
submission to FCC in opposition to the proposed rule-making 
also was sent ARRL headquarters; therefore I will not go into 
detail on the matter but if you are interested and so desire 
I would be glad to send copies to you. 

I understand how the board of ARRL is elected, and that 
management supposedly follows policies laid down by the 
board who in turn are guided by the wishes of the electorate. 
In my own opinion, and in the opinion of a very large and 
ever increasing number of ARRL members, is that something 
is very odd about the actual practice in view of the actions 
of board and management over the past two years. Many are 
finding it rather difficult to believe the rank and file mem¬ 
bers have anything at all to say about League affairs unless 
it happens to be in agreement with management and board. 
In short, confidence in ARRL has decreased; there is no 
longer the pride in being a member when you suddenly 


realize you are no more than a name on a subscription list. 
That is a hard statement to make, but I fear a great many 
members feel that way as I am sure your membership list 
will show. 

This situation did not come about entirely because of the 
incentive licensing plan; had the League used a more mod¬ 
erate approach the plan may have gone through, and been 
accepted by members. But the arrogance of the initial edi¬ 
torial on the subject, the deaf ear turned to each and every 
member throughout the affairs and the somewhat gloating 
attitude when FCC made their proposal, all combined to 
create resentment that will take a long time to die. 

My personal concern with the proposal was the effect on 
emergency operations; the ARRL proposal RM499 would have 
virtually eliminated Alaskan emergency operations, and the 
FCC proposal would mean the loss of flexibility to an alarm¬ 
ing degree. I have been in radio communications for more 
than 20 years; and I cannot believe the benefits to amateur 
radio to be derived from the proposal can possibly compensate 
for the damage that will be done to emergency communica¬ 
tions, especially in this state where distances are so great 
and where in so many instances in the past the radio ama¬ 
teur has contributed so much public service, saved so many 
lives and was indispensable so many times. 

The failure of ARRL to consider the effect their propoasl 
would have on emergency communications was a very serious 
mistake. To those of us who consider amateur radio a pub¬ 
lic service first and a hobby second, ARRL has shown a lack 
of comprehension of the value of emergency communications 
that is alarming in view of their past influence with FCC. 
That influence, however, along with the prestige of ARRL 
has apparently decreased to an all-time low during the past 
year. 

In reading the “Letters” section of QST it was noted that 
almost all letters published were in favor of the proposal; the 
opposition letters were selected apparently for their poor 
taste. It is inconceivable that this was a fair sampling of let¬ 
ters pro and con received on the subject. Nor do I recalt 
one single article written for QST on the subject that did not 
follow the same ARRL line. If QST is the house organ of 
ARRL, “by and for amateur radio”, would it not be reason¬ 
able to assume that those members opposing the proposal 
should at least have a chance to express their views in a 
sane, dignified manner? 

In summary, my decision for terminating my membership 
in ARRL is the result of two years of thought on the mat¬ 
ter; I hesitated last year, finally decided to try one more 
year in the vain hope the policies of the League would at 
least return to a consideration of all segments of amateur 
radio. Since that has not happened and is not likely to hap¬ 
pen in the forseeable future, and since the prestige and in¬ 
fluence of ARRL is steadily declining, I must allow my mem¬ 
bership to lapse at the end of this year. It is my intention 
to continue working for amateur radio and in particular for 
the public service segment; the satisfaction in rendering as¬ 
sistance when it is needed means a great deal more to many 
of us than a prestige license or call sign. 

Thank you for this opportunity to explain my reasons for 
terminating my association with ARRL. 

Yours truly, 

G. C. Bandy KL7CVB 
Delta Junction, Alaska 


Dear Wayne, 

F.ico puts in a nice big ad on their 753 and you put in 
one of those sterile, uninformative, “it’s lovely” type of re¬ 
views. This article just doesn’t do justice to the Eico. 

Jim Feeney WA6CLZ 
Orangevale, California 
Most of our "test” articles are written by fellows who have 
bought a piece of equipment and like it well enough to tell 
everyone else about it. Most of our writers are average every¬ 
day hams, not technical geniuses trying to show off their 
erudition and thus you’ll find equipment evaluated from the 
viewpoint of the user rather than the engineer. It is nice 
when a company makes an engineering coup, but often this 
is lost on us when the gear turns out to be miserable to op¬ 
erate. At any rate, let me repeat again, if any reader buys 
something new and feels that it is great enough so everyone 
else should know about it then let us know that you'd like to 
write it up and if no one else is ahead of you we can give 
it a try. . . . Wayne. 
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TS 418A 400-1000 meg signal generators, AM, PM or CW emission $325.00 


Ballantine 300 Voltmeter. 40.00 

Millivac MV-17C Voltmeter 1 mv-lOOOV. 75.00 

Lambda C-281M 125-325 v, 200 ma. 60.00 

Lambda C-481M 125-325 v, 400 ma. 95.00 

Lambda C-881M 125-325 v, 800 ma. 125.00 

Electronic Measurements 234AM 0-300 v, 0-500 ma. 125.00 

Electronic Measurements 204AB 0-500 v, 0-300 ma. 100.00 

DuMont 404 Pulse Generator 0.05-105 microsec. 175.00 

Hewlett Packard 212A Pulse Generator .07-10 nsec at 500 watts . . . 200.00 

General Radio 720A Frequency Meters 100-210 me. 140.00 

Lamda Model 50 power supplies. 0-500 volts at 500 ma .. 125.00 

TS-497B 2-400 Meg Signal Generator with manual $195.00 

Tektronix 514D Scopes. $250.00 

Tektronix 514AD, later version of 514D. $275.00 

531 Tektronix Scopes, wide band scopes with interchange¬ 
able pre-amplifier versatility. $525.00 

RM31A Tektronix Scopes. Rack mounted version of the 

531A Scope. $600.00 

Preamplifiers available at extra cost. 

Tektronix 105 Square Wave Generator used for checking 
wide band amplifiers from a few cycles to 20 me. write 

All equipment used and surplus, in good condition. 

Orders FOB Cambridge, Mass. Sorry we do not issue catalogs or lists 

ELI HEFFRON & SONS, INC. 

321-329 ELM STREET CAMBRIDGE 39, MASS. EL 4-8572 




Dear Wayne: 

I would like to suggest a little fodder for future 
editorials, since it looks to me like very little atten¬ 
tion has been paid to the future of ham radio when, 
to my way of thinking, several interesting and per¬ 
haps dreadful possibilities lie ahead. To wit, the fol¬ 
lowing questions: 

1) Will the increased use of satellite and LASER 
communications open up more HF frequencies and 
relieve the pressure on the ham bands? 

2) Will more sophisticated means of communications 
now in developmental stages actually constitute more 
of a threat to our VHF assignments than our HF as¬ 
signments in the long run? 

3) If, as Hobert Sarnoff is fond of saying, in 20 
years every person on earth will have his own private 
telephone which he will carry with him at all times 
(Ala Dick Tracy) and every newborn baby will be 
issued a telephone number as he is born, what will 
be the role of amateur radio? 

Of course, nobody knows the answers, but the pos¬ 
sibilities are interesting to contemplate. 

Fred Laun W9SZR 
USIS, Caribbean Area 

Niue Island 
4 January, I960 



CORRECTIONS 

The article on the regulated power supply on 
page 34 in the December issue has an error in 
Fig. 1. The 12 and 24 v positions of S2B are 
reversed. 

W9SEK also says that difficulty with Q2 
oscillating in the transmitter on page 8 in De¬ 
cember can be corrected by replacing the .01 
itf capacitor at the cold end of L2 with a .1 
u I one. 


In this experiment it was found that when spin¬ 
ning the disc at high speed, the Earth's G field 
was so modified as to cause the period of the 
pendulum to change. This experiment was per¬ 
formed at Franklin Institute. W8VHH, 

Dear Wayne: 

I have never read your column once, but the let¬ 
ters UFO can't be missed, so I read the January col¬ 
umn from stem to stem. You hit the UFO problem 
on the head except for the method of propulsion. You 
will find that a gravity field has a fixed propagation 
time. 

Robert Pielage W8VHH 
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PRICE BREAKTHROUGH ON BEAMS 

FUU SIZE; new; complete with boom and hardware: SWB, 1:1: 
handles 5 few; adjustable entire band; %" and 1" aluminum 
alloy tubing; coax feed: 


3 el 

20 . . 

.$22 

3 el 

15 . 

. -.$16 

‘1 cl 

20 . . 

. 16 

2 el 

15 . 

. 12 

4 el 

10 . . 

. IS 

4 el 

6 ___ 

. 15 

VERTICALS: 

ALL BAND VI00 

(« thru 

100) .. .. 

.$18.05 


QUADS: NEW! NEW! ALL METAL (except insulators) Cubical 
Quads; 2 cl; full size; complete with boom, all hardware; 
terrific gain and directivity; best quad ever made: no bamboo: 
20 meter $25; 15 in $24. Remit with order, shipped ex¬ 
press collect. 

GOTHAM, 1805 Purdy Avc., Dept. 73, Miami Beach, Fla. 33139 


COMPOSITION 

RESISTORS 



|5000 For Only S39.95 | 

SEND YOUR ORDERS TO ALCQ LAWRENCE, MASS. 


Interested in—Gravity and Gravitation? 

The Mahlon Loomis Scientific Foundation (named after 
the inventor of wireless) is furthering the study of gravi¬ 
tation. The foundation is especially interested in hearing 
from hams—who may be able to discover important 
principles as they have with radio. The director is Cdr. 
Tom Aoplebv W3AX. Mahlon Loomis Foundation, P.O. 
Bex 6713, Wrshington, D.C. 20015. 


EL 37 

World famous British 
DX transmitter 
Now available 
at your distributor 
$495.00 complete 


SURPLUS LIVES! 


Ana heres the Dook 

that tells you where to 

INDEX TO 

find out about any 
surplus unit that's 
been written up. It's a 
complete list of arti- 

SURPLUS 

cles about surplus 
equipment and surplus 
conversions. Gives a 
brief rundown on the 


article and where it 


came from. By 
W4WKM. Postpaid. 


$1.50 

73 Magazine 

Peterborough, 

N.H. 03458 


Dear Wayne. 

I am not a licensed ham because of my attitude towards 
the CW-FCC ruling. I don’t like any part of CW nor the fre¬ 
quency allocations set aside for same, nor the fact that most 
licensed bams can’t and don't use it. 

How about more articles tor the SWLs and less about 
Xmiters and amplifiers. 

More power to you and vour mission. 

S. M. Irwin 
Fresno, California 


Dear Wayne, 

I enjoy your articles very much and agree with you on 
ARRL has done in the past and what the future looks li’-r. 
I’ve been a member of ARRL for seven years only because 
I want to read the DX Column in QST. You should have a 
DX section in 73 to keep 73 growing. 

John Shape KOTRG 
Kansas City, Kansas 

We'd love to have one if we could only think of some new 
approach. The column in QST seems awfully dull to me and 
I’d hate to strain hard and come up with a similar cob tv 
trivia. I've been talking this problem over with KV4AA, 
W6KG, W4BPD, and other top DXers and may soon have 
something interesting to report. 

Dear Wayne: 

1 just finished reading your January editorial. Reads fine all 
the way. As regards your policy on articles when accepted, 
let me say thanks for the check I received last week for the 
article that I sent you three weeks ago. As regards how long 
it takes to gel into print, my article about the Florida style 
tower in the November issue was paid for in mid 1964, again 
just about three weeks after I sent it to you. I got more to 
read in the January' issue for 50c than you get in that other 
one in three months for 75c a crack, and better reading at 
that. 

Earl Spencer K4FQU 
Fort Myers, Florida 


Dear Wayne: 

With reference to the personal static you reported in your 
January editorial, and recaltling some of the things I’ve read 
about you in other publications, deponent states: 

There is one untruth quite a few of us can expose. No one 
would believe that you could regularly offer us the work of a 
writer like Jim Kyle, for example, unless you paid well and 
promptly and published a magazine he could read without 
chagrin. So I suppose the charges of non-payment refer to the 
bulk of your contributors who. like myself, afflict you with 
manuscripts spasmodically (and write the same way). As one 
of these I can affirm that you have always paid on acceptance 
and in amounts nicely calculated to leave me with a slight 
feeling of guilt. To confirm a point you made I can add that 
on one occasion you published a contribution a year after 1 
had spent the money received for it. I thought you had lost 
your nerve. Incidentally, don’t fret about that sense of guilt 
1 can bear it. 

As an Extra Class Gadfly you are certain to be swatted 
now and then as you probe sensitive areas, so I hope those 
amateurs who occasionallv find themselves in agreement with 
your policy on specific issues will help generate a true con¬ 
census by signaling their approval with a letter. 

A check for $3.00 for a 1966 hinder is enclosed—this doesn’t 
indicate 1 think you’ll last out the year, it’s just that I’m 
burdened with an orderly mind. 

Ken Cole W7IDF 
Vashon, Washington 


Dear 73: 

Mr. Eric Young’s solution to the identification of amateur 
stations in January 73 p. 89, operated by persons other than 
the licensee is unusable because amateur operators do not 
carry call signs. Neither does a broadcast station disc jockey, 
engineer, announcer, owner, program director or any other 
individual have a call sign. Radio STATIONS have call signs. 
An amateur operator has a license but not call sign is asso¬ 
ciated with any individual. If you don’t believe this get 
someone to apply for an operator license without filling in the 
blanks pertaining to the station. He will receive an operator's 
license with no call sign as I did on mv first license when I 
had no permanent address and used Navy MARS Station rigs. 

James Stuckey W5ZJO 
Baton Rouge, La. 
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Dear Wayne, 

I have a couple of comments about the editorial in the 
January ’66 edition of 73, starting with a short lecture on 
farce : 

Electromagnetic forces (e.g. the coulomb force) are cre¬ 
ated by the exchange of photons and virtual photons between 
the two particles involved. Nuclear forces are due to the ex¬ 
change of pions (pi-mesons) and virtual pions. (Nuclear forces 
are the short-range forces which hold a nucleus together de¬ 
spite the repulsive coulomb forces acting.) Similarly, people 
have postulated a particle, generally called a graviton, whose 
exchange leads to gravitational force. 

The nuclear force can be described by the Yukawa form 

F — e -md 

d 2 


Note that there are two parts, an inverse square part 
Fo/d 2 and an exponential e~ m<1 which becomes very small 
as the distance between the two particles gets larger, and 
gives the force its short-range character. In this formula, m is 
the mass of the exchanged particle, a pion, usually written 
mil. 

In the case of an eletcromagnetic interaction, the exchanged 
particle is a photon, which has no mass. There is correspond¬ 
ingly no exponential term in the force formula, and we are 


left with the pure coulomb inverse-square law ,—— — 93— 

d- d 2 

Presumably, since gravitational forces are also inverse- 
square, the mass of the graviton is zero. This, however, 
doesn’t exempt it from the requirements of relativistic me¬ 
chanics, which work in every case we know about. One of 
the requirements of the relativistic formalism which has been 
developed is this: in order to avoid an ambiguity in cause- 
and-effect, i.e. to eliminate the possibility that in some frames 
of reference an effect happen before its cause, we must re¬ 
quire that, even in theory, no interaction propagate at more 
than the speed of light. This would apply to any interaction, 
even to interactions caused by massless particles like the 
photon, the neutrino, and, if it exists, the graviton, because 
it is not derived from the mechanics of an interaction. It is 
derived from the nature of space and time, as we know them, 
and the requirement that "if A causes B, then A must occur 
before B” 

Further comment: I disagree with your statement that 
"We have no real idea of what it is that goes to the moon 
and bounces back . . etc. We understand light waves, or 
photons, or whatever you want to call them, as well as we 
understand anything else in physics, and a lot better than 
we understand any of the elementary particles which have 
mass and charge. Strictly speaking, I admit, we don’t undre- 
stand anything, but I think that it is misleading to say it 
the way you did. Certainly no one would say he didn’t know 
what a moon-rocket was, although he may not understand 
the detailed mechanics of its operation. 

Further comment: K.1CLL was wasting his time, unless he 
was using a microscope to watch his antenna. Let’s figure the 
force reacting on the antenna due to the 100 watts leaving 
it. Suppose that the entire signal went out in the forward 
direction, so that it was all pushing the same way. In one 
second, the energy sent out is 100 joules, since a watt is a 
joule/second. The momentum of this 100 joules is mo¬ 


mentum = p = me 


JJ _ 100 joules 

c ~~ 3 x 10 s m/sec 
— 3 x 10 -7 kgm/sec in one second. 


The force due to to this radiation is: 


F = 


ma = 


mAv _ AP _ kgm 

At At = 3 x sec 2 

= 3 x 10' 7 newtons 


Now suppose that K1CI.L hung his beam from a 50 foot wire, 
and that it has a mass of 10 kg, that is a weight of 10 kg x 
9.8 m/sec 2 equals 98 newtons. This means that the beam will 
want to be in a position slightly displaced from the vertical. 
We can calculate the displacement from similar triangles to 
be 10" 9 inches. 

Just by turning on his rig, K1CLL created a pendulum 
swinging around a new equilibrium point with an amplitude 
of about a millionth of an inch. Even if he had keyed the 



HAMS, 

EXPERIMENTERS 

SPECIAL 


COMPONENT OF MISSILE TEST SET. Includes: 2" 
scope with 2BP1 tube; waveguide assembly with 2K25 
klystron, attenuators, 3 magic T's, waveguide elbows, 
adapters; 2 neon ring counter tubes; 10 kmc power 
and frequency measuring unit; 4" 500 /tamp meter. 
25 other tubes like 12ALI7, 5670, 5687, 6AK5. Unit 
#1 (Pictured) 21" x 12" x 20". 75 lbs. Used, 
exc. . . $35.00 


UNIT tz2, Similar in appearance to above. Contains 
29 tubes; 3" 500 /tamp meter; zero center 500 /tamp 
meter; 4 xtals: 24, 26, 30 kc and 1 me; 2 mercury 
relays; 9 80 /tf 450 v capacitors; rectifiers; connec¬ 
tors, coils, switches, controls, etc. 21" x 12” x 22" 75 
lbs. Used, exc. Unit 2. $30.00 

2" SCOPE UNIT as in Unit 1 above, with 2BP1, 2 
6AK5's, focus and brightness controls, Millen CRT 

shield. No power supply. 4- 3 /4" x 5jA" x 10". 7 lbs. 
Used, exc. $9.50 

WAVEGUIDE ASSEMBLY from Unit 1, with 2K25. 20 
lbs. Used, exc. $15.00 


FLEXIBLE WAVEGUIDE, 10 kmc, with curved fitting 
on one end straight fitting on other, 17 feet long. 
15 lbs. Used, exc. $7.50 

RING COUNTER CHASSIS with 2 WE 6167 counter 
tubes, 2 5670. 5165. $5.00 


TRIAD RED SPEC miniature transistor transformers. 
Rated 50 mw except SP-7 which is 10 mw. Response 
300-100,000 cps. 



Primary 

Secondary 

SP- 7 

200 k ohms 

1 k ohms 

SP-34 

600 

3.2 

SP-35 

1200 

3.2 

SP-36 

10 k 

3.2 

SP-43 

300 CT 

12 

SP-44 

600 CT 

12 

SP-46 

1000 CT 

12 

SP-59 

120 CT 

3.2 

SP-60 

320 CT 

3.2 

SP-62 

800 CT 

3.2 

SP-63 

1200 CT 

32 

SP-64 

1600 CT 

3.2 

Dimensions: 

.46" x .31” x .41". 

Molded epoxy 


Wire leads. Regular price, $7 each. Our price $1 
each, 5 for $4. 12 for $9. Brand new. 


ALUMINUM CHASSIS SLIDES: Heavy duty military 
spec (used exc.) 14" closed, 27" extended. Holds 60 

lbs. Shpg. wt. 4 lbs.$2.00 pair. 

18" closed, 34" extended. Holds 80 lbs. Shp. wt. 8 
lbs. $3 pair. 


MICROAMMETER, 3” round, 10 /tamps each side of 
center zero. Scale reads 120-0-120. Used excellent. 

$5.50 

5 SECTION VARIABLE CAPACITOR, 400 pf per sec¬ 
tion. Fine loading capacitor for your linear. 6" x 3V 2 '' 

x 2-%". %" diameter shaft. 4 lbs. New. $2.00 

Units 1 and 2 above shipped express or freight col¬ 
lect. Please add sufficient postage on other items. 

JEFF-TRONICS 

4791 MEMPHIS AVE. CLEVELAND, OHIO 44109 
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Interested in—UFO's? 

NICAP (the National Investigations Committee on Aerial 
Phenomena) has over 7000 members who are interested 
in and studying unidentified flying objects. The director 
is Maj. D. E. Keyhoe. Membership is $5 per year includ¬ 
ing a subscription to the U.F.O. Investigator. NICAP, 
1536 Connecticut Avenue, N.W., Washington, D.C. 20036. 


GET INSTANT MONEY!! 

We want your surplus, obsolete, or excess 
inventory equipment, components and parts! 
Need ground and air communication equip., 
teletype, all GRC, PRC, ARC, ARN—ali test 
equip. What have you? WE PAY TOP DOL¬ 
LAR! We make deals— now! And we pay 
freight. Tell us what you have—not tomor¬ 
row—today! 

COLUMBIA ELECTRONICS—Dept. 7 

4365 W. Pico Blvd., Los Angeles, Cal. 90019 



V 


QUAD KIT 


Based on the famous CUBEX MK COMPLETE 
Ed mechanical design. Kit includes KIT ONLY 
8 — 13 ft. Fiberglas Arms, 2 Cubex £ peenr 
Quad End Spiders and 1 Cubex Boom- JBel lTJ 
Mast Coupler. 

WE INVITE CRITICAL COMPARISON! " F0B - 

The CUBEX MK Ed and MK 1H-FG now available in multi-element mod¬ 
els. Also single, dual and tri-band models. Write for FREE BROCHURE 


CUBEX 

P.O. Box 732, 


COMPANY 

Altadena, California 


CUSTOM TRANSFORMER DESIGN 

We specialize in winding custom transformers for hams 
and industry: plate, power, filament, single and three phase 
types plus swinging and smoothing reactors. All work guar¬ 
anteed for one year. Don't settle for a compromise. Get 
exactly what you need by writing us for a free quotation. 
High quality workmanship—fast delivery. 

PETER W. DAHL CO. 

401 4th St., S.E. Minneapolis, Minnesota 55414 


tiling just right, in step with its oscillations, the way you 
push a child on a swing, I doubt that the Q of such a me¬ 
chanical system is more than 10,000 so he couldn’t have got 
an amplitude of more tan a ten-thousandth of an inch. 


a hundredth of an inch. But your conclusion, or at least your 
implication, Ls comple'ely wrong. 


what you say. Still, you're making hams think, which is more 
than most of them would do otherwise. Keep it up. 

Roger Chaffee W1IQQ 
Berkeley, California 


Dear Wayne: 



show the possibilities of that system or mode or whatever you 



LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 
nn j-v n Thousands of frequencies in 
I / \ \| stock. Types include HC6/U, 

I / A \ V HC18/U, FT-241, FT-243, 

jrJ[ L \ \ FT-171, etc. 

-i ■■ * SEND lOd for catalog with oscillator 

CRYSTALS circuits. Refunded on first order, 
uniuinw 240QB C[yjU| Dr R Myers, Ra 33gol 


and means of using gravitational forces as a communication 
medium. 

In 1959, while working with a three axis accelerometer 
for an inertial navigation system it occured to me that some 
of the effects noticed while two similar systems were operat¬ 
ing adjacent to each other could be attributed to gravitational 
forces and that the system did provide communication possi¬ 
bilities—and further, of course, provided a method wherein 
the velocity of propagation of the “wave” could be measured. 
Incident!}-, this accelerometer (one I developed) was sensitive 
to the category of 10-iog. I wrote a disclosure on the effects 
noticed and attempted to describe the mechanism involved; 
in particular, a description of the variation of gravitational 
forces under dynamic conditions as compared to static condi¬ 
tions and certain other intuitive feelings concerning equal 
masses in the systems (possibility of resonance), etc. 

I did not send the disclosure to the patent office or attempt 
to do anything with it at that stage. I perceived that I prob¬ 
ably had not accurately described what I had observed (ter¬ 
minology yet to be developed) and further that even if the 
system were patentable the time delay between discovery and 
actual practical reduction to practice would probably exceed 
the life of any patentable protection. 

It occurred to me that there was an analogy possible be¬ 
tween the development of a gravitational “action at a dis¬ 
tance” system and that which has occurred in electro-mag¬ 
netic technology. It also occurred to me that radio amateurs 
would be the best developmental team approach to reduction 
to practice. I can see a parallel, for instance in the old co¬ 
herer and silver filing detectors as compared to the detector 


ments the helpmate of resonance was not used although it is 


































FOR THE AMATEUR 

TWOER LINEAR AMPLIFIER 

25 WATTS MODULATED OUTPUT 

Thin chassis-enclosure fits under Twoer. Just plug 
it in. Takes one watt modulated rf output from 
Twoer, drives super VHF Compactron to up to 75 
watts input. At least 25 watts modulated output 
guaranteed. 66% efficiency on voice modulation. 
Modulation reports: "Excellent," "Recognized Twoer 
modulation immediately." UN-AMP 1, wired and 
tested by K1CLL, $49.50. Use any power supply you 
have, 12 vac, up to 500 vdc, or order power supply 
LIN AMP PS1, $34.50. 

ABSORPTION UHF WAVEMETERS 

Hand calibrated from crystal oscillators by K1CLL. 
Now you can find the 432 and 1296 me bands. 
Know the frequency of your doublers, triplers and 
oscillators. Don’t guess! 

VHF-2 140 to 355 me 
UHF-1 350 to 675 me $9.75 each 

UHF-2 600 to 1100 me All four for $35 

UHF-3 950 to 1400 me 

Hoisington Research Company 

Far Over Farm, Phone 603-924-3030 
Peterborough, N. H. 03458 


Interested in VHF? 


Then why not send for a free sample of the 
VHF'er Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF'ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF'er 

Parks Laboratories, Rt 2, Beaverton, Oregon 



Bock Issue Bonanza 


Curl up this winter with 20 assorted fascinating bock 
issues of 73. They'll keep your mind, imagination and 
soldering iron warm through the cold nights. Our 
choice {but an excellent one, of course) at this low 
price. 20 for $5. 


Cheapskate's Assortment 

Eight fabulous bock issues of our choice for a puny 

$ 2 . 

Single Back Copies 

Individual back issues are 50* apiece except all of 
1960, February, March and April 1961, and June and 
November 1962, which are SI. January 1961 and 
December 1962 aren't available. 


Bound Volumes 

1962 and 1963 bound volumes are beautiful and $15. 
We're going to make up more 1964 and some for 
1965, but it'll take a while. 

Binders 

Binders are available through 1960-61, 1962, 1963, 
1964, 1965 and 1966. They're $3 apiece and if you 
order them Nancy will hate you 'cause they're hard 
to wrap. 

73 Magazine Peterborough, N. H. 03458 


Dear Wayne: 

As a loyal ARRL member I usually find your editorial 
rather disagreeable, to say the least. Not so in your January 
issue, however. Your discussion of UFO communication, etc., 
has filled a void that has long existed—serious consideration 
ol UFO's in a national magazine. As you have probably 
guessed, I am a firm believer in them. However I would like 
to take issue with one point you made. You seem to take the 
view that we should not “let them know what we know about 
them.” You then made the statement that this subject should 
not b.» discussed over the air. It is my belief that the very 
fact that UFO's have apparently been visiting our planet for 
hundreds of years shows that their intentions with us, if any, 
are peaceful. I think they want us to know' they are there, 
and their increasing frequency of visits is a way of getting 
us used to seeing them. I suggest, therefore, that instead of 
keeping quiet on the air, we should make it a point to let 
them know that we are interested. In effect to say “if any of 
you guys up there are reading the mail, drop down for a 
visit." Who knows, a ham mav establish the first recorded 
•‘050” with an UFO. 

Craig Smith W2BBP 

Endicott, New York 


Dear Wayne, 

Somebody’s been reading “The Day After Tomorrow” <or 
Sixth Column) by Heinlein. (Or has John Campbell been 
ghostwriting your editorials?) Although I have never heard 
of the Biefeld-Brown effect, I would be interested in trying 
the experiment. One guess as to what the cause of the ori- 
entalion change is is that the molecules and atoms of the 
dielectric exhibit a magnetic dipole moment as well as an 
electric one. If the effect disappears in a vacuum capacitor, 
this might be the answer. If it is still present, throw out 
your old textbooks. 

The one physical fact that makes modern electronics pos¬ 
sible is the charge to mass ratio of the electron. Because it 
is possible to exert an enormous force on an unbelievable 
minisude amount of mass, it is possible to accelerate elec¬ 
trons by billions of miles per second per second. The gravi¬ 
tational ‘‘charge” to mass ratio so far as is known is one 
to one. If there is any electro-gravitic field radiated by an 
oscillating mass, it will be very, very small indeed if the 
two types of radiations are analogous in that they depend 
upon mass (or charge) and acceleration. Of course, they 
may not. 

Then, there is the unexplained nuclear force, which over 
short distances is even more powerful than electric forces. If 
someone discovered how to radiate a field which microscopi¬ 
cally changed nuclear interactions, it might be possible to 
communicate with such a field if it were possible to decode 
it. Since almost all experiments in nuclear mechanics deal 
with statistical methods, probably no one would notice if 
atomic characteristics were changing by miniscule amounts 
millions of times per second. Sound ridiculous? Everyone 
knows that it is impossible to general- a coherent light beam. 
(If I remember correctly, bumble bees can’t fly either.) 

Beginning of digression on your digression. If K1CLL had 
measured more carefully he would have found a force on the 
beam, assuming perfect reflection. The phenomena of radia¬ 
tion pressure is well known and accounted for. It is normally 
so small as to be measurable only under laboratory condi¬ 
tions. However, it has been proposed as a method of space¬ 
ship propulsion. In space, where there is no atmospheric re¬ 
sistance, a ship would inflate large “sails” of reflecting metal, 
place them between itself and the sun, and go sailing off into 
the star rise. 

If you're in a bad mood, don’t read the rest of this. 

I’m ashamed of you for saying “Needless to say, this is 
something that you should not discuss over the air ...” I 
feel compelled to launch into a passionate defense of free¬ 
dom of speech but haven’t got the time. Do you seriously 
think that beings who are capable of building devices which 
do what the UFO’s have been reported to do rely on short 
wave radio only for intelligence data? And do aforementioned 
beings need intelligence data. I believe that we both believe 
that bureaucracies busily keep secrets from the populus more 
to justify the existence of the bureaucracy than from a real 
need to keep the secret secret. (Or to hide bungling). If you 
don't believe this, call up the local telephone company and 
try to find out the difference between a Gl and a G3 handset. 

Richard Factor WA2IKI, 

New York, N.Y. 
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CV-60/URR (URA-8) FREQ. SHIFT CONV. 


The model everyone is looking for. We have half 
a dozen, made by RCA in new condition. Audio 
type feeds from 600 ohm output of your receiver. 



$150 00 


Binary to Decimal relay decoder 
plug-in board with socket. 10 
micro miniature relays DPDT 12 
volt operation. $20.00 


Digital Indicator displays figures 
on translucent window 0-9. Plug¬ 
in bank of 6 volt bulbs on rear, 
each bulb when energized dis¬ 
play one digit on the window. 

$7.50 


SILICON DIODES SPECIAL 


800 PIV 400 ma $3.00/12 30tf each 

1000 PIV Studs 2 amp $10.00/12 $1.00 each 


JOHN MESHNA JR. 

19 Allerton St., Lynn, Mass. 


COLLINS ARR-15 
RCVR 1.5-18.5 me 
Written up “73” 
June. Tuneable 
with Collins PTO 
and calibrator. 

$45.00 


BIDIRECTIONAL TRANSISTORS 

An opportunity for the transistor bug to experi¬ 
ment with some of the high priced transistors at 
a down to earth price. These are mostly 2N1642 
type, made by Crystalonics. 

$1.00 each 6 for $5.00 




ARC-5 Transmitter 7-9 me. Writ¬ 
ten up many many times, but 
try and buy one. Perfect condi¬ 
tion in original gov't renew pack¬ 
ages, each with individual log 
and work sheets. This will no 
doubt be the last of them. 

$23.00 


LM FREQUENCY METER with book $60.00 

CRYSTALONICS FET (Field Effect Transistor) with 
spec sheet. See December 73 for more informa¬ 
tion on FET’s. $1.50. 4/$5 


New 1966 catalog hot-off-the-press. We keep no 
mailing lists. Send 251 for the best 80 page cat¬ 
alog we have ever printed. More bargains than 
ever before. 



Now I know Wayne Green has gone nuts! In 
the January 73, Wayne said he expects hams 
will stumble onto the key to electro-gravitism! 


Dear Wayne: 

Actually, I am quite interested in electrogravitism, and 
would like to get hold of more information. While the so- 
called laws of gravity have been established for a long time, 
any physical explanation or definition for the gravity field 
las scarcely been touched on. And just as electro-magnetic 
vaves were discovered and used before they were defined by 
physicists, it is possible that other types of fields and media 
will be discovered and used quite by accident by people who 
like to experiment for personal enjoyment. 

I will be looking forward to any further information on 
these ideas in future issues of 73. 

Paul Gihring W9JAB 
West Allis, Wisconsin 



S S B C O TRUE SINGLE SIDEBAND for CB 
Go SSB on 27mc Citizens Band 

TREMENDOUS BARGAIN I 
SSB-27 SIDEWINDER....$164.95 
write for 

MONEY BACK Trial Offer 
SSBCO-P.O. Box 101 Northtown 
Station, Chicago,III. 60645 


R. W. ELECTRONICS, INC. 



902A CRT 2"— Takes octal socket, 6.3v Fil & up to 500vDC 
Max. Only T%" long. Xlnt for Btty or modulation monitor. 
BRAND NEW ONLY $2.75 

TS-186C FREQUENCY METER 100-10.000MC. Accuracy .01% 
115vAC 60 cycles.w/tech man. Used, good $199.50 

OIL CAPACITOB-For KW Power Supply 25MFD: Westinghouse, 
Interteen Hilled; Rated 2500vDC Will handle 4000vDC at 1 
amp safely; w/mounting brackets. Ship wt. 321hs. 

BRAND NEW $13.95 
LAZY MAN’S Q-5er-Navy Beam Filter, 100 cycle bandpass. 
Single signal selectivity the easy way-just plug it in 11 New $2.49 
MOTOROLA LOW BAND RECEIVER & XMTR 30-40MC. WBFM 
w/cables control box & Speaker. Used, good $44.50 

88 MH TOROID COILS —Excellent for power supplies, teletype, 
bandpass filters, etc. Unpotted 506 @ 5/1.75 


WRITE FOR FREE CATALOGUE 


R. W. ELECTRONICS, INC. 

2244 South Michigan Avenue Dept. 663 

Chicago, Illinois 60616 Phone CALumet 5-1281 


MARCH 1966 
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*TWO-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY. MO. 


RT82 APX6 make- i 21 Arm 1 Xivivr Srv Orl-Nov l.U .NEW 23. 

UPMS T.--IS APXG.27 Tnl»v. 1» Himies. 115V. 6(ky FAIR II. 

IS726 UPMS Skills as above i>«: 1'S rwuiniit iuiwU ..UN 1!< 

Cowplele M a n u a I for T?!T2<i ITMS. I'ostfiaid . *2, 

T61A AXT2 TV Ximr w.-Vi.tni .V sym- Modulators .NEW in.: 

TS545. UP Ilk" I k kni,,.. ErVo Hux w Maimal, An-vx-my 

Box mnf Aivf.'.ifhi. Minna indicator . NEW 14.: 

Complete Manual fur TS’.I". ..TP. Postpaid. . 2. 

OAA-2 Radar Test Set I kn 2 fumy wScbvmatie, Antrima. 

:: Tuii.-f Mvl*r Iwlnat.ir. 115V. tin <•» .. NEW IT 

Complete Manual far OAA-2. Postfi.iid . 2 

AM665A ASQ2 Aniplfflt’r. In inarmf.'irturers carton . NEW :< 
AM818A ASB2 Amulittrr. In nianufactnrers carton . . NEW 8 
WECO GS16741 ikunua’,- r ('alibialor for K5 System w, Man¬ 
ual. Paid* s. i.,vr -uun, -. In r.irr-., kg case ..NEW 42 

IP224 APS38 Sweep Amp. 2-MI7W.I-12AX7.1-12AX7 NEW I 
SN12B Synchronizer for APS3 & 4. W 2 << Tubes ..NEW 14 
TS738 UPM11A 4.7 tM.Rnic win. most accessories EX If*. 
Ballantlm 300 AC VTVM in IS* inch Rack Panel ..EX 30 
Lambda 32 Electronically Res Lab Power Supply . .EX IS 
Alum. Cabinet, f, 7" high. Sloping panel above: dmir below 
ttesk shelf. Castors. Rear door. 115VGflcy Exhaust Fan. 

EX . 75 

Retlectometer SWR Bridge w/Meter. 30-1000mc .EX S 

Set of 120 Xtals Type FT24S 5675 thru 8650ke ..120/18 
T465/ALT7 Xmiltr li>S-352me W/2-616H. 100W out LN 22 
T465, ALT7 Schematic pp 1.00 . . . .T465/ALT7 Manual pp 2 
CU119A Coupler 13 one-tube amplifiers w-tubes ..FAIR 8 
Rt. Anpli Drive tr/gears & universal. Vi" shaft ....EX 3/5 
Tube Type 6161 w/eonncctors. 65 Watts to 2000mc -EX 7 
TACAN Modulator 7.-107 for RT220/ABN21 */Tubes .EX 6 
VARIAC Type W2, 120 Volt 3.1 Amp 50-60 cycle ..NEW 8 
UTC H95 Prl-mVliOcy. See-two ® 1 2Volts 2.5Amps .NEW 4 
UTC H77 Choke, toll @300ma. 3200 Volts working NEW 4 
Scope Xformer itl5i.iV 65) 3 mA, 6 Fit windings 60 cycle NEW 2 
2inl Audio liriver i 1.5:1 1 &0‘ put, (2.88:1) Xformer NEW 3 






E f* H A YDFKI Box 294, Bay Saint Louis, 
. Ve. llAA I wen Mississippi, 39520 

Prices: FOB Bay Saint Louis. Terms: Net, Cosh. 


GUARANTEED RECONDITIONED 

HAM GEAR 

WRITE NOW 

_ FOR MONTHLY 

dITsVsV 51 ELECTRONICS FLYER. 

999HOWARD AVE-BURLINGAIME, CAL. 

9 . 

_ 


WICKLIFFE INDUSTRIES, INC. 


Dept. CC, 

WicUiffe. Ohio 44G72 


Gus W4BPD with the usual Coke in hand at 
Miami, 

haps we should set some sort of agreed limit 
on QSL’s . . . say one dollar each. This way 
von can get your first hundred countries free, 
since there are at least one hundred easy to 
work countries. From then on you could 
figure on a buck a QSL. Shucks, it costs you 
$6 for a day of skiing, so why not $5 to work- 
five rare ones some day? 

In case there are some of you who have 
skipped my past editorials I suppose I should 
mention here that the above is intended to be 
sardonic. J think the whole idea of charging 
for QSL’s is terrible. 

The FCC seems to have a low threshold on 
their sense of humor where it comes to picking 
up a little dough from QSL’s too. I note that 
you’d better be very clean if you intend to 
use your U.S. call with a portable designation. 
If you are using a DX call there isn’t much 
they can do. Of course the secret to this whole 
problem is the acceptance of these operations 
as legitimate by the League. If the League 
put their foot down about paid QSL’s then 
'd be no problem 
i, etc. 

Perhaps 73 should take the tiger by the tai 
d some sort of pro 
they are actually 
. . photographs, d 
nd then cancel any 
mtacts seem to c 
is suggested as a 
;s or expeditions, not £ 
i. With the exception o 
gotten most of the QSL’s 
tion contacts I’ve made . . . and I haven't sent 
any donations. I’m ready to pay well for ar¬ 
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tides on these jaunts and that’ll have to do 
lor me. For instance, if the CE0 story had 
appeared in 73 we would have paid about 
$120 into their kitty . . . maybe a lot more. 

Of Small Note 

R. Lumachi WB2CQM has asked us to 
mention that the article in the November 73 
by him was rewritten by us. We did rewrite 
it, extensively. We rarely have to do this. 

Miami 

The Hamboree has pointedly not been ask¬ 
ing 73 down to exhibit for the last couple 
years. One of the officials got me aside and 
apologized, saying that they had orders from 
QST Headquarters not to let 73 in. Since this 
doesn’t keep me away from the convention I 
expect that they are mostly afraid that 73 will 
sell a few more subscriptions and are trying 
to hurt us financially as much as they can. 
Pretty small potatoes. 

Many fellows commented on the scant turn¬ 
out this year at the Hamboree. I was sur¬ 
prised too. The old days when the manufactu¬ 
rers came down to exhibit in strength seems 
to be a thing of the past. The place looked 
deserted. This is a shame because Miami in 
January is certainly the right place at the 
right time. 

I’ve been asking around, trying to get some 
idea of what is happening to ham conven¬ 
tions. Quite a number of fellows down in 
Florida that I’ve contacted on 20 meters said 
that the reason they didn’t go is because they 
don’t want to support a QST convention after 
the kick in the teeth they got on the incentive 
licensing proposal. I did note that only two 
of all the people I had a chance to talk with 
it the Hamboree were in favor of the pro¬ 
posals and many wanted to know where that 



Wayne W2NSD/1 talks over DX with Wayne 
W4ZZV (HR2WC), 



THE EASY WAV! 

\ \ • No Books To Read 

V** 0 „* \ • No Visual Gimmicks 

\ t® w \ To Distract You 

\ %. »n • Just Listen And Learn 

\ Based on modern psychological 

\ techniques—This course will take 

V f ft Qt you beyond 13 w.p.m. in 

LESS THAN HALF THE TIME! 
Album contains three 12" Also available on magnetic tape. 
LP's 2Vz hr. instruction See your dealer now! 


I EPSILON Ofe] RECORDS 


206 East Front Street, Florence, Colorad o 


FM EQUIPMENT SCHEMATIC DIGEST 

A comprehensive collection of Motorola schematic di¬ 
agrams covering low band, high band and 450 me equip¬ 
ment manufactured between 1949 and 1954. Crystal 
formulas, alignment instructions and a wealth of technical 
data is included in the 92 pages. Price $3.95 

TWO WAY RADIO ENGINEERS 

1100 Tremont Street, Boston 20, Massachusetts 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 
Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 
Parks Electronics, Rt. 2, Beaverton, Oregon 


TENNA-BAL 

- COAX ANTfNNA - 

»rcv»r> 


BROAD BAND BALUN ffjAnetppd. 

• Flat in the amateur bands in U S A. 

from 3 to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to antenna or 
balanced line. • Improves efficiency and radia¬ 
tion pattern. 

Two models, 1 to 1 or 4 to 1 impedance ratio 
Size 1 Va" OD x 4" long. Wt. 4 oz. 
FUGLE LABS 1835 Watchung Ave., Plainfield, NJ. 


CATALOG 
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ALL BAND TRAP ANTENNA! 


Reduces Interference and 
Noise on All Makes Short 
Weve Receivers. Makes World 
Wide Reception Stronger. 
Clearer en All Bandsl 


Fer ALL Amateur Trans¬ 
mitters. Guaranteed fer 600 
Watts AM 1200 SSB Pi- 
Net er Link Direct Feed. 
Light. Neat. Weatherproof. 


Complete as shown total length 102 ft. with 96 ft. of 72 ohm 
balanced twinline Ill-impact molded resonant traps (Wt 3 
<»*. I* x 5* kmci. You just tune to desired band for beam like 
result* Excellent for ALL world-wide short-wave receiver* and 
an.im.ur transmitters Fur NOVICE AND ALL «*LAS>* AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED1 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Inconspicuous for Fussy Neighborhoods! NO (TAT- 
W IKK HOI SE APPRARANOEl EASY INSTALLATION! 
Complete Instructions. 

75-4u-2o-15-10 meter bands. Complete $15.95 

I0-2U- 15-10 meter 54-ft (best for swl'a) Complete $14.95 

SEND ONLY $3.00 (cash. ck.. muj and pay pitman balance 
• OI* plu* postage on arrival or send full price for postpaid 
delivery Complete Installation & technical instructions fur¬ 
nished, Free information on many other 160-6 meter antennas. 

Available only from: 


WESTERN RADIO 


Dept. A7-2 


Kearney, Nebraska 


Paul WA1CCH goes over some VHF articles with 

Jay W4VTJ. 

50% was that QST claimed supported them. 
They sure must be in hiding somewhere for 
they don’t come to conventions. 

Well all be watching to see what kind of 
turnout they have at Dayton this year. This is 
the only big non-QST convention going. This 
may tell us whether it is conventions in gen¬ 
eral that are going out of style or just QST 
Conventions. And is there anything as dreary 
as a convention with no people? 


2 — METERS — 6 

Used FM two way radio equipment 
REA — Dumont — Motorola — Federal — 
General Electric — Comco — Bendix — 
Link — Kaar — Aerotron — Etc. 

Send self addressed stamped envelope for free listing. 

F. M. HAM SALES 

P.O. Box 1574 Fort Worth, Texas 


Newtronics drew a smashing crowd, comparatively, 
with their Hustler antennas. 

Boston 

QST continues its economic embargo of 73 
by insisting that 73 not be permitted to sell 
subscriptions at the Boston convention. It’s OK 
if I come, but no booth ... hi, 1 dunno ... I 
called the hotel and they quoted me $55 for 
a room per night. Add that to the $13 for the 
convention and a big lump for parking my 
car and I would do better to go down to 
Bermuda for a couple days . . , and I would 
save money. 

, . . Wayne 


TRANSTENNA 102C 

The Only Perfect Antenna Switch 

(FULLY PATENTED: 3,041,608 and 3,227,954) 

7 No ducking relays 

FREE / No TVt <tAQ4«; 

TRIAL y No signal suck-out 

y 2 KW input 

Plus! A Preselector second to none 

• Continuous tuning 80 to 10 meters • Thru pos 

• Improved signal to noise ratio • 30 db gain 

Plus! Break-in without Clicks 

• Perfect receiver muting or _ 


audio switching* " 

• Breaks between dots and *Audio switch and CW 

dashes tone ladd $11,001 

• Variable mule delay AM Audio signal is brought 

SB or CW into the 102C where it 

15 DAY MONEY >* rnuted and CW tone 

BACK GUARANTEE injected. No internal 

,, __ RCVR or XMTR connec- 

FICHTER ELECTRONICS tions) 

33 MYRTLE AVENUE _ 

CEDAR GROVE. N.J. 

WRITE FOR FREE DETAILED BROCHURE 


DON’T 

TAKE A CHANCE 
ON MISSING 
THE INCREDIBLE 
APRIL ISSUE OF 73. 
SUBSCRIBE NOW! 
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if Price—$2 per 25 words for non-commercial ads; $5 per 25 
words for business ventures. No display ads or agency dis¬ 
count. Include your check with order. 

if Type copy. Phrase and punctuate exactly as you wish it to 
appear. No all-capitol ads. 

if We will be the judge of suitability of ads. Our responsibil¬ 
ity for errors extends only to printing a correct ad in a 
later issue. 

if For $1 extra we can maintain a reply box for you. 

if We cannot check into each advertiser, so Caveat Emptor . . . 


SB-110 with AC-DC supplies. Has not been checked on 
the air, $400. HW-10, $150. Will ship PP or deliver 
within 100 miles of Jacksonville, Fla. Ens. John Butro- 
vich III, USS F. D. Roosevelt CVA-42. FPO New York, 
N.Y. 


CB-253/ALR 30-1000 me converter with RDO receiver, 
and model 14 keyboard typing reperforator. Want to 
trade on 75A4 or 51J class receiver. W0DNW, W. O. 
Wesslund, 2801 Wright Ave., North Platte, Nebraska. 


HALLICRAFTER SR-150 transceiver like new for $385. 
Topaz 800 volt 250 watt mobile 12 v power supply, 
$75. Hy-Gain 20 meter 3 element beam, $30. W. H. 
Paxton K6ZHO. 720 Glenandale T., Glendale, Calif. 
243-5979. 


CERAMIC DISC CAPACITORS: .01 @ 600 v only 50 
each. KKI2617, Box 6111, Baltimore, Md. 21231. Mini¬ 
mum order $1 plus 150 postage and handling. Stamps 
accepted. 


SWAN 240 $200. Swan 117AC supply $75. Gimbel 
bracket included. Excellent condition. Will arrange 
sked. Lloyd D. McKillips K1ZTB, 317 Hickam Drive, 
Loring AFB, Maine. 


COLLINS 32V1 transmitter, good condition, $75. Te- 
craft 6 meter converter with Tecraft power supply, 
$30. 5 element 6 meter beam CushCraft, 1 year old, 
$15. 11 element 2 meter beam CushCraft, new, $10. 
CDR TR-44 antenna rotor good condition, $30. Two 
surplus 432 me UHF transceivers: 1 with AC supply 
and 1 with dynamotor, $15. A lot of other junk. Ger¬ 
ald S. Blanchard, Box 205, Hillsboro, N.H. 


QSL CARDS: Samples 100. Quality—reasonable—fast 
service. Decals, rubber stamps, photo labels, log books 
or loose leaf. Malgo Press, Box 375, Toledo, Ohio 43601. 


CANADIANS: HAMMARLCND HX-50, SSB, CW, AM 
with PTT. VOX. HQ-170A adjustable AVC, selectivity, 
notch filter, noise limiter, selectable sidebands. Write 
S. Ranti, 3465 Limoges, Montreal. 


GOT MORE GEAR than I need. Transceivers, etc. 
Send SASE all inquiries answered. Kris Krysaik, P.O. 
Box 465, Sebring, Fla. 33870. Phone EV5-7353. 


ATTENTION NEW HAMS: New complete ham station. 
Includes Eico 720 transmitter, Hallicrafters S-108 re¬ 
ceiver, Eico 722 VFO, plus crystals, others. List $400. 
How about $250? Joseph Sanger WB2SSB, 22 Teak- 
wood Lane. Roslyn, L.I., N.Y. MA 1-5158. 


WANTED TR-%. NCX-5, S-Line. Condition unimpor¬ 
tant. Cash and/or trade for Collins 310B-3, 51J2. State 
terms, condition, serial. R. Klein W3WXC, 7 Louella 
Drive. Norristown, Pa. 19401. 


ELMAC STATION 80 through 6 meters. AF-68 trans¬ 
mitter, PMR-8 receiver, AC/DC supply. Excellent con¬ 
dition. $250. W. K. Gillen W2LBC/1, 845 Boylston 
Street, Boston, Mass. 02116. 


HALLICRAFTERS HT-40 transmitter and Finco A-62 
6 and 2 meter beam. Goes to highest offer. Ham, 
Rothbury Road, Wilmington, Delaware 19803. 


MICHIGAN HAMS: Don't miss the Michigan State 
Convention in Saginaw on March 18 and 19 at the 
Bancroft Hotel. Details from W8CAM or WA8GRI. 


FT-243 CRYSTALS: .01% setting $2.00 each, ±2 kc 
setting $1.00 each. 3000-8700 ks. Denver Crystals, 776 
South Corona, Denver, Colorado 80209. 


QSL CARDS?? "Made-to-order.” Samples 250, deluxe 
350, (refunded). Sakkers, W8DED Print, Box 218, Hol¬ 
land, Michigan. 


TELEVISION CAMERA. Vanguard model 400 less vidi- 
con and lens, $75.00. RG-17 coaxial plugs $3 each. 
Jack Schmermund, 401 North Main Street, West Mil- 
ton, Ohio. 


ALL GALAXY Galaxy III, AC supply in speaker cab¬ 
inet, external VFO, VOX, Rejector-All $340. Want 
SBE 34. No ship. W2GDZ, 212-VI 6-0396. 


AN URR-I3A receiver $88; APR-4 receiver AM/FM 
38 to 2200 me $165; HP/130B $288; GR/1551A $149; 
TS239A scope $49.50; FOB Hathorne. P. E. Boniface, 
P.O. Box 44. Hathorne, Mass. 


HAMFEST-STERLING (Northwestern) Illinois, March 
13, 1966, Sterling Coliseum. Advance registration $1. 
Sterling-Rock Falls Amateur Radio Society, P.O. Box 
11, Sterling, Ill. 


COLUMBUS (GEORGIA) HAMFEST on March 27 at 
the Fine Arts Building at the Fairgrounds. W4FIZ, 
3804 Conrad Drive, Columbus, Ga. 31904. 


VIKING 6N2 transmitter. Viking 6N2 VFO, Ameco 
converter CN-144, VHF preamp PV-50, power supply 
PS-1W, Heath Twoer, Heath Hybrid Phone Patch, Da¬ 
vid Decobert, 609 Henrietta Street, Gillespie, Illinois. 


TOOOOBES: 6146B $4.00, 6360 $3.45, 6CW4 $1.40, 8058 
$8.55, 6146 $2.55, 417A $3.95. BRAND NEW. No pulls, 
seconds or JAN. Catalog free. Vanbar Distributors, 
Box 444X, Stirling, N.J. 07980. 


MOTOROLA new miniature seven tube 455 kc if am¬ 
plifier discriminator with circuit diagram. Complete 
at $2.50 each plus postage 50« each unit. R and R 
Electronics, 1953 South Yellowsprings. Springfield, 
Ohio. 


POCKET STAMP (up to four lines) or 1000 labels (six 
lines) with call. 750 postpaid! Wholesale catalog 
(5« please). Brownville Sales Co., Stanley, Wise. 54768. 


HQE180C $250, Viking Valiant F/W $200, NC 303 $250, 
6N2 matching VFO $95, Gonset G50 $200, all equip¬ 
ment with manuals and in good condition. William E. 
Daupert, Route One, Lebanon, Indiana 46052. 


HQ170C with speaker $165. Art Linehan K-ZCP, 124 
A Street, Manchester, N.H. 622-1602. 
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OUTHERN NEW ENGLAND HAMS: Auction of the 
year, March 8, 1966. Cronslaw Post, 40 Jones Street, 
Cumberland, R.I. Write for details to K1PNI, 133 
Larchmont Rd., Warwick, R.I. 


HEATH SB300 RECEIVER, six meter converter, speak- 
r, excellent, $275. Utica 650A transceiver, VFO, like 
ew $170. WA1BTE Paul LeTourneau, I LeTourneau 
3t., Rochester, N.H. 


HAMMARLUNG HQ170 with clock $267, Hallicrafters 
HT-37 $267. Only 1% years old and excellent. Both 
for $499. Write or phone 644-2179, George Swiney 
iC0SIM, RFD 1, Bennett, Colorado 80102. 


AMPLIDYNE 621 TRANSMITTER. Never used $195.00. 
30 tube square wave generator $30.00. VHF transmit¬ 
er strip $2.00. Jerry Hirsch, WA2ZFA 215 California 
Dr., Buffalo, N.Y. 14221 


DYNAMOTORS: 12v input lOOOv 350 ma output $24.95. 
12v input lOOOv 250 ma and 500v 200 ma $27.95. Gen¬ 
erator: requires gas engine drive, 1000 v 400 ma output 
546.95. WA20VR, 13 Kent Street, Trenton, N.J. 08611 


[ WOULD LIKE to trade my excellent Utica 650 six 
meter transceiver and VFO for an excellent two meter 
rig. Terrance M. Neal, 1127 Salvador St., Costa Mesa, 
California WB6HWL. 


YUBA-DALMOTOR KW liquid cooled mobile linear 
$100. 32V-3, $175. KWS-1, 75A-4, 2.1, 3.1, 6 kc filters, 
speaker, $1000. KWM-1, all accessories, $400. James 
Craig W5VRO/1, 172 White Birch Drive, Pease AFB, 
N.H. 


LIKE NEW SBE-33, mobile supply, amount, $290; ex¬ 
cellent Valiant, $175; Hy Gain 14AVS and roof mount, 
$18.59; four 6146’s, $12, Albert Johnson K1IIK, New¬ 
port, N.H. 03773. 


W2AU CUBICAL QUAD 2 element for 10-15-20 me¬ 
ters. Never used. Complete instructions $40. Pick up 
leal only—Sorry. J. J. Doran, 178-09 132 Avenue, Ja¬ 
maica, N.Y. Telephone LA 87269. 


G1LOBE CHAMP 300: 160-10 meters. 275 watts fone, 
350 c.w., 500 p.e.p. with adapter. $150 or offer. WA8MZK 
Hilton Muntz, 417 Norway, Norway, Mich. 


SPECIAL FILAMENT XMFR. 120v. 60 cy pri., 2 sec¬ 
ondaries 7.6v nil 21 amp and 5.1v @ 13 amp. New. 
Sealed. $4.50 plus postage. Wt. 14 lb. A.R.C. Sales, 
P.O. Box 12. Worthington, Ohio. 


SPECIAL SMALL SCOPE TUBE. 1*" dia. and 6" 
long. 6.3v Fil. Low anode and deflection voltages. 
Electrical data furnished. $6.95 plus postage. Wt. 1 lb. 
A.R.C. Sales, P.O. Box 12. Worthington, Ohio. 


NOVICE CRYSTALS 80-40M $1.05 each. Also other 
freqs. Free list. Nat Stinnette W4AYV, Umatilla, Fla. 
32784. 


WRL BLUE BOOK prices save money. Take 10% off 
these low prices without trades. TR3—$399.00; SB34— 
$319.00; Galaxy III—$219.00; Galaxy 300—$199.00; SB33 
—$209.00; NCX3—$219.00; SR150—$389.00; HW22 and 
HW32—$129.00; Communicators— III/6m—$159.00; IV/ 
6m—$219.00; SR34AC—$199.00; Sidewinder 2m— 
$299.00; Polycom 6—$199.00; hundreds more. Free list, 
LEO, W0GFQ, Box 919, Council Bluffs, Iowa. 


WANTED: Ruined equipment to rebuild. Wrecked, 
burned or worn out receivers and transceivers. 
Wa4NXC, RFD 2, Lincolnton, N.C. 


SURPLUS WANTED 

We’ll pay you the absolutely Highest Prices for 
almost any piece of equipment in any condition. 
We’ll trade also. We’ll pay in 24 hours too. Just 
send list, or telephone collect for quick quote. 
Particularly interested in all AN/GRC, PRC, 
ARC, ARM, UPM, USM APR, APN, URM, 
RT-66-70, T-195, R-392, etc. SPACE ELEC¬ 

TRONICS, 4178 Park Ave., Bronx, New York 
10457, (212) CY 9-0300. 


ARC-21 IF & Audio strip, 16 tubes, 2 meet) filters, 
squelch, AM., HF0. AGC. AVC, conversion instructions 
and ideas to make into All or SSB fixed freq. receiver $12.50 

ARC-21 Strip Schematic . Jl-00 

ARR-36 Receiver, 45 tubes, mccti fillers . $295.00 

SB-33 or SWAN 240 Transceivers . *225-00 

URD-2A VHF Receiver, 100-150 me. 60 cycle . fff-00 

Sony tape deck, excellent . . .. *®5.00 

LA-6 Lavois Frequency -Meter, 100-500 me. plush . . $595.00 

SA-84 I’olorad Spectrum Analyzer Receiver .$1995.00 

2N243 Silicon Transistors . 4/$1.00 

007 Infra-red Scope, OK, with ImtU . $39.00 

RCP-1, Nation;'.) receiver, like MM01 . $68.00 

Empire Devices. Turret, Attenuator, Coax term . $20.00 

CB-11, Gates Broadcast Turntable, :i speed . $48 98 

PBC-17 Emergency Frequency handy-talky . $45.00 

Dual Tape Bccorder, very long playing, a rack full . . $624.95 

Mechanical Filter, 0 kc., 300 ke. (RCA) . $5.95 

Send stamped, addressed envelope for list. 

R & C WILSON COMPANY 

6577 S. Newland Circle 

Lifflefon, Colorado, 80120 Tel. 303-794-6936 


GET IT from GOODHEART! 


EVERYTHING UNCONDITIONALLY GUARANTEED! 

The Best Air-to-Ground Radio Receiver: URR-13 is con¬ 
tinuous tuning All superliet 225-400 me plus 1 xtl- 
cnnirot channel. 2 stages UF. 5 stages IF. Silencer, 

Noise iimitcr. 3 stages AF. 120 v 50/00 cy pwr 
sidy. Willi tech, data, aligned, OK grid, full I.os 

Angeles .. 149.50 

TWO LV XFRMRS each 1 15v 60 cy. connect for 115 
or 230v, Gives 4 separate 6.3vet 35A secs., connect 
for 2.'i,2vet nils 35A or I2.6vct 70A or 6.3vct 140A. 

2 weigh 54#. ltailHx or Truck collect, remit for two 14.50 
All-Band SSB Rcvr Bargain: Hallicrafters lt-45 AltB-7, 

5 . 1 O me to 43 me continuous: Voice. C\V, ML’W, 
aligned, qrld. w/huak; 2-RF, 2-IF's. S-meter; noise 
Imir; 3 vtl. 3 non-xtl select, choices. Less pwr sply 149.50 

60 cy pwr sply: $30. SSB product detector . 20.00 

TIME PAY PLAN: Any purchase totalling $160.00 or 10% 

more, down payment only . 

Panadaptcr 455 kc for above, 60 cy . 89.50 

RBS-2 Rcvr: 2 20 me. ready to use on 115 v 60 cy. 

aligned, qrtd OK, w/tecli. data . 69.50 

R-23/ARC-5 Pommand rcvr 100-550 kc . 14.95 

A.R.C. 12 U22 Command rcvr 540-1600 kc . 17.95 

ARR-5 rcvr. fill cy, imi/fin. 27-1 40 me . 179.50 

APR-4Y A.M/F.M rcvr mod. to 115 v 50/00 cy. with 

pwr plug. book, tuners 33-1000 me . 250.00 

P.U.R. for tuners 975-2200 and 2175-4000 me. 

RA-62-B is AC pwr sply for SCR-522, only . 17.95 

LM-14 freq, meter, .01% 125 kc-20 me . 57.50 

TS-323/UR freq. meter 20-1S0 me. .001% . 199.50 

Berkeley Counter/Timer counts to 1 me . 495.00 

Tektronix 514AD scope dc to 10 me . 395.00 

Boonton 160A 0-Meter similar to 260A . PUR 

Stoddard Noise & Field Strength Meters . PUR 

H.P. 608B Signal Generator modified to same or less 

Incidental FM as 6081) . 4.75.00 

I KVA Line Volt. Kequl. holds to 0 . 1 %. 149.50 

3 KVA Line Volt. Rcqul. holds to 0.1% . 279.50 

Cubic Water Calorimeter RF Wattmeter .. PUR 

TS-418A/U sig. con. to dlim 0.4-1.0 ge . 395.00 

Hewlett-Pack. #616A Sig. Gen. 1.8-4.0 gc . 795.00 

Borq-Warner High-Power sig. generators . PUR 

SLRD sig. gen. 275-2750 me. 20 watts . PUR 

AND MUCH MORE! We have many other Signal Generators, many 
Meters, VTVM's. Line Voltage Regulators, Regulated Power Sup¬ 
plies, Precision Bridges, no & do Voltage Dividers. Gnlvos, Calo¬ 
rimetric & Indicating RF Wattmeters, other Spectrum Analyzers. 
Etc. . . . WRITE . . . WIRE . . PHONE . . . YOUR 
SPECIFIC NEEDS! 


WE RENT EQUIPMENT! WE BUY EQUIPMENT! 


R. E. GOODHEART CO. INC. 

Box 122QGC Beverly Hills, Calif. 90213 
Phone: Area 213, office 272-5707, messages 275-5347 
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Here is your personal invitation to become a 

Ham of Distinction 



Order your Gold Plated Tie Clip with your 
call, custom engraved in white letters on simu¬ 
lated black onyx. Be a ham who stands out 
in your club meetings or conventions. $1.50 
postpaid. Send check or money order to: 

Electronic Marketing Services 
Lincoln, RI. .02865 

Distributor inquiries invited. 


NEW ARRIVALS—METERS 
BRAND NEW liberated from 
COLLINS RADIO 


0-200 MA DC 2>/j" square TRIPLETT $3.50 

0-25 MA DC 2Vj" square COLLINS $3.50 

0-3 amp RF 2Vi" square SIMPSON $3.50 

0-300 MA DC 814" square WESTON $5.50 

0-800 MA DC 3%" square WESTON $5.50 

0-3 amp RF 314" square WESTON $6.00 

0-100 na DC 3%" square SIMPSON dual scale 

0-0.3 k 0-3. 0MA $7.50 


MORE new "JUNQUE" LOW 
LOW Prices 


GUARDIAN 

RELAY 

115v BO cycle coil; 3 PST, NO; 
SI’ST NC; DPDT. 3 amp contacts. 
Take-outs, excellent 

$1.75 

140 mmf 
variable 

600v 

Heavy silver plate ; double bear¬ 
ing, two 114" sq. ceramic ends; 
two 14" shafts, 1", & 14" 
threaded. 

$1.00 

ARC 

35 mmf, 600v, % x 1" shaft. 59<# ea 4/$2.25 
25 mmf. 600v, % x 1 %" 59dea4/$2.25 

ARC 

100 mmf, screw driver 49^ea4/$1.75 

ARC 

15 mmf, 600* slotted bakelite 

39d 3/$1.10 

30 mid 

450* DC 

SPRAGUE "ATOM” lytic .1" dia 
x 214". Pigtail leads 

69<* 3/$1.95 

Curly 

Cord 

5 conductor, 1 end tinned, other 
spade lugs. 15" stretches to 8’ 

$1.25 

RG59/U 

8 foot long. 1 end stripped, 
other end with MOTOROLA PHONO 
plug. For mobile instllations 
RG8A/U cable, with FG 210/1’ 
each end, BRAND NEW. 

16" 5«*f ea 4/$2.25; 24" 69d ea 

69d ea 
3/$1.95 

3/$1.95 


CLOSE-OUTS, GREATLY REDUCED 

RT82/ 1215 lo 1206 MC transponder A 

APX-6 'MOON-BOUNCE”. Excel, used. 

less all tubes, with cavities. 40 lbs $7.50 

RT82 ' As above, front door only, trans- 

APX-6 milter section. Excel, used, less 

all tubes, with cavities. 10 lbs. $4.95 


PANADAPTER. 30 MC + 5 MC imput 

IP274./ 400 cycle poser supply. Excel. 

ALA-10 used, witli all tubes and internal 

parts. With instructions for solid 
state 60 cycle poser; and to 14 
Ml’, it desired. 35 lbs. $22.50 

All orders, except In emergency or I'm at a hamfest, shipped 
same day received. For free "GOODIE” sheet, send self ad¬ 
dressed stamped envelope—PLEASE, PLEASE—include suffi¬ 
cient for postage k Insurance. Any excess returned with order. 

B C Electronics 

Telephone 312 CAIumet 5-2235 
2333 S. Michigan Ave. Chicago, Illinois 60616 


CAMERA PII-548/AXT-2 A, power supply, manual, 
spare orthicon. HK-1B keyer. Best Offer or trade 
VHF/UHF gear, panadaptor. K3NZR/0, Macknik, 1712 
Mizzou Place 5B, Columbia, Mo. 


NEED LOOT IN MY SUIT: SB-175 Transmitter and 
power supply, Mosley CM-1 SSB Receiver, Globe 755 
VFO, HE-45 and HE-61 Six Meter Transceiver and 
VFO. J. Gray K1UEQ 19 Swift Ave., Rumford, Maine 
04276. 


CERTIFICATE will be issued by Henry Ford Museum 
to any station that works the Motor City Radio Club 
station, W8MRM, during the 24 hour prior to the Old 
Timers Night banquet. Work W8MRM on May 7 
(GMT ) on or near 1.815, 3.663 (even hours), 3.900. 
7.070 (odd hours). 7.215, 14.300, 50.178 or 146.94 Me. 
Novice contacts by schedule. QSL for certificate. 


CLERGYMEN OF ALL FAITHS! Sixth edition of 
"Clergy and Religious Radio Operators” callbook to 
be published soon. Please inform us of additions and 
changes. Over 1000 calls now included. No cost or 
obligation. Write: Callbook, Capuchin Seminarians, 
K1QFT, Box 218, Hudson, New Hampshire, 03051. 


DAYTON HAMVEriTION April 16, 1966—Everyone 
welcome at the Dayton Amateur Radio Association’s 
15th annual Hamvention, Wampler's Ballarena, Day- 
ton, Ohio. Come and participate in the technical ses¬ 
sions, forums and banquet. See new equipment ex¬ 
hibits. Take part in “Home Brew" contest and hidden 
transmitter hunt. New this year Giant “Flea Market." 
Activities for the XYL. FCC general class examination 
at 09:00 Saturday. Exhibits open Friday evening. For 
information write Payton Hamvention, Department F, 
Box 44, Dayton, Ohio 45401. 


HAMMAKLUND HQ-145-X, in very good condition, 
with 24 hour clock timer. Only $175. Contact Derrick 
W. Vogt, 130 Venice East Blvd., Venice, Florida 33595. 


DX-40 with key, microphone, and new tubes; HR-10 
with speaker; antenna relay; everything in good con¬ 
dition. Everything for $75. Frank Amendola, 11 
Thornwood Place, Scarsdale, N.Y. 914-725-1591. 


HUNDREDS OF ELECTRONIC PARTS, Nixie tubes, 
transmitters, VHF, RTTY. Need space! 13-year collec¬ 
tion, Card will bring list. W9GRO, 2107 Charles St., 
Rockford, Ill. 61108. 


ATTENTION HAM BOOKWORMS: One hundred 
paperback books of the popular best seller type in 
perfect condition, will go to the first complete set of 
73 magazines to date received. Cost of books more 
than $55. R. Kampf, 9 Black Birch, Scarsdale, N.Y. 
914-723-1467. 


SELLING station to pay college expenses. All gear in 
A-l condition. Apache $145; Drake 2-B with speaker 
$195; HW-12 $110. John Carmody, H0OAM, 2915 East 
Locust, Davenport, Iowa. 


HQ-I70AC nearly new, electrically and mechanically 
perfect. Shipped in original factory carton. $275. 
Ameco CN 144 50 MC i.f. $35. Roger Melen WB6JXU 
Rt. 2, Box 486-M, Chico, California. 


"BUGCATCHER” mobile antenna coil, unused, $12.50. 
Two KVA. transformer, 110-220 primary: 7200 center- 
tapped secondary, $30.00 or swap for 4-1000A. 
W5GPQ, 9955 Kittrell; Houston. Texas, 77034. 


HX-IO (professionally tuned) $250; Drake 2-B, 2-BQ, 
2-AC, $210; Dow-Key TRP tr switch $15; Want 75S-3, 
32S-3, 516F-2; KISCQ, l-.alph McCuntock, call 617- 
696-2575. 
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UHF ASSOCIATES VARACTOR trippler to 432 me. 
$25. Two meter Sidewinder $250 less power supply. 
Write W0EOF, 211 S. 7th, Sauk Center, Minnesota 
56378. 


WILL PAY good price for any of following POPULAR 
ELECTRONICS in good condition. 1958: Mar-Jul-Sep- 
Dec. 1959: Jan-Jun-Jul. 1960: Feb-Jun-Nov. J. Dernier, 
318 Garfield, Hastings, Nebraska 


WANTED Goldkit Thriller or Norseman transceiver in 
good condition. Box 272, Savannah, Georgia 31402 


WANTED British EL37 DX transmitter in fair condi¬ 
tion. Box 590, Savannah, Georgia 31402 


COMPLETE SIDEBAND STATION! Hammarlund HX- 
50, $260, HQ-145XC with clock, S-200 speaker, cali¬ 
brator, product detector, SSB and CW AGC, $165. No 
holes in panel. HD-11 Q-Multiplier, $15. Package deal 
S400. will ship. Macdonald, K2GKK/5. 1033 Usher. Fort 
Worth, Texas, 76126. 


COLLEGE. Wired Eico 753 Tri-bander, Heath HP-23, 
Shure 520SL and Stand, $300. Eico 753 Kit in sealed 
box, $185. K9VWQ, 1205 Tanglewood Rd.. Manitowoc, 
Wis. 


RECEIVERS WANTED: R-220 (AN/URR-29). R-388A, 
R-390A, R-392/URR (AN/GRC-19). & SX-73. Also 
want CV-253/ALR and other ALR equipment. Mark 
Wayman, 551 Rainsell Street, San Francisco, California 
94132 


SAMCO, QSLs presents “Proto-Call” for ’66; samples 
10?. Rubber Stamp Owners—STAMP-ETT multi-pur¬ 
pose cards only $1. hundred, ppd. Samco, Box 203, 
Wynantskill, N.Y. 12198 


TOOOOOBES . . . TRANSMITTING-SPECIAL PUR¬ 
POSE. Unused, boxed, guaranteed. . . . 6CW4-$1.40 

6146B-$4.00 614fi-.$2.55 6360-$3.45 417A-$3.95 8058- 

$8.55 . . . Free catalog . . . Vanbar dist. Box 444X, 
Stirling, N.J. 07980 


FOR SALE: Heathkit Seneca VHF-1 with two 6146 
B’s. Excellent condition. $159. Ed Stanley. WB2NQX, 
112 Riverdale Rd., Liverpool, New York. 315-652-9492 


PANALYZOR model SB-8GT10.000. 30 me input. New 
Condition and 1 Acme Telephone Transceiver model IS 
for sale or trade for KWM-2 or S Line. Dr. D. A. 
Sanders, 1609 S. Main St., Gainesville, Florida 


SELLING TWO GONSETT LINEARS: 6M or 2M; each 
has pair 826’s, Requires 5 watts drive for 225 watt in¬ 
put, KIYLU, 40 West Street, Leominster, Mass. 01453. 


QUITTING. Selling out. Drake TR3, Swan 175, 3-1000Z 
linear, beam. Among other goodies. Send stamped 
self-addressed envelope for list. M. Luce W2PTQ. 
Cutchoque, N.Y. 


CONVERTERS $10 and up. World’s largest selection of 
frequencies. Ham TV vidicon cameras and parts at low 
factory-direct prices. See them all now in our full 
page ad in this issue. Vanguard Labs, 196-23 Jamaica 
Ave„ Hollis, N.Y. 11423. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid 
for clean, good operating gear. Write Graham Radio. 
Dept. 10, Reading, Massachusetts. 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio, Dept. 10, Reading. 
Massachusetts. 



3%’’ x RACK PANEL 
10" Depth $5.00 PPD 
Check or M O. No COD 
NYC Res. Add 5% 
NYS Res. Add 2% 

DEVICES 


CONSTRUCT YOUR 
EQUIPMENT THE 
EASY WAY—USE 
THE UNIT CHASSIS 


Wire and test the subchassis out¬ 
side where everything is acces¬ 
sible. Assemble the subchassis 
into the unit chassis and you 
have a professional package. 

» 3 " * 6V," 

sell chassis 


P5S»* 


i 


BOX 136 BRONX N.Y. 10463 


GROVE'S GIANT SALE 

WALKIE-TALKIE #13-103— 

3 transistor . 2 for 

WALKIE-TALKIE #13-105B— 

5 transistor . 2 for 

WALKIE-TALKIE #13-106— 

6 transistor . SALE 

WALKIE-TALKIE #13-108— 

9 transistor . SALE 

WALKIE-TALKIE #13-1 14 

10 transistor . SALE 

WALKIE-TALKIE 3=1 3-1 1 OH- 

12 transistor—2 channels . SALE 

WALKIE-TALKIE #13-132— 

16 transistor—2 channels— 1 Vi watts SALE 
WALKIE-TALKIE JT13-130— 

1 Watt—BRAND NEW MODEL! SPECIAL 


I 

• 

$14.99 

525.88 
$15.99 
$24.95 
$27.95 
$29.95 
$ 68.88 
*87 88 


MICROPHONE SALE! 

TURNER 454X SSB .SALE $14.49 

TURNER 454C SSB .SALE $14.49 

TURNER 254X . SALE $12.99 

TURNER 358D . SALE $13.69 


FIELD STRENGTH METER—transistorized SALE $14.99 
AUTO RADIO—AM/FM/FM—afe— 

Pushbotton—6v or 12v, Positive or 

Negative Ground . SALE $49.99 

SWR BRIDGE—Field Strength Meter— 

#FS45 . SALE $ 8.99 


PENNY BARGAINS!! 

IF's—455KC (Va inch) . 

.SALE 

19? 

RELAYS—Kellogg Swb— 6/35VDC— 
4PDT .. 

.SALE 

99? 

OUTPUT XFMR—10,000 Ohms— 

PP Audio .................... 

.SALE 

99? 

POWER XFMR—550V CT— 

90 MA Fil . 

.SALE 

99? 

TUBE TESTER XFMR— 

(Lots of Fil windings) . 

.SALE 

49? 

FILTER CHOKE—Shielded— 

3Hy-320 MA . 

SALE 

99? 

110V TIMER—60 cy— asst'd— 

59(* ea. 

3 for 

$1.49 

CLOCK TIMER-—Telechron w Sleep 
Selector . 

SALE 

$2.49 

GNS — Tuneable Generator Suppressor 

$1.99 

(Reg. S3.95! . 

SALE 

COAXIAL LIGHTNING ARRESTOR 
CBLA2 . 

SALE 

$2.88 


Amateurs! Order right from this ad AND tell us your 
additional needs in transformers! Largest stock of 
surplus xfmrs of any dealer! Loads of goodie chassis 
full of chokes, diodes, other parts. We've got the 
fun-type goodies for you. Include Call when writing. 

SEND FOR FREE GROVE 1966 CATALOG! 


Send check or money order, include postage, ex¬ 
cess refunded. Minimum order S5.00—50? service 
charge under $10.00. 50% deposit on COD's. 


GROVE ELECTRONIC SUPPLY COMPANY 

3256 N. Pulaski Rd. Chicago, III. 60641 
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BROADBAND FERRITE BALUN 


r j 


%> 


• 2-30 MC 

• 2 KW P.E.P. 

• Completely Weatherproof 

• 1:1 or 4:1 Ratio (specify) * 

• Mounting for Beam or 

Dipole i* I 

Nearly perfect characteristics are obtained by the use of low 
loss ferrite materials and special winding techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damage. Model 601 is de¬ 
signed for a 1:1 ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 601A is available for applications re¬ 
quiring a 4i ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG5SA/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Plus Postage with mating U621B/U add $1.00. 
Write for data sheet or see your local dealer 

TRANSLAB INC. 

4754 Federal Blvd. San Diego, Cali!. 92102 


INVERTERS 


12vdc to 28vdc 


no conversion 


Run your surplus equipment with 

150 WATTS $49.50 
300 WATTS $71.50 

We also make 6vdc to 12vdc 12vdc to 12vdc 
12vdc to 115v 60cps 150 or 300 watt 
12vdc to 115v 400cps 150 or 300 watt 
12vdc to 450vdc 

WRITE for complete information 


INVERTRONICS 


P.O. BOX 342 
PINE BROOK, N.J. 
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# Very difficult circuit this hour. 

* Next higher frequency may be useful this hour. 

Good: 6, 7, 71-7 3, 7 5-79, 23-25, 27-30 
Fair: 5, 8, 7 0, 74, 20, 26, 37 
Poor: 7-4, 9, 27-22 
VHF DX: 7, 72, 27, 22, 37 
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ALL BAND 
VERTICAL 

I7TTK 

WVG MARK IC 


New low cost vertical an¬ 
tenna which can be tuned to 
any amateur band 10—BO 
meters by simple adjustment 
of feed point on matching 
base Inductor. Efficient 
radiator on 10, IS, 20, 40, 75 
and 80 meters. Designed to 

- . .jit en -L-. mrrr!r-* 


THE REJECTOR TUNABLE 
NOTCH FILTER WILL 
GREATLY IMPROVE RE¬ 
CEPTION ON ANY RE¬ 
CEIVER OR TRANSCEIVER — HAM/CB/SW. 
■ No insertion loss. ■ Audio filter with 
tunable range 300 to 4000 cycles. ■ Fully 
transistorized. ■ Ideal for CW-RTTY-SSB- 
AM-SWL. ■ Simply connects between re¬ 
ceiver or transceiver audio output and P.M. 
speaker. Apply 12V. ac/dc (V 2 A) Size—7 1 / 2 " 
x5%"x 2 l / z ". Opt’I AC Supply— $6.95. 


WVG 

MARK 

H 


lotion. Roof top or tower in¬ 
stallation. Single band oper¬ 
ation ideal tor installations 
of this type. Amazing ef¬ 
ficiency for DX or local con¬ 
tacts. Installed in minutes 
and can be used as a port¬ 
able antenna. 

Mechanical Specifications!, 

Overall height — 18' Ac- 


Wound Coil 3Vz“ dia. Mou 
Inq bracket designed tor 


Base Insulator material — 
Fiberglas impregnated sty¬ 
rene. 

Electrical Specifications: 

Multi-band operation — 10—80 
meters. Manna! tap on match¬ 
ing inductor. Feed with 52-7S 
ohm line (unbalanced). Maxi- 
mum power — 1000 watts AM 
or CW-2KW PEP. Omni-direc¬ 
tional. Vertically Polarised. 
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never say die 


100 Country Certificate 

As announced last month 73 will make 
available a certificate for working 100 coun¬ 
tries. Briefly, here is the dope. All contacts 
must be made after 1 May 1966 (0001 GMT). 
Certificates will be available for phone, CW 
and RTTY for each individual band for 100, 
200, 300 and 350 countries. Countries will be 
those accepted by ARRL, RSGB, REF, DARC 
and other national amateur radio societies that 
we announce. We will have a complete list 
available for you about June first. Contacts 
made in any one calendar year count for the 
entire year and for the next four calendar 
years. 1966 contacts will be valid only through 
1970. Cards may be sent to 73 with SASE for 
certification. We will try to establish local cer¬ 
tification committees in various parts of the 
states and in other countries to simplify this 
problem. Each certificate application must be 
accompanied by one dollar or seven IRCs. 

If you have any questions or ideas about 
this write to: GUS, 73, Peterborough, N. H. 
You can look for Ole Gus on 7025, 7245, 
14065 and 14275. Gus can be reached by 
phone at 803-534-6485; collect calls will be 
refused. 

May first is a Sunday ... it should be an 
interesting day on the DX bands. You might 
spread the word ahead of time to make sure 
that as many of the DX stations are on that 
day as possible. It may sound something like 
a contest. You know that we will make a 
particular fuss over the first certificate in each 
call area and each country. 

DX comments 

Please don’t feel annoyed if I make every 
effort not to get myself or 73 into the unenvi¬ 


able position ARRL is in with regards to their 
classifications on countries. They face insolu- 
able problems in running DXCC. 

For instance there is the little business of 
deciding what is and what is not a country. 
Any of you who have been following this 
situation know how ridiculous it has become. 
If you haven’t been following it, trust me that 
it is ridiculous. 

Then there is the interesting phenomenon of 
the DXpeditions which aren’t really there. 
This may be an old time honored arrange¬ 
ment, but apparently it was considerably popu¬ 
larized by a gentleman (?) a couple years 
back who sat in air conditufried splendor in 
north Africa and signed a number of calls, all 
of which the ARRL has solemnly counted 
for DXCC. The feeling seems to be among one 
or two DXpeditioners that as long as ARRL is 
going to count it as if they were in a country 
and there is no one to stop them from signing 
the call from somewhere else,- why go to all 
the bother of going to that country. Indeed, 
their logic seems quite valid. 

We have also been treated to a new devel¬ 
opment . . . the DXpedition that can’t seem to 
hear the top DXers calling them. I don’t know 
how many of the top men were affected by 
this, but in a recent call Charlie, W1FH, ex¬ 
plained that this finally broke him of the DX 
habit and he is off the treadmill. 

Most of us have been aware of the ARRL’s 
strong bias against phone operation, but I 
doubt if any of us thought that they would go 
so far as to completely cancel the phone DXCC 
award. This certainlv is a major setback for the 
SSB gang. 

(continued on page 114) 
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April 

April first is a traditional time for practical 
jokes and mischievous shenanigans. The urge 
to have fun is so great that even the editors 
of normally staid electronics magazines some¬ 
times succumb to the desire to spice their 
usual technical and serious articles with a 
small touch of whimsy. 

In line with this tradition, three years ago 
the April issue of 73 parodied QST. The cover 
of that issue was immediately recognizable as 
the style used by pre-war QST’s and many 
older hams did quite a double-take when they 
saw that 73 on the newsstand or when it ar¬ 
rived at their house. Inside the magazine were 
a number of small touches of satire, too; the 
issue was tremendously popular with our 
readers. 

However, the last two April 73’s have been 
straight—at least as straight as 73 ever is. A 
few hams noticed this and suggested ideas 
for April. A number thought we should do a 
take-off on CQ. Well, to be perfectly honest, 
there isn't that much distinctive about CQ- 
The cover, with its (always) red logo could 
easily be parodied and it wouldn’t be hard for 
a fertile mind to have some fun with the 
column headings and the columns themselves. 
But basically, we were afraid that a parody 
of CQ might have the same effect on hams 
that CQ itself does, and I’m sure that you’ll 
agree that that isn’t something we’d want to 
happen to readers of 73. 

So nothing happened. Well, almost nothing. 
Someone always came up with an idea, but 
always too late. 

Then Barry came to work for us. 

Barry had a very fertile imagination. In 
fact, Barry had about as fertile an imagination 
as anyone really needs. Barry isn’t working 
here now—I hear he went back to school—but 
while he was here, he suggested that.we do 
a parody of Playboy. 

Playboy? Ridiculous. How—or why 7 —should 


a ham magazine do an imitation of a tremen¬ 
dously successful college boy-rising young 
bachelor junior executive magazine? And even 
if anyone had seen any virtue in his sugges¬ 
tion privately, giving other people credit for 
good ideas is not one of the big things here 
at 73, so we ridiculed him and went back to 
work. Then Barry left. 

A few months later, I had a great idea. Why 
not do a parody of Playboy in April? It’s so 
offbeat and far fetched that it could be a lot 
of fun. I suggested it to Wayne. 

Ouch. After what he told me of my idea, I 
didn’t speak to him for three weeks. Luckily, 
he was in Europe those weeks, so things 
weren’t too strained. 

When he came back, he told me that he had 
had.the best idea while he was in Germany. 
Why not do a parody on Playboy in April? 
That was a satire that we could really have 
fun with. 

I said, “Wayne, that’s great!” And went out 
and bought a copy of Playboy (for research). 
Then I bought and analyzed some more copies 
(also for research) and discovered what it was 
that made Playboys so distinctive and popular. 

Unfortunately, we couldn’t use them in 73. 

So I took another long look at the rest of 
the magazine and sent some ideas down to 
Wayne Pierce K3SUK, who does a lot of car¬ 
tooning and art work for us. Well, Wayne in¬ 
vested in some research material, too, and 
you can see the results in this issue. We hope 
you like it. 

Cover contest results 

The winner of our cover contest was Bob 
Taylor with the uh, unusual, cover published 
last month. Bob makes those call letter sweat¬ 
shirts that wow everyone at hamfests and club 
meetings. See December page 103 for more 
information on them. 

(continued on page 118) 
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Ken Cole W7IDF 

P.0. Box 3 

Voshon, Wash. 98070 


Barefoot and All That Jazz 


A recent remark by a Six that he had run 
his Mohawk barefoot all winter brought no 
inquiry from the Bureau of Indian Affairs, 
and no atavistic response from the small per¬ 
centage of my corpuscles entitled to take 
offense, but it left me wondering innocently 
why the Heath ethnology section honors the 
North American Indian so consistently and 
never suggests to the front office that a new 
transmitter be called the Frenchman, the 
Italian, the Yugoslav or the New Zealander. 
And, parenthetically, I do resent Benton Har¬ 
bor’s view that a Marauder is appropriate 
company for an Apache, a Cherokee and the 
rest. That’s taking sides, Paleface. 

Another firm. World Radio Laboratories, 
avoided specific tribal reference, and indeed 
may or may not have had redskins in mind 
when they decided Chief and Scout were 
names with customer appeal. But if these are 
simply brave labels and not subtly coercive 
allusions to frontier prowess, why not use 
Miner, Policeman or Nurse’s Aid? 

With these and other questions in mind I 
turned to the catalogs and soon decided that 
there’s more to the naming game than meets 
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the eye. Sometimes a change in nomencla¬ 
ture excites more interest than the thematic 
choices. Obviously in the Johnson Company 
(Thunderbolt, Viking, Challenger, Valiant, 
Adventurer) a major reappraisal was involved 
in retrenching to mere Courier and Messen¬ 
ger. I wonder what happened that day in 
Waseca, Minnesota? Nothing very decisive, 
apparently. Divisive, rather, for the Valiant 
Challenger clique seems to be sticking by its 
guns. Meanwhile, unimpressed by the arcing 
out front, sanguine craftsmen in the rear of 
the Johnson shop turn out handsome and ex¬ 
pensive components for cold-blooded profes¬ 
sional broadcasters who are responsive only 
to specifications. These artifacts bear no melo¬ 
dramatic names, but then no commercial 
multi-kilowatt transmitter is called Block¬ 
buster, or Behemoth. Performance speaks 
louder than blurbs, but somebody isn’t listen¬ 
ing. 

Hallicrafter seems to have had deeper 
doubts about labels with high muzzle velocity. 
Their Super Skyrider—Defiant—Challenger 
period was followed by a gentle turn toward 
cryptic letter and number combinations, how¬ 
ever a company that starts* with Sky Buddy 
and comes up roughly three decades later with 
Tornado! and Legionnaire! obviously thinks of 
itself as a swinger. So there is still a reason¬ 
able possibility that one day Hallicrafter will 
break out of its cryptogram phase with names 
pitched to shatter a brandy snifter at ten 
meters. But I trust not. 

Sometimes, for one reason or another, it is 
impossible to detect a trend, and this would 
seem to be true in the case of Clegg. Their 
Interceptor is really not a name to conjure 
with, and Venus—an alias of Aphrodite—is a 
curious, mildly distracting choice. Come to 
think of it, why did they favor Venus? Why 
Roman rather than Creek? Rumors that an 
office party was responsible, like other involv- 
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ing deference to Geloso, owe more to frivolity 
than logic. Here is a puzzle. My own guess 
is that a subtle-minded executive topped off 
a perfect day with a double Martini (French 
vermouth, Dutch gin, Spanish olive, Italian 
name) and an amusing little memo scratching 
Aphrodite. And substituting Venus. Reluc¬ 
tantly I’ll give him good marks for acumen, 
if not for chivalry, for it sounds quite odd 
enough to report, “I’m running a Venus bare¬ 
foot.” The Aphrodite theory may be depre¬ 
cated by the company, but then I would point 
out that another Clegg product is called Zeus 
and the implication is that Venus wasn’t 
arrived at by chance since simple consistency 
would have kept Clegg on Olympus, and very 
likely did until word came down from even 
higher that A. was out and V. was m. Too 
bad. 

Turning without real regret from titular 
fantasies rooted in the ethnic, mythological 
and passably valorous, we find that a quality 
of menace is deemed attractive by some exec¬ 
utives. Or, to be more candid, they have opted 
for the silly in preference to the ridiculous. 
Black Widow and Bandit are names that tie 
for a special award plus oblivion. And unless 
it was conceived as an incongruous tribute to 
a lovely airplane Spitfire takes second place. 
For coming up with Sidewinder Gonset wins 
a prize too, and if they decline on the shaky 
ground that this term is a slang reference to 
SSB then a palm will be added for mendacity. 
Sidewinder refers to a reptile. See the College 
Edition of Webster’s New World Dictionary 
of the American Language. A secondary, 
colloquial meaning is also given and I am 
happy to quote it here: “A powerful swinging 
blow of the fist, delivered from the side.” Ag¬ 
grieved AM enthusiasts may see in this second 
definition a subtle technical validity. 

Antenna namers fire shotguns from the hip 
and there is no coherency to the results. Hor¬ 
net, Hustler, El Toro, Mark Something, Super 
Magnum (Antenna Specialists cum Smith and 
Wesson). Not until we come across Joystick 
and TrikStik do the hackles rise. These two un¬ 
fortunate appellations are either offensively 
frivolous or Hugh Hefnerian. If the former 
then they don’t deserve consideration, and if 
the latter a detailed analysis would be inap¬ 
propriate in a family magazine. I’m referring 
to 73. 

Well then, if clear-cut trends are difficult to 
visualize in the nomenclature favored by in¬ 
dividual manufacturers certainly an inescap¬ 
able message appears when one stands off a 
bit and surveys the industry. Take a deep 
breath and run the names trippingly off the 


tongue. Apache! Comanche! Thunderbolt! 
Thor! Viking! Tornado! (Move back.) Bandit! 
Warrior! Spitfire! Sidewinder! Black Widow! 
Challenger! Valiant! Mohawk! The message 
has Super Magnum impact, but I’m almost 
too nervous to read it. The mind reels before 
the panoply of menace and power, but do 
these sound like the names of refined elec¬ 
tronic aids to friendly communication? Cer¬ 
tainly not. A child would recognize them as 
automobiles. The Thunderbird yearns for a 
Thunderbolt; the Apache fits the Fury; put 
your Bandit in a Barracuda. Warrior and 
Mustang. Tornado and Tempest. Spitfire and 
Wildcat. Stuffy Marks this-and-that (issue of 
Britannia and King Arthur) can be accom¬ 
modated by pseudo-Continental Monzas, 
Monacos and Rivieras. Inevitably a Galaxy 
(Space is In) presides in a Ford Galaxie. 

Thanks to weak stomachs, or for some bet¬ 
ter reason, a few companies with familiar 
names have shown little inclination to go the 
frenetic route. National (vale SW-3 cf hal¬ 
lowed memory) is one of these. Hammarlund 
is another, and indeed a short but impressive 
I'st of firms could be introduced as evidence 
that the emphatic banality of noisy labels is 
less than essential to the marketing of an in¬ 
ventory of quality. 

In support of these holdouts one sees indi¬ 
cations of relatively unadorned candor return¬ 
ing to our marketplace, of advertisements em¬ 
phasizing specifications and price, and short 
on irrelevant fireworks. Granted this improve¬ 
ment is neither ubiquitous nor accelerating 
Thunderboltwise, yet how many of The latest 
of our sophisticated and eminently salable 
transceivers have names calculated to chill 
the blood? I can’t think of any. Even hard- 
nose linears are being given labels you can 
mention without reminding the kids of a TV 
program. Does this mean that the intrinsic 
discipline and rewarding efficiency of SSB 
have brought witli^ them a bonus of maturity? 
Are our catalogs going to lose their links with 
comic books, TV and Detroit? I hope so. 

Aggressiveness springs from insecurity, and 
the passage of time brings to most human 
endeavors a reasoned mellowing, a climate 
kind to merit. Defiant names fit weapons, not 
tools. Fifty years ago Fokker aircraft earned 
respect in aerial warfare; today in our coun¬ 
try and in many others a Fokker design has 
won a tough competitive battle for success as 
a domestic route airliner. It doesn’t have a 
horrendous name; it’s called the Friendship. 

o 
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Low cost, high power, single pole switching 
for our most popular VHF bands. It’s 
good down to eighty meters, too. 


ASimpleSixand Two Amplifier 


Bill Hoisington K1CLL 
Peterborough, N.H. 


Having been called on recently to build a 
commercial high power amplifier switching 
from 20 to 150 me with complete frequency' 
coverage for use as a laser modulator, I was 
very tempted to give it a whirl on the air as 
it was being tested through 50 and 144 me. 
The customer was in a rush, though, so 
it was delivered, and another was built 
strictly for six and two, although it can be 
made to work down to 80 meters with a more 
expensive switch and more coils. The VHF 
model is probably of most interest, so I’ll con¬ 
centrate on it. 

Circuit 

There are three things that loom up large 
dollar-wise in this six and two meter ampli¬ 
fier: the tube socket, the blower and the tube. 
However, if you have a 4CX250 or two lying 
around and are thinking of the possibilities 
of a quarter kilowatt on six and two, this de¬ 
sign allows you to switch bands with only one 
pole and one throw. You could also use a sur¬ 
plus, inexpensive, 4X150 in this circuit. 

The circuit in Fig. 1 has been used success¬ 
fully up to 200 me here. It is very hot on two 
meters and even more so on six. It can be seen 



Fig. 1. Schematic of the 4CX250 amplifier for six 
and two meters using single pole switching. 


to be a trough line pi network on two meters, 
changing to a good old coil type pi network 
on six. The switch is a slightly reworked 
(solder on some strap copper leads) knife 
blade copper switch with a porcelain base and 
it sure does the job. Used to sell for 50c in all 
the hardware stores. Maybe still does. 

Note in the circuit that the RF plate choke 
is at the low' (for RF) end of the plate in¬ 
ductor, LI. This particular choke has a slight 
absorption spot near 70 me which does not 
bother in any way on six and tw'o meters, but 
can be a nuisance when working for complete 
coverage from 20 to 150 me. On the job men¬ 
tioned I switched chokes from the front panel 
to jump over 70 me. 

RF output circuit 

I would advise getting a good socket with 
the screen bypass built in. This capacitor is 
in a circular form around the tube, and be¬ 
lieve me, there is nothing like a round flat 
disc for VHF and UHF capacitors. During 
several weeks just spent on this unit running 
up and “down between 18 and 170 me many 
times with all kinds of coils, switches and 
capacitors, not once did it self oscillate. And 
this is with no neutralizing at all. The built in 
screen bypass is really doing its job of isolat¬ 
ing the input from the output circuit. It also 
has another job'lo do as you will see. 

A word about RF currents in screen-grid 
coaxial tubes is in order here. Electrons, as is 
w'cll known, flow' happily from the cathode of 
these tubes over to the plate, greatly attracted 
and speeded up on their way by the high 
positive plate voltage. Field theory says that 
an electron finding itself in a vacuum between 
two conductors, one positive and the other 
negative, will accelerate and slam into the 
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Cl - 20pf WIDE- SPACED. 6 PLATES TOTAL 
C2- 100 OR I50p(, 1500 V 

LI- 2-METER PLATE LINE OF I" WOE BRASS OR COPPER STRAP 

L2- 6-METER PLATE COIL OF 5/32'O.D. COPPER WIRE, 3 TURNS l-l/B‘0.0- 



BIAS 


COPPER-CLAO BAKELITE 

LINE 


BOX ENCLOSING SOCKET 


6 VAC 


NOTE-NOT SHOWN B+ 
IN THIS VIEW ARE 
C3 & J2 WHICH ARE 
ABOVE C2 - SEE 
SECTION VIEW 


END WALL 


TWIST 



2-METER PLATE LINE 


(PARTIAL) 


J2 

UHF 

JACK 


FRONT 


SECTION THRU END OF BOX SHOW ING 
DETAILS OF PLATE A OUTPUT CONN. 


Fig. 2. Top and side views of the 4CX250 amplifier. 


positive conductor at a remarkable number of 
miles per hour, if the voltage is high. In fact 
they will get well up towards the speed of 
light with many thousands of volts. 

However, they do not travel at the speed 
of light in tubes in amateur use, and thus are 
subject to the much talked about transit time 
effect. The point here is that in order to know 
what is going on RF-wise in VHF and even 
more so in UHF, you should differentiate be¬ 
tween the electron flow and the RF current 
flow. A positive wave from the RF drive on 
the grid causes electrons to go through the 
grid. With a few landing on it of course. At 
the moment they go through the grid they 
see the screen ahead of them with all that 
beautiful 250 volts positive on it and away 
they go like dogs after the electric rabbit. 
Same thing happens all over again as they 
go through the screen, only this time they see 
1500 volts (minus the 250 of the screen) and 
really get moving. (This is where the blower 
comes in, by the way). Arriving at the plate 
these electrons, being little particles of nega¬ 
tive electricity, cause the plate to go negative. 
Now, watch out. The wave-front created on 
the plate travels along the plate line LI at 
almost exactly the speed of light, reaches the 
cold end of the trough line about a quarter 
cycle later and then starts back again, reach¬ 
ing the opposing conductor that is, the con¬ 
ductor in the tube that is RF-wise attached to 
the walls of the trough line, as is right and 
proper. But what is this opposing conductor? 
Is if the cathode? Nope. The grid? Guess 
again. It is none other than the highly by-, 
passed screen. The RF waves in the trough 
line cannot get through the screen. The screen 


is thus the second most important element 
for the RF output, not the cathode. 

The cathode leads need to be short for the 
input circuit however. So, the moral is, pay 
attention to the plate-screen RF circuit here 
for those hundreds of watts out you are look¬ 
ing for. 

High power VHF trough lines 

Getting down at last to the actual construc¬ 
tion (“tin "cutting”) we see in Fig. 2 a top 
view of the trough line, switch and 6 meter 
coil. The socket is mounted in the center of 
the front end which is 4 inches by. 4 inches 
thin brass .022 to .025. A flat box is also 
mounted under the socket with a cover con¬ 
taining the blower pipe hole. This cover is 
fastened with four screws, which allows work 
on the socket later if needed. A well insulated 
and spaced low capacitance grid lead is 
brought out to RFC 1 and the grid input ca¬ 
pacity. This must be air sealed of course, as 
well as all others going through the socket 
box, in order that the air from the blower will 
be forced through the socket, which is de¬ 
signed for that purpose. The air continues on 
through the plate fins after going through the 
socket. 

The tuning capacitor Cl should be able to 
take care of the B plus voltage of some 1500 
volts, or higher if you’re that anxious. The RF 
voltage may be considerably higher than 1500 
if the plate circuit is operated unloaded. (Not 
advisable for any length of time!) Do not 
make the usual pencil test unloaded without 
having that pencil on a stick! Insulated! The 
RF really rips out but plenty. Not just a little 
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Fig. 3. Bias supply for the amplifier. 


spark but a roaring arc. Don’t say I didn’t 
warn you. 

The actual plate connection is a thin copper 
strap (soft copper) with its ends bolted to¬ 
gether. The plate line, composed of two 1 
inch straps at the plate which are joined to¬ 
gether about 2 inches from the plate making 
a single strap from then on, is soldered to the 
plate strap, in two places as can be seen in 

Fig \ 2 * 

Fig. 2 also shows the positioning of the 
output capacitor C3 and output jack J2. C2 
and C3 are actually inside the front trough 
line wall. The knife switch is mounted on a 
wood block about lit inches which brings it 
up to level of the plate tank line (2 meters) 
which is positioned in the middle of the 4 
inch high trough line. The flat handle of the 
knife switch may be extended through a front 
panel. Insulated! A panel is advised, as the 
switch, L2, C2, and one end of C3 are all at 
high voltage. I used bakelite shaft extenders 
and mounted the front panel, 3/16 inch white 
plastic, about one inch in front of the front 
wall of the trough line. RFC2 is 80 turns of 
No. 20 solid, covered wire, 23£ inches long, 
wound on a ceramic form M inch O.D. 

That about does it except for a few details. 
The output end wall and the socket wall are 
of thin brass, .022, some 4 by 4 inches square. 
The RF output jack is mounted on a strap 
which is soldered across the top of the trough 
line. You can also close the top in with a brass 
cover if you wish, and the efficiency will go 
up a percent or so on 2 meters. I have not 
done this yet. The output end wall has a large 
hole cut out in the middle (not shown) for 
the cold end of the 2 meter plate line to be 
led outside to the switch. Note that when 
using a pi network this is only cold to the 
extent of being near 50 ohms. 

Again a word of caution. I tuned this rig 
up frequency-wise on low voltage, about 250 
to 500 volts. T don’t like to lose readers. 

Driver and power supplies 

So far I have only driven this amplifier with 
the “50 Watts For $50” rig to be described 


in 73 Magazine. The RF drive power, that is, 
grid input to the 4X250B, is listed as from 0 
to 2 watts in the handbooks, so take your 
choice as to drivers. Even a Sixer should do it. 
I have used various powers on the driver and 
it seems to settle out around 10 to 12 watts 
DC! power to the driver, with the untuned 
grid circuit, cable, and driver being used here. 
The cable connecting the driver at the mo¬ 
ment is about 5 feet long. With an untuned 
grid circuit this cable can change the RF volt¬ 
age on the grid up or down a considerable 
amount as can readily be seen. At or near a 
quarter wave length and tuned by the grid- 
cathode input capacity of the 4X250B there 
could be a lot more RF on the grid than with 
a half wave on the line where one could ex¬ 
pect something like the exciter link voltage to 
be found on the grid. 

Exciter drive power and modulation of the 
driver should be adjusted while listening to 
your own voice or with a scope. You’ll soon 
see why when you do it. 

Bias supply 

We had some trouble at first with a large 
jump in grid bias voltage under RF excitation 
and modulation. This was due to the bias 
source not being “stiff” enough, and was reme¬ 
died by the bias supply shown in Fig. 3. Using 
this supply the negative voltage was 70 with¬ 
out RF drive, 80 with drive, and about 85 
when modulating the driver. The Variac 
shown in the primary of the bias supply is of 
course a better method “Of' regulating such a 
supply than a potentiometer network in the 
DC output. 

Screen supply 

Nothing fussy about the screen supply. Just 
0 to 300 volts, 50 ma, adjusted by another 
Variac. The “Turn-On” switch has a 115 volt 
outlet' wliieh goes to the HV Variac, which is 
in the primary of the HV transformer. This 
allows the screen and HV to be turned on at 
the same time. 

HV supply -. 

Again nothing special. I’m using my old 
KW job, tapped down to 1500 volts AC max¬ 
imum. And of course, another Variac! Cau¬ 
tion! Do not operate the tube with the screen 
on the plate off! All those electrons which are 
supposed to go to the plate land on the screen 
and wowie, what screen current! Very bad for 
a $38 tube. 
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Results 

First, be sure that there is at least 50 or so 
volts negative bias on the grid and that it can 
be varied. Set the screen for about 100 to 150 
volts and the plate for say, 500 volts. This is 
without any RF drive. No plate current should 
show. Drop the bias down carefully. Plate cur¬ 
rent and screen current should begin to show. 
Adjust the plate current to about 100 ma for 
a start. Then apply drive on 6 meters using a 
dummy load, for example a 100 watt bulb in 
J2. Plate current should jump up to some 
200 ma. A good plate dip should now show 


under resonance on rotating Cl with C2 at 
maximum. Adjust C2 for load, returning with 
Cl. This pi network should adjust nicely from 
a large plate dip and little RF output with 
C2 at maximum, through a maximum RF out 
at the proper setting, and on to very flat or no 
tuning at all with C2 at minimum. This last is 
not the place to leave C2 and plate current 
will be heavy. A little practice will show you 
how to operate the pi net. The maximum RF 
output point is very noticeable over quite a 
narrow range at or near the proper setting for 
C2. On 2 meters of course there will be a 
great deal less of C2 for maximum output. 


All Band Switching? 


As mentioned in the introduction of this ar¬ 
ticle, this circuit can be used in a real “all- 
band” amplifier—at least down to eighty 
meters. Perusal of many journals turned up 
several articles on the 4X150 series tubes, but 
most of these used on two meters called for 
large plumbing in the form of VA" tubing 
which is not easy to work with. None of them, 
to my knowledge, used switching from two 
to six—or lower. 

Being an ardent VHF-UHF contriver since 
the pre-WWII days on five meters, I have 
always been slightly annoyed by articles and 
rigs with the title “all-band” only to find the 
range to be eighty through ten. With this 
amplifier you can switch from two to eighty 
meters. You can also build it out of copper- 
clad bakelites and thin brass without going to 
plumbing. Fig. 4 shows the circuit when go¬ 
ing down to 20 me, which I have done, or all 
the way down to SO meters, which I have not 
done yet. Note particularly the shorting of all 
coils not used, by the multiple arms of the 



Fig. 4. "All band" version of the amplifier. 



Here's the continuous coverage 20-15Q me laser 
modulator that led to the simpler six and two 
amplifier. 


switch, and the switching in of additional 
loading capacitors as the wavelength in¬ 
creases. 

SI is shown in the 2 meter position. The 
Radio Switch Coip. of Marlboro, N.J., makes 
excellent units of this type in a variety of 
sizes. Personally, I have always favored one 
complete operating position per band, but 
this rig may change that. A complete rig per 
band can get a little expensive, which is why 
I like Compactions and the simplest type of 
rigs possible. I like to sit down at a table and 
have the 2 meter antenna connected to the 2 
meter rig, the 2 meter converter, etc. Well, 
that is for you to decide, and this switching 
amplifier gives useful food for thought. If you 
get up beyond the 500 volt, 100 watt class, 
the modulators get cumbersome, so one big 
modulator could be switched. You have to 
suit yourself on this complex question. 
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Here’s the greatest advance in 
mobile history - - the Lancer WOO 
rated for WOO watts DC input or 
2000 watts P.E.P. SSB (input to 
the final). Now enjoy the ultimate 
in 5-band mobile DX’ing with one 
dependable high power rated anten¬ 
na featuring: 

(1) Interchangeable coils for your 
favorite bands - - 15, 20, 40, 75/80. 

(2) Direct coupling on W meters. 

(3) Mosley-designed corona ring at 
antenna tip for elimination of 
corona power losses. (4) Capacity 
coupled top whip section for maxi¬ 
mum antenna efficiency. (5) 52 ohm 
impedance. (6) VSWR 1.5/1 or less 
on all bands. (7) Hinged whip for 
easy fold-over. (8) Lower antenna 
section reverses to provide choice 
of hinge use on trunk or bumper. 

FOR MORE INFORMATION WRITE: 
(code no. 95A) 

4610 N. LINDBERGH BLVD., BRIDGETON MO. 63042 


Now check for good modulation using a 
tuned diode, transistor amplifier, and padded 
earphones as explained in previous articles. 
This little system allows you to hear yourself 
as others hear you! 

There are several adjustments for an AM 
linear. The amount of RF drive is important; 
the fixed bias on the grid; the amount of 
driver modulation; the screen voltage; and the 
RF loading of the plate circuit. The effects of 
these are readily heard while listening on the 
“system”. All handbooks on AM linears men¬ 
tion the adjustments as “critical”. If you try 
to put one on the air without listening to it 
yourself, this could be true. But if you have 
the means to hear what is going out, then I 
do not agree. I have left the adjustments alone 
for weeks and still OK. Modulation reports, 
“Excellent,” “modulation a little heavy but 
good,” and so on. Don’t forget that an AM 
linear is 66% efficient RF-wise under driver 
modulation. Not 33% as sometimes mentioned 
by handbooks. Some of them (handbooks) 
have only committed “sins of omission” by 
just mentioning the 33% and not saying any¬ 
thing about the 66%. 

This article mainly concerns obtaining 6 
and 2 meter RF with a low-cost simple switch. 
This it does! I have received various reports 
running from “an increase of 1 S unit,” to 
“you went up 3 to 4 S units” comparing the 
linear with the 50 watt set. Also, I have by 
no means pushed it yet, running only about 
200 ma and 1000 volts maximum so far. Will 
try high level modulation—and more power 
later. After all, this bottle (ceramic it’s true) 
is conservatively listed at 250 watts output in 
the tube handbooks, so, we’ll see. 

... K1CLL 


*A scope is recommended. Editor. 


. That Pretty Anodizing 

Many fellows who build gear for themselves 
are very happy when they get hold of some 
of the beautiful anodized aluminum that is 
available. It makes attractive construction 
projects, but they unfortunately often work- 
very poorly. The culprit is that beautiful finish. 
Aluminum anodizing forms one of the finest 
insulators known. It is almost glass-hard and 
has excellent dielectric strength. So when you 
used anodized aluminum, scrape it thoroughly 
any place you expect electrical contact to exist. 
Don’t rely on toothed lockwashers. Remove 
the finish by sanding until you see that ugly 
bare aluminum. 

. . . Jack Bayba W8BPY 
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Hartiand Smith W8VVD 
467 Park Avenue 
Birmingham, Michigan 

The 

Bee Eliminator 

Tired of having to promote antenna raising 
or lowering bees whenever you want to try a 
new beam or repair an ailing sky wire? The 
Bee Eliminator will free you forever from the 
need for borrowed muscles when it is tower 
wrestling time. Constructed of readily avail¬ 
able material, this simple device offers the ad¬ 
vantages of a tilt-over tower at a fraction of 
the tilt-over tower’s cost. 

The prototype illustrated in the accompany¬ 
ing photo and sketches consists of a U-shaped 
wooden support and several pieces of J4" gal¬ 
vanized pipe fashioned into the drum and 
crank of a hand operated winch. The dimen¬ 
sions shown are not critical and so they may 
be altered to suit your own requirements. 

If you can’t mount the winch at the corner 


W8VVD is a sdf-emploijecl mail order dealer 
of 8 mm film and supplies. He’s written many 
articles for all of the electronics magazines. 




of the house, as in the author’s case, increase 
the length of the side boards from 8" to 20" 
to provide plenty of knuckle clearance for 
your cranking hand. A reduction in the crank’s 
length is not recommended, since the shorter 
you make it, the harder you’ll have to work 
when raising the tower. 

A 14" steel rod acts as a safety stop to pre¬ 
vent the crank from running backwards when 
the winch is unattended. The stop should 
always be pushed to the right, except when 
you are actually turning the crank. Small bolts 
in the ends of the rod keep it from acciden¬ 
tally sliding out of the U-frame. 

Provided there is no more than a 400 pound 
strain on the pulley attached to the tower, you 
can use the Bee Eliminator without modifica¬ 
tion. Greater loads, however, will require %" 
nylon rope, heavy duty pulleys and added 
bracing of the winch box. Manila rope should 
be avoided because it lacks both the strength 
and excellent weathering properties of poly¬ 
ethylene and nylon. . . . W8WD 



Fig. 3. Method of stringing rope between tower 
and winch. 
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Carmen Diodafi K3PXT 
93 N. Hilltop Drive 
Churchville, Pa. 

Photos by W3IKH 


The Six Meter Jewel 

A complete six meter VFO controlled 
fifty watt transmitter. 


“Well, the rig here is home brew.” A re¬ 
quest for additional information reveals the 
following: Power supply, modulator, exciter 
and vfo are on separate chassis complete with 
interconnecting cables. 

Since many hams do not have rack mounted 
equipment, the resulting conglomeration of 
cables and chassis is usually not scenic. The 
average ham, by nature a procrastinator, never 
quite gets around to removing the haywire 
appearance which is normally generated in his 
anxiety to get the new rig on the air. 

If signal reports are satisfactory, appearance 
be darned! The rig works swell (the ultimate 
goal) so why worry. If anything goes wrong 
with the rig, we’ll take care of it then. 

Pictured here is a 6 meter gem designed 
and constructed by W3GMA and K3PXT. 
Two identical units have been constructed, the 
only variation between the two is a result of 
parts available. 

As to function—K3PYB, harmonic of PXT, 

K3PXT is an employee of the Frankford Ar¬ 
senal, Metrology and Calibration Group. The 
Jewel is a club station ( K3WBI) project for 
some of the club members. 


can attest to 7 states the first day of operation, 
and has since worked 23 confirmed states with 
very little effort. Signal reports were: You’re 
5-9 plus, lots of QRM on vena* frequency om, 
but you’re pounding right through, absolutely 
no difficulty copying your station, beautiful 
clean crisp signal, etc. In general reports have 
been such that MYL is kept busy sewing on 
the shirt buttons. 

The cost of this unit is negligible since most 
of the parts have been salvaged from dis¬ 
carded idiot boxes. Parts not available from 
passe boob'tubes were purchased surplus. 

Most important is the feeling of pride with 
the statement, “Well the rig here is home¬ 
brew,” while surveying the neat compact rig 
that you have built and are operating. 

Circuit description 

The power supply uses a single transformer 
for both low and high voltage. The low voltage 
section uses two 6AX4’s in a full wave recti¬ 
fier circuit. Capacitor input insures minimum 
hum in the audio circuits. The high voltage 
circuit consists of a 5U4, combined with the 
rectifying elements of the 6AX4’s as a bridge 
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Fig. 1. The Six Meter Jewel rf section and modulator. 


circuit. Choke input provides good regulation 
for the 6146. A dpst switch removes the dc 
voltages from the plates of all tubes for stand¬ 
by operation, while simultaneously deenergiz¬ 
ing the Dow Key ant relay. 

The rf section uses a 5763 as an electron 
coupled Hartley oscillator which tunes from 
8.3 to 9 me. The tuned circuit of the oscillator 
is loaded with a high C to L ratio for good 
stability. A voltage regulator supplies the 
screen grid (oscillator plate) which is electron 
coupled to the plate circuit. This electron 
coupling isolates the oscillator from the fol¬ 
lowing stages. The combined high C to L 
ratio, voltage regulation and electron coupling 
results in a very stable vfo with effectively 
negligible frequency shift. 

The plate circuit of this stage is a frequency 
tripler, capacitance coupled to the following 
doubler stage. The doubler is in turn capaci¬ 
tance coupled to the input of the final at the 
operating frequency, with a very healthy 4 
to 5 ma of grid drive throughout the entire 
6 meter band. The output of the final utilizes 
the very flexible pi-coupled network for 
greater harmonic attenuation, and relatively 
constant impedance throughout the entire 
band. An additional advantage to this method 
of coupling is that it may be used at some 
future date as the input to an amplifier for 
additional power, when deemed necessary. 

The modulator section is straight forward. 


using three stages of RC amplification before 
a direct coupled hot cathode paraphase ampli¬ 
fier, which feeds a pair of old reliable 61.6’s, 
operating class AB1, for plate modulation. The 
umbypassed cathodes of the amplifier com¬ 
bined with the direct coupled paraphase am¬ 
plifier, results in excellent frequency response. 
Most important, however, is the elimination of 
an interstage transformer’s space 'S?id cost. 


W 




Bottom view of the Six Meter Jewel. 
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Construction 

The complete transmitter is constructed on 
a 12 x 10 x 3" chassis. The front panel is 12 
x 8". Its sole purpose is to mount the meters. 
The meter at the left is the modulation indi¬ 
cator which at the time the pictures were 
taken was not wired in because of the author’s 
inability to scrounge the necessary diodes at 
the time. This meter is used to ascertain that 
modulation does not exceed 100%, thus avoid¬ 
ing splatter and distortion. The center meter 
is the final amplifier plate current and the 
meter to the light is the final grid. Using the 
proper shunts, multipliers, and switch, one 
meter can be used to monitor these circuits. 
The individual meters provide simultaneous 
monitoring of the important circuits and an 
instant indication of any difficulties that may 
arise during transmissions. 

The oscillator dial (lower center) is a Na¬ 
tional Velvet Vernier drive. This unit requires 
no mechanical change and is mounted directly 
to a Hammerlund MC 50S variable capacitor. 
The dial is marked 0 to 100. A calibration 
chart may be used for frequency identification, 
or the spot switch technique of zero beating 
the receiver can be used to determine fre¬ 
quency within the calibration accuracy of tire 
receiver. The latter method, of course, is the 
most practical. 

The 6146 final is mounted in a horizontal 


position beneath the chassis. Small holes 
spaced M inch apart on the top and side of 
chassis provide sufficient ventilation for cool¬ 
ing. This method of mounting the final makes 
efficient use of space that would normally be 
wasted. 

In general, the layout is simple. There is 
no crowding of component parts, ample room 
for wiring and soldering, nor is the rig con¬ 
structed elevator fashion (level on level) as 
can be seen from the photos; practically all 
component parts are easily accessible for trou¬ 
ble shooting when required. 

Calibration and adjustment 

The rf section is adjusted for proper fre¬ 
quency stage by stage with the aid of a grid 
dip meter. The over modulation indication 
meter is adjusted as follows: speaking nor¬ 
mally into the microphone adjust the modula¬ 
tion control until the needle deflects sharply 
upwards at speech peaks. The upward swing 
of the meter now indicates that modulation is 
in excess of 100%. Now slowly turn back the 
modulation control to the point where meter 
movement no longer occurs at peaks. 

The meter effectively eliminates the need 
for a scope for modulation adjustment and 
permits easy adjustment for obtaining 100% 
modulation with no fuss. 
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Fig. 2. Power section of the Six Meter Jewel. 


The filaments should be set to on, at least 
a half hour before operation to ascertain mini¬ 
mum drift of the oscillator, however, the 
longer the filaments are on the more stable the 
oscillator. Set the Trans. Rec. switch to Trans, 
and adjust the tripler tuning and doubler tun¬ 
ing for maximum grid drive. Adjust the plate 
tuning for minimum plate current and the 
plate loading for maximum indication. Alter¬ 
nate between the two until a plate current of 
120 ma is obtained. 

When changing frequency, it is not neces 
sary to retune the transmitter unless the grid 
current drops below 3 ma; it is only essential 
to redip the plate tuning and adjust the plate 
loading. 

Conclusion 

This rig as constructed is ideally suited for 
the ham who has a limited operating space, 
its size is such that it is easily transported from 
Qth to Qth during periods of mobility (vaca¬ 
tions, etc.). 

It is the writer’s intention to construct trans¬ 
mitters of this type for several bands, each 
transmitter completely independent, yet capa¬ 
ble of driving an amplifier for greater power 
when deemed necessary. 

Most important a breakdown in one trans¬ 
mitter will not curtail operating activities for 
more than a single band. Meanwhile we’ll look 
for vou on 6 meters. 

. . . K3PXT 

Coil Table 

LI. Oscillator, 9 turns number 20 on %" ceramic form. 

Tapped third turn from cold end. 

L2. Tripler, Like LI, but no tap. 

L3. Doubler, 5 turns #18, Vi" diameter, %" long. 

L4. Plate, 5 turns #14. %" diameter, %" long. 

RFC1. 6 turns #22, Vi" diameter, spaced wire diameter. 
RFC2, 3. Ohmite Z50. 
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A formula for optimum spaced — 
optimum gain parasitic antennas 


The Ascendency Curve Yagi 


Robert Cooper K6EDX/W5KHT 
c/o Valley Vision, Inc. 

P.O. Box 4079 
Modesto, California 


When the Japanese physicist. Doctor Yagi, 
released his design formulae for the now 
famous antenna design which carries his name, 
a new era in directional, narrow band, rela¬ 
tively high gain antenna performance was 
born. 

In the nearly three decades that have followed 
many an ardent antenna man has attempted 
to improve or refine the basic yagi formulae 
and some have met with varying degrees of 
success. 

Most recently, although the period extends 
back more than ten years, the very long-many 
elemented version known variously as the Long 
John and long yagi has captured the spot¬ 
light in amateur antenna design circles. 



A |-1 B 


g • BIRO VSWR METER, MOOEL 43 
TR • K)0 Mm OUTPUT ON 222.5 MC 

A 1 -B 1 -AREA Of CURRENT MEASUREMENTS IN CHARTS NO. 1.2.3 
A - B -TEST RANGE PATH (250 FT.I 

Fig. 1. Test set up for the antenna measurements 
described in the text. 


This antenna design, sporting six or more 
parasitic elements, has developed along the 
theoretical lines of “if a little bit is good, a lot 
is better”; referring to the total number of in 
line elements in the antenna plane. 

Unfortunately this is not always true. The 
mere presence of additional elements is no 
guarantee that performance of the antenna 
will improve. And in fact the converse has 
been found to be true if the designer is not 
extremely careful as to where he places his 
elements and how they inter-act with other 
elements in the same or -similar planes. 

Very briefly, the basis for any parasitic 
antenna is the driven element or dipole. With 
the addition of a longer-than-dricen element 
element-’ ( the reflector) the radiation pattern 
of the dipole changes from bi-directional to 
uni-directional. And the characteristic feed 
impedance of the driven element changes; it 
lowers. 

With'the addition of the first shorter-than- 
driven element element (the director) the 
radiation pattern of the antenna changes still 
further, narrowing in the front (i.e. through 
the director element). And the characteristic 
feed impedance changes once again; still 
lower. 

Beyond this point (the three element beam) 
the addition of parasitic elements usually takes 
place ahead of the first director. And with 
each additional director, the theory is that the 
forward horizontal and vertical radiation pat¬ 
terns sharpen resulting ultimately in a highly 
directional antenna that radiates essentially 
only in the forward direction over a compara- 
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tively narrow horizontal and vertical field. 

However as additional directors are added 
to the antenna, each one has a corresponding 
“field effect” on those elements already pres¬ 
ent and many of these elements will in turn 
have an affect on the characteristic feed im¬ 
pedance of the driven element; lowering this 
impedance still further. 

At some point in the addition of directors 
the feed impedance fluctuations stabilize and 
only the forward pattern (and to a small ex¬ 
tent the side lobes) are further affected as 
additional elements are mounted. 


Inter-element relationships 

The primary consideration, then, in the 
careful design of any optimum gain parasitic 
antenna is the careful derivation of the final 
operating position of the various parasitic ele¬ 
ments. Inter-element relationships is of pri¬ 
mary concern. 

A number of text books and published 
sources contain reference data for the design 
of optimum gain vagi antennas. If you will 
carefully analyze these standard sources you 
will quickly discover that no two are alike and 
many differ widely in approach. 

Most however claim to have reasonably co¬ 
inciding results. 

Anyone who has worked with parasitic an¬ 
tennas is aware that two widely diverse sets 
of dimensions for two antennas, each to per¬ 
form over the same frequency range, will de¬ 
liver two widely diverse sets of performance 
parameters. 

Our aim here is simple. To illustrate under 
carefully controlled laboratory conditions the 
inter-element relationships found in parasitic 
element antennas of up to eight elements, and 
to suggest that any VHF-UHF antenna en¬ 
thusiast following the procedures outlined here 
will have as a finished product a yagi antenna 
that squeezes an extra 10 to 20 percent for¬ 
ward gain into the troposphere, with each 
parasitic element delivering true optimum 
performance. 

Measured inter-element relationships 

All design work, measurements and results 
were gathered under reasonably pure labora¬ 
tory antenna test range conditions using the 
equipment set forth in Fig. 1. The results here 
have been duplicated over a wide range of 
frequencies covering 50 to 950 me and com¬ 
parative analysis has been performed using 
both commercial and so-called standard hand¬ 
book design yagi antennas in the amateur 144 


I WvWv ? 


n 

u 


ORECT10N OF MEASUREMENT ALONG BOOM 


Fig. 2. The measured current peaks found in front 
of the driven element (dipole) of the test 222.5 
me yagi when the driven element was mounted by 
itself on the test boom. Note the 32 inch (0.6 
wavelength) symmetrical current (power) peaks as 
the test receiving dipole and meter were moved 
away from the driven element. 


and 220 me bands. 

In each instance the test results indicated 
an improvement in forward gain over con¬ 
ventional existing antennas or designs varying 
from a low of ten percent on the better de¬ 
signs to a high of 20% on those not so good. 

Reference is first made to Fig. 2. Tbis illus¬ 
trates the principal of measured wave fronts 
or current points as found along the forward 
(right angle) path of fire from a gamma 
matched and resonant 222.5 me driven ele¬ 
ment, suspended on the test range. 

A floating reference pick up dipole feeding 
a micro-ammeter field strength indicator was 
moved along the horizontal radiation plane of 
the driven element and measurements made 
of the physical distance between correspond¬ 
ing current peaks. These distances are plotted 
on chart number one, and they correspond to 
0.6 wavelength in free space at tbe operating 
test frequency of 222.5 me. (Note: 0.6 wave¬ 
length is an observed phenomenon and should 
not be confused with 0.5 wavelength current 
peaks normally assumed in antenna theory 
discussions.) 

In step number two a reflector element, 5% 
longer than the driven element at the test fre¬ 
quency, was mounted on the same boom with 
the driven element, and a down-test range 
field strength meter was observed while the 
reflector was positioned for optimum forward 
gain. 

In step number three a 2.5% shorter-than- 
driven element director., was mounted on the 
same boom and the identical down range field 
strength indicator was utilized to position the 
director in the position on the boom where 
optimum forward gain could be measured. 

In both steps, the addition of the reflector 
and the addition of the first director, the 
gamma-matched driven element was re-tuned 
for optimum loading and minimum VSWR as 
indicated on a Bird thru line meter with a 
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250 milliwatt element. In each case the VSWR 
was lower than 1.2 to 1 after adjustment. 

Fig. 3 references the physical spacing of 
each element, with its neighbor or neighbors, 
starting with the addition of the reflector ele¬ 
ment. 

Fig. 3 should be studied at tin's time. Here 
the reader will observe that as additional di¬ 
rectors, beyond the first, are added, and the 
down range relative field strength of the an¬ 
tenna increases, various changes take place 
in the physical spacings of the already posi¬ 
tioned elements and the gamma-match set¬ 
ting. 

After the second director is added (i.e. the 
four element parasitic) the gamma setting 
becomes uniform indicating that in this par¬ 
ticular design approach any five or more ele¬ 
ment beam (using three or more directors) 
will load with the same gamma (or other form 
of matching) setting as a four element (with 
two director elements). 

In Fig. 3 pay particular attention to the 
addition of the fifth director. 

Keep in mind that in each case the addi¬ 
tion of each element was made solely on the 
basis of locating the element where (after all 
other inter-element relationships were com¬ 
pensated) optimum forward gain resulted. 

With the addition of the fifth director, the 
human urge to want to locate it approximately 


14-18 inches ahead of the fourth director was 
great, even though the antenna test range 
measurement equipment indicated that opti¬ 
mum gain was actually nearly 34h inches 
ahead of the fourth director. 

To the eye, the fifth director seemed to 
want to locate where the sixth should go, and 
a gaping hole existed in the boom position 
where the fifth should be! 

This particular episode cost us more than a 
week of back tracking and re-building, but 
the results always came out the same, regard¬ 
less of such variously tried changes as height 
of the antenna above ground, vertical or hori¬ 
zontal polarization, and so on. 

The real surprise after this stage of devel¬ 
opment came with the addition of the sixth 
director. Our assumption was that it should 
locate another 34M inches (approximately) 
ahead of the fifth physical director. We tried 
this and the field strength diminished. At¬ 
tempts to position it in the general area of 
14-18 inches ahead of the fifth director (as 
the other prior directors had spaced out) met 
with a very slight 4% improvement in down 
range field strength. 

On a hunch the sixth director was placed in 
the “hole” where the fifth should have located, 
and after some small amount of inter-element 
juggling, the antenna gain jumped and the 
final positioning shown resulted! 


ELEMENTS /GAIN ELEMENT LOCATIONS / SPACINGS 


NOTES/TEST RANGE READINGS 


DIPOLE 
Odb GAIN 


DIPOLE / REFLECTOR 
5.2 db GAIN 


DIPOLE/REFLECTOR 
I DIRECTOR 
7.9 db GAIN 


DIPOLE / REFLECTOR 
2 DIRECTORS 
9.1 db GAIN 


DIPOLE /REFLECTOR 
3 DIRECTORS 
IO.I db GAIN 


OIPOLE/ REFLECTOR 
4 DIRECTORS 
10.4 db GAIN 


DIPOLE / REFLECTOR 
5 DIRECTORS 
11.0 db GAIN 


DIPOLE /REFLECTOR 
6 DIRECTORS 
13.1 db GAIN 


lOW 


I0W 

10%' 





I0%‘ 

10%' 

®Vk‘ 




\ov* 

10%' 

17%' 

I4°/i6 



I0 3 4" 

10%" 

I6W 

17%“ 

l5 5 /s" 


low 

I0%" 

16%' 

18%" 

I4%2 

347i6 

| ioW 

10%' 

I6 9 /i! 

14%' 

19%“ 

18%' ! 


FIELD STRENGTH READING 7pA 
AT RECEIVING TEST POINT. 


GAMMA MATCH CAPACITOR ADJUSTED FOR M VSWR. 
FIELD STRENGTH 20 pA. 


GAMMA MATCH CARACiTOR ADJUSTED FOR hi VSWR. 
FIELD STRENGTH 47 pA. 


GAMMA MATCH CAPACITOR ADJUSTED FOR 1.15*1 VSWR. 
FIELD STRENGTH GZ pA. 


GAMMA MATCH CAPACITOR ADJUSTMENT NOT NECESSARY. 
FIELD STRENGTH 80 pA. 


NO GAMMA MATCH CHANGE. 

FIELD STRENGTH READING UP TO 90 pA. 


NO GAMMA MATCH CHANGE. NOTE WIDE-SPACED FIFTH 
DIRECTOR. FIELD STRENGTH 104pA. 


NO GAMMA CHANGE. NOTE SIXTH DIRECTOR BETWEEN 
FOURTH AND FIFTH. FIELD STRENGTH ISO pA. 


Fig. 3. Results of adding elements to a dipole. Gain is referenced against original tuned dipole. 
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I suspect that others have found that the 
fifth director in a controlled environment yagi 
belongs well ahead (relatively) of the fourth 
for there are such designs in print today in 
reference books. However I also suspect that 
other designers, upon noting this fifth-position¬ 
ing, have also assumed (as I did) that the 
sixth would also locate the same approximately 
elongated spacing distance ahead of the fifth. 

My extensive experiments indicate this is a 
mistake for in truth the sixth goes where the 
fifth should have gone. 

This is relatively simple to verify. Remove 
the last director (fifth to be added—sixth in 
line) after the sixth to be added (fifth in line) 
has been positioned. Performance drops much 
out of proportion to the gain of the theoretical 
last director’s influence. 


Inter-element relationships 

In Fig. 2 measured current points were 
plotted as a function of physical distance along 
the path of fire of the driven element. 

In Fig. 4 these same measure points are 
referenced against the final positions of the 
parasitic elements in the six director (eight 
element) parasitic antenna. Note carefully 
where each element falls relative to the rise 
and fall of the current peaks plotted before 
the elements were added and positioned. 

Note, if you will, that director elements 1, 
3 and 5 fall on the descending (down) side 
of the current slope while director elements 
2, 4 and 6 fall on the ascending (up) side of 
the same curve. 

Refer to Fig. 5. 

Here the relative position of these director 
elements is shown as a percentage of the 
physical distance from the top (or start) of 
the current curve in which it falls. 

In the eight element yagi, for example, 
director number one is 34% do ten (or physical 
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Fig. 4. Current peak on driven element alone rela¬ 
tive to position of directors. 


Spacing of Director Elements 


No. 

elements 

D! 

D2 

D3 

D4 

D5 

D6 

in yagi 

3 

4 

5 

6 

7 

8 

34% 

34% 

34% 

340 / 0 

34% 

34% 

86% 

85% 

85% 

86% 

138% 

133% 

142% 

132% 

1950/o 

188% 

192% 

249% 

295% 

2970/ 0 


Spacings given here are for any number of total ele¬ 
ments up to 8, with a 0.2 wavelength reflector spacing 
(for maximum gain). Note the "ghost element" in the 
7 element yagi. 


Spacing for 100 me Yagi 


8 Elements D1 to D2 to D3 to D4 to D5 to D6 
25 . 52 " 35f66" 3A28" 42^94" 40.79" 34.34" 


Fig. 5. Element to element spacings are given with 
the first D1 measurement the distance from the 
driven element to the first director. The total boom 
length required is 18.1 feet. The driven element 
length is 55.20 inches and the reflector to driven 
element spacing is 23.85 inches. 

distance ahead) of the driven element, which 
represents the start of the first curve. 

Director number two is 86% up (on the 
ascending side) of the same curve. 

Director number three is 32% down the 
second curve. 

Director number four is 92% up the second 
curve. And so on. 

In each case the optimum spacing of the 
elements, and their final optimum gain set¬ 
tings, is a clearly recognizable pattern or posi¬ 
tioning that corresponds precisely with the 
originally measured 0.6 wavelength repeating 
current peaks emitted by ‘tire driven element 
standing alone. 

It is a relatively simple matter to reduce 
these observations to a formula which will 
allow the builder to duplicate these perform¬ 
ance parameters on nearly any VHF-UHF 
frequency. 


Calculating ascendency curve 

(A) Determine the center frequency of the 
range you wish to cover. Calculate the 
ascending-descending curve (0.6 electrical 
wavelength in free space) by the following 
formula: 


492 

-divided by 5 X 6 

Jt 1 req. m me J 

Convert to inches by multiplying the result 
of above by 12. 

(B) This figure, the A/D Curve, will deter¬ 
mine the placement of all of your director 
elements. The spacing for the reflector will be 


24 


73 MAGAZINE 



equal to the figure determined in (A) above, 
divided by 3. This is 0.2 wavelength spacing. 

(C) The placement of all director elements 
can be determined by following the table be¬ 
low. In this table, everything is given in per¬ 
centages in terms of the percentage of the 
A/D curve (0.6 wavelength) derived from 
(A) above. For example, as shown below, in 
an eight element (6 director) vagi for 100 me, 
the first director will be 34% down the de¬ 
scending side of the first A/D curve, as meas¬ 
ured from the driven element forward. 34% 
of the A/D curve of 5.963 feet at 100 me is 
25.52 inches. The first director, then, falls 
25.52 inches ahead of the driven element, at 
100 me. The second director falls 86% along 
the same first A/D curve, or 61.18 inches 
ahead of the driven element. And the third 
director falls 132% along the A/D curve, or on 
the down side of the second A/D curve. At 
100 me, with a 5.963 foot A/D curve, 132% 
along the curve flow falls 94.46 inches from 
the driven element. And so on. Just remember 
that all calculations are in terms of the basic 
A/D Curve, which is computed from (A) 
above. 

(D) Element lengths, from experience, is as 
follows. If the vagi is to perform over a 5 
megacycle (or smaller) bandwidth, make the 
reflector 5% longer than the driven element 
and the directors correspondingly 2.5% shorter, 
each that amount shorter than the preceding 
director (or driven element in the case of the 
first director). If the yagi is a broadband affair, 
to work over a 6 megacycle wide television 
channel, make the reflector 5% longer than the 
driven element and each director 5% shorter 
than its predecessor element. 

(E) The formula for calculating driven ele¬ 
ment length is as follows: (assuming use of 1 
inch or smaller diameter tubing for the driven 
element at frequencies lower than 450 mega¬ 
cycles ) 

Length in inches = -^2^——— 

frequency in me 

Finally, for reference sake, and purification 
of the presentation. Fig. 6 illustrates the cur¬ 
rent peak readings made after the eight ele¬ 
ment yagi was completed. For reference sake 
the dashed line is included as the original 
readings taken with the driven element alone. 

Here it is clearly evident that current rela¬ 
tionships in the transmitted wave front are 
largely distorted and re-plaved with the addi¬ 
tion of the parasitic elements to the single 



YAGI ELEMENTS SHOWN IN RELATIVE POSITION 
TO BOTH SETS OF READINGS 

Fig. 6. Current peak readings made after the eight 
element yagi was completed. 


element driven-element antenna. Interestingly 
enough, the roles of the odd numbered direc¬ 
tors (1, 3, 5) and the even numbered direc¬ 
tors (2, 4, and 6) have reversed in this an¬ 
tenna field comparison. Whereas the odd 
numbered directors formerly fell on the de¬ 
scending side of the driven-element only cur¬ 
rent curves, they now fall on the ascending 
side of the new curve. And the opposite is 
quite true for the even numbered directors, 
falling as they do now on the descending side 
of the new set of curves. 

The logical extension of this approach to 
yagi antenna design is simply this. That in 
any parasitic antenna configuration, the cur¬ 
rent distribution within the field of the an¬ 
tenna is extremely critical. The proper phas¬ 
ing of these antenna currents is of even 
greater importance. Experience with other 
yagi design formulae indicates thafsome bene¬ 
fits are to be derived from almost any design, 
although it would seem logical that hap-haz- 
ard design approaches to extremely long yagis 
is an excellent way to end up with less for¬ 
ward gain and directivity than you might 
reasonably expect from a well designed three 
element antenna. 

Yagi gain, then, appears to be a matter of 
degrees. The 'amateur who wishes to verify 
the design parameters of an existing yagi an¬ 
tenna needs only to set up a reasonably pure 
test range, and feeding his test antenna with 
a low power signal (100 milliwatts is fine for 
this purpose), observe the cumulative results 
as elements are added to, or moved or re¬ 
moved from the antenna under test. 

Removal of any director element and a 
corresponding rise in indicated field strength 
at the test receiving site, or no change at all 
is a good indication that all is not well in the 
current phasing region of your parasitic yagi 
antenna! 

. . . K6EDX 
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Paul Franson WA1CCH 
Peterborough, N.H. 


The Uhfit 

A UHF wavemeter, detector, field strength meter, 
monitor, multiplier, filter, converter etc. 


The other day, a visitor told me that he 
wanted to get on 432 me, but hadn’t because 
it’s too expensive, too hard, too much trouble, 
too complicated, too difficult to find equip¬ 
ment and too time consuming. 

That’s ridiculous. Anyone who can solder can 
sit down for a few minutes with a few scraps 
of metal and a few other parts and build him¬ 
self useful pieces of UIIF equipment. This ar¬ 
ticle describes one I call the uhfit (for UHF 
unit). 

The uhfit can be used for finding bands, 
tuning transmitters and antennas, monitoring 
signals, filtering out unwanted signals (and 
filtering in wanted ones), mixing for converter 
use, multiplying signals for local injection or 



4" 


BNC 

CONNECTOR 


H- --I'/fe"- *4 

Fig. 1. The Uhfit— a UHF multi-purpose unit. This 
is the basic wavemeter-field strength meter. Modi¬ 
fications for other uses are described in the text. 


test generator use and many other tasks. 

So what is the uhfit? It’s a simple tunable 
trough line cavity tuning 210 to 470 me. Vari¬ 
ous “accessories” such as antenna jacks, diodes, 
wire links, transistors, feedthrough capacitors 
and other components are added for specific 
purposes as outlined in this article. The uhfit 
covers the 220 me band for individualists, 
UHF aircrafts, the 420-450 me ham band, the 
460 me citizens band and lots of whining 
radar. 

Construction of the uhfit 

The uhfit is most easily made from copper 
clad laminate board with the copper on the 
inside, but it can also be made from other 
materials. Probably brass makes the prettiest 
box; copper is nice but a bit soft. You can 
even use old tin cans. Ti.ii_isn’t the best of 
conductors, but good solder is 637 tin and not 
many people bother to lose sleep over that. 
An advantage of solid metal over the copper 
clad board is that you can put a cover on the 
uhfit for neatness, higher Q (probably), and 
to keep the bugs out. There will be a small 
change in frequency range if you use a cover. 
I built my uhfits from the copper clad board 
and didn’-t. put a cover on because of the 
mechanical problem of getting a good elec¬ 
trical contact. 

The center conductor is a piece of copper 
or brass rod about 3" long. You can often find 
pieces of it in old TV sets as shaft extensions 
and most hardware stores carry it too. Be sure 
to tin the ends of the rod and the matching 
part of the box before you try to stick them 
together. The best soldering tool for this—or 
any soldering—is an Ungar 47 watt long 
chisel tip. 

The variable capacitor is not too critical. I 
used a small Johnson or Hanunarlund minia¬ 
ture variable in mine, and some surplus capac¬ 
itors are real nice. If you use a smaller capac- 
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itor, the minimum frequency will be higher, 
but the maximum won’t change very much 
since most of the small capacitors have about 
the same minimum capacitance. Conversely, if 
you use a slightly larger capacitor, the mini¬ 
mum frequency will be lower than 210 me, 
but the maximum frequency will decrease 
quickly since miniature capacitors over about 
15 pf aren’t very small. See the section on 
other frequencies if you want to fiddle. 

We’re now to the point where you have to 
decide what you’re going to use the uhfit for. 
Chances are you’ll want and need the basic 
wavemeter-field strength meter most, so I’ll 
describe that first. 

Fig. 1 and Fig. 2 show this basic uhfit use. 
In addition to the trough line cavity, you’ll need 
an rf connector, some heavy wire, a diode and 
a feed through capacitor. I like BNC connec¬ 
tors. They are excellent electrically, easy to 
connect and disconnect, and plentiful. You 
can pay 35(5 apiece for them surplus, but most 
hams don’t. Fairly modern surplus seems to be 
covered with them and a good scrounger can 
get all he needs for very little. If you want 
to use other connectors, RCA phono type are 
probably as good as any for this use. 

The feedthrough bypass capacitor is not 
critical. Values from 100 to 2000 pf seem fine. 
There are many different types available from 
surplus, new, and from old TV tuners. Be 
fairly gentle with them since they’re fragile. 
If you want to buy a new one, the Centralab 
MFT-1000 for 30^ from most distributors 
seems about as cheap as any. 

I used a 1N82 diode in some of the uhfits, 
a 1N295 in others, and some unmarked detec¬ 
tor diodes in others. I also tried many mis¬ 
cellaneous eomputor types out of curiosity 
and satisfied mv curiosity. Stick to diodes 
designed for VHF and UHF use. Transistors 
Unlimited and others sell them at very rea¬ 
sonable prices. Solder these diodes quickly as 
thev’re not fond of heat. VHF transistor collec¬ 
tor-base and emitter-base junctions can work 
well. too. if you happen to have more VHF 
transistors than VHF diodes. 

The loops for the antenna input and the 
diode aren’t critical for most uses. You can 
even eliminate the loops and tap directly on 
the center conductor if you prefer, though 
that will broaden the tuning and change the 
frequency range somewhat. 

Using the ulifit wavemeter 

It’s very simple to use the wavemeter once 
you have it calibrated. For that, see the section 
on calibration. Connect an antenna—usually a 



The Uhfit. Note that the diode is tapped on the 
tuning line. It was later found that a link was 
better for most uses. 


short piece of wire—to the antenna jack and a 
meter to the bypass terminal and case of the 
uhfit. Use a sensitive meter or meter and 
amplifier (see the article in the January 73 
for some excellent amplifiers) for low power 
oscillators and transmitters or a low range 
voltmeter or milliammeter for high power 
transmitters, but don’t try to get too much or 
you may bake the diode. Then just tune the 
wavemeter for maximum output. You’ll quickly 
notice that tuning is very shaip. In fact, you’ll 
probably tty to figure out a vernier arrange¬ 
ment or at least use a big knob after you’ve 
used the uhfit for a while. 

The uhfit as a field strength meter 

The same arrangement is used here. Con¬ 
nect an antenna to the antenna jack and tune 
for maximum meter reading. Use any old 
piece of wire for rough timing or-'a carefully 
made, balanced, isolated, matched dipole for 
antenna measurements. 

The ulifit as a monitor 

The uhfit can be used as a monitor of signal 
strength by connecting it to an antenna near 
your transmitter antenna. Then a meter in 
your shack wIlTtell you instantly if something 
goes wrong with the transmitter, transmission 
line, or antenna. 

You can use it as an AM monitor by con¬ 
necting a pair of headphones to the output 
jack if your signal is strong. If not strong 
enough, use a 1 k to I'M load resistor across 
the output jack and amplify the signal there 
with an audio amplifier such as one of the 
Lafayette $5 transistor ones. The feedthrough 
capacitance and load resistor should be com¬ 
patible in regards to time constant; if that 
statement doesn’t mean anything to you, don’t 
worry about it unless the audio sounds “bassy”. 
Then try a larger load resistor, or smaller feed 
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Hl-Q TANK WAVEMETER 

Fig. 2. Two uses of the Uhfit: o high Q tank to 
help eliminate unwanted frequencies, and the 
basic wavemeter. 

through or check your transmitter which may 
be bassy. You can also use the uhfit as an 
audio detector for the horizontal plates of 
your scope. 

You can monitor SSB signals with the uhfit 
if you happen to have a very stable oscillator 
to inject a carrier, but I wouldn’t build the 
uhfit just for that. 

The uhfit is good for monitoring CW if you 
have enough voltage output to key a small 
transistor oscillator. 

ATV? Sure. Use the same scheme as moni¬ 
toring AM if you like to listen to video signals. 
Come to think of it, they tell me that some 
devoted RTTee’s can copy teletype in their 
head. Maybe ATV’ers see the pictures when 
they hear video. . , 

More useful might be to connect the output 
of the uhfit to the Z axis of your scope. You 
might have to reverse the diode if you don’t 
like negative pictures. For horizontal and ver¬ 
tical sweep, you might be able to use the 
scope itself since you may be synched on the 
60 cycle AC line in one way or another in this 
age of interconnected power lines. You’ll prob¬ 
ably have to clip off some sync pulses with 
diodes or transistors and reduce the feed¬ 
through capacitance. I haven’t tried it. 

You can also use the uhfit as a simple AM 
receiver for nearby planes or hams. Don’t for¬ 
get that that’s not legal in the VHF contest 
anymore, though. 

RF filter 

This use of the uhfit requires a slight modi¬ 
fication from the above uses. It’s shown sche¬ 
matically in Fig. 2 as a hi-Q tank. Use another 
rf connector and loop instead of the feed¬ 
through and diode. Then the filter can be 
used in receiving to help keep unwanted 
signals—especially images and strong locals— 
out of your converter. Use large coupling loops 
for minimum degradation of your noise figure, 
and small loops for maximum rejection of spu¬ 
rious signals. These small filters don’t work as 
well as large, silver plated coaxial ones, of 
course, but they do a pretty good job. 


The same considerations apply for trans¬ 
mitting. The filters will help prevent UHF 
TVI or AFI (air force interference, veiy bad) 
if you use a varactor multiplier on 432 me 
without an amplifier. Don’t try to feed too 
much power into the uhfit. of course. 

The filter is also good for tuning up trans¬ 
mitters. Put it between the transmitter or 
multiplier and the dummy load to make sure 
that the power you’re measuring is on 432 me 
and not 288 me or somewhere else. 

Diode multiplier 

In the basic uhfit, use a varactor or UHF 
diode (such as the Amperex 1N3182 at 85tf) 
and rf connector instead of the detector diode 
and feedthrough. Here’s one case where it’s 
good to tap onto the line instead of using a 
loop. Feed rf into the varactor rf connector 
(input) and tune the capacitor to twice or 
thrice its frequency. This provides a low level 
multiplier for local injection in a converter 
or a test signal. A resistor of 47 k to 1 M from 
the low frequency side of the diode to ground 
improved results for me. 

Mixer-converter 

To make a simple converter from the uhfit, 
you’ll need two loops with rf connectors, and 
one loop with a UHF diode and a low capaci¬ 
tance feedthrough capacitor (say 50 pf). You 
can easily make a capacitor of that value from 
a small piece of double copper clad fiber glass 
laminate or what have you. While it isn’t 
critical since this converter isn’t going to set 
the moon on fire, a convenient arrangement 
is to put the other loop behind the center 
connector. 

One rf loop is for the antenna. The other 
is for the local injection. The,loop with the 
diode is the mixer and the output from the 
feed through is your if. Resonate a coil of wire 
with the feedthrough capacitor at the if you 
choose and use a loop of wire to couple to 
your if receiver. 

For narrow band work, you can use a simple 
crystal controlled local oscillator and multi¬ 
plier. The best if for this would be a low noise 
six or two meter converter. For ATV, use a 
simple one transistor local oscillator and your 
TV set as an if. For wide band, modulated 
oscillator use, a superregenerative receiver such 
as the Sixer or Twoer or a cheap FM receiver 
is a good if. Good FM timers (like my Scott) 
do too good a job of rejecting AM and you 
lose part of the modulation. 

No one claims that this type of converter 
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is the ultimate. However, with fiddling and/or 
a transistor preamplifier or two, it can do a 
very good job. 

Tunable oscillator 

The uhfit can also be used as an oscillator 
in a simple adaptation of the UHF dipmeter 
in the December 73. Simply use two feed¬ 
throughs (as in that article) and connect the 
collector lead about an inch or two up on the 
center line. Use a small loop for output. That 
gives you a simple UHF signal source, tunable 
local oscillator or low power transmitter. If 
you want to modulate the oscillator, you’ll get 
mostly FM. Transistor oscillators love to FM. 
Don’t expect too much. 

Different frequencies 

If you want to cover lower frequencies, 
your best bet is to make the box larger, the 
line longer and use a larger capacitor. I didn’t 
try to get lower than two meters. 

Higher frequencies are more fun. For 1215 
to 1300 me, make the box about one-third as 
long, but the same width and depth. Use a 
brass screw or brass core from a broken coil 
form with suitable nut or bushing as a capaci¬ 
tor. It provides just the right amount of 
capacitance as it goes into the open top of the 
line. Be careful that it doesn’t short or you’ll 
have a half wave instead of quarter wave line 
and twice the frequency. 

For fixed frequency use in converters, etc., 
a glass or ceramic piston trimmer is far easier 
to tune than a variable air one since they pro¬ 
vide at least a ten to one bandspread. 

Calibration 

Calibration of the uhfit is easiest with a 
tunable calibrated oscillator such as the UHF 
dipmeter in the December 73. Of course, you 
need a wavemeter to calibrate that. . . Chances 
are that someone around you has one or the 
other. If people who volunteer to help cali¬ 
brate wavemeters or dipmeters will send me 
their names and addresses, and those who 
want help will send a self addressed envelope 
or postcard, I’ll try to get you together 
properly. 

And finally, I make no claim for any origi¬ 
nality for any of this, though none is taken 
from any rememberable source as I have a 
spongy mind. I also don’t claim that the uhfit- 
is the ultimate in UHF equipment, but it’s 
simple, cheap versatile—and fun! Why else 
build anything, . . . WA1CCH 



TWO CATEGORIES TO CHOOSE FROM 

Standard Duty Guyed in Heavy Duty Self Supporting 
Heights of 37-54-88-105 and Guyed in Heights of 
and 122 feet 37 - 54 feet (SS) 

71 — 88 feet (guyed) 


ROHN has these 6 IMPORTANLPOINTS: 


Ease of Operation— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength- 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
.ROHN raising procedure raises all sections together— uni¬ 
formly with an equal section overlap at all heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance at any height desired! 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get- exactly the right size and properly 
l-ated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 


start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

-$1.25 Value 

—ONLY $100 postpaid (special, to readers 
of this magazine). Nearest 
source of supply sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 



ROHN Manufacturing Co. 


P. O. Box 2000 


Peoria, Illinois 


“ World's largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower systems," 
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Lewis Fitch W4VRV 
938 Northwest Blvd. 
Columbus, Ohio 43212 


A Home-Brew 
Permeability Tuned VFO 


For something like twelve years. I’ve been 
trying to build a good VFO, Unfortunately, 
such is the nature of Genus Hammus that after 
I built each one my requirements became 
stricter. A friend once told me that what I 
wanted was a crystal—with a knob on it. Ac¬ 
tually, I’ve tried that, but the range is too 
limited. I replied, wittily, that all that I needed 
to build what I wanted was: a case built like 
a battleship, a device with power gain that 
produced no heat, and a variable reactance 
that wasn’t subject to vibration. 

To some extent the features that I wanted 
are incorporated in the present VFO, and the 
result is pretty good. I built it out of scrap 
material using hand tools and a quarter inch 
power drill. The VFO drifts only a few cycles 
from turn on, has plenty of bandspread and is 
practically insensitive to vibration. 

The oscillator uses basically the Clapp cir¬ 
cuit. The capacitive swamping is not as heavy 
as usually used, hut this seems to have no bad 
effects in this case. 

Circuit 

The circuit as shown has been tested with 
various inductances and capacitances and os¬ 
cillates up to 25 me. It would probably work 
above that frequency. 

The transistors are 2N708’s. These are NPN 
silicon high frequency transistors operated in 
this circuit at very small fractions of their 
ratings. At least one manufacturer sells these 
at less than $1.50 each. Other similar transis- 
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tors will undoubtedly work in the circuit, but 
the 2N708’s are about as inexpensive as any 
readily available which have good high fre¬ 
quency characteristics. 

The oscillator is followed by an emitter fol¬ 
lower. This is followed by a class A amplifier 
which is followed by another emitter follower 
for low impedance output to a cable. The 
VFO shown will produce a useful voltage 
across a 50 ohm load. A 75 ohm load gives a 
little more voltage still. 

It is not, of course, necessary to use the 
permeability tuning shown with this circuit, 
but the series capacitance should be kept fairly 
high for oscillation to start readily if a variable 
capacitor and fixed inductor are used. 

Mechanical details 

The circuit is built on Vector board using 
flea clips.. Standard components were em¬ 
ployed throughout, and no difficulty was en¬ 
countered due to any unwanted couplings. The 
transistors are soldered in (after mounting all 
the other components to the flea clips). The 
silicon transistors are very tolerant of heat, 
but the iron should not be applied to the leads 
for more than about five seconds. That will be 
more than enough. No heat sinks were used. 

The box used in this case to house the unit 
was made from U" aluminum, top, bottom, 
front and back, with %" aluminum sides. This 
is undoubtedly overdoing the rigidity bit, but 
it was available. A sufficiently rigid enclosure 
can be made from M" aluminum (rack-panel 
type) with angle stock at the corners (do it 
yourself stock available in hardware store or 
from Sears, Roebuck). A Minibox might do, 
but I’ve never found them rigid enough for 
VFO’s. Look at the construction of a BC221, 
for example. 
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The heart of the VFO, 
LI, a permeability tuned 
coil wound on thick plas¬ 
tic stock. 



Use batteries for the power supply. The 
VFO frequency varies with voltage and even 
with a well regulated laboratory type AC sup¬ 
ply some FM could be detected as a rough 
note at the 5th harmonic. Batteries smoothed 
it right out. Three “D” size flashlight batteries 
should last quite a while since the drain at 
4.5 volts is 3 ma. This figures out to a total 
power input to the VFO of 13.5 milliwatts, 
which is one of the main reasons for the sta¬ 
bility. There’s practically no internal heating. 

The inductor 

To keep changes in the box from stretching 
the coil from the inductor is constructed to be 
supported by the box at only one point. 

The slug, which gave the inspiration for 
this mode of construction, is from an old ferri- 
loopstiek broadcast coil K" in diameter, with 
a 4-40 screw on one end, and a hole the right 
size to take a 4-40 screw in the other. 


The bass and uprights were constructed 
from rectangular plastic stock %" x Y%". The 
coil form itself is %" round plastic. A hole )*" 
in diameter was drilled through the center of 
the coil form and then smoothed slightly by 
wrapping fine sandpaper around a smaller 
drill and working it back and forth until the 
slug slid easily through the form. When plastic 
is drilled with a high speed drill it tends to 
grab and melt and otherwise behave badly, 
so the drilling should not be rushed. The cen¬ 
tering of the hole exactly is not extremely im¬ 
portant, but it should be straight and as par¬ 
allel to the form as possible. One end support 
was then glued on with polystyrene cement 
and the J*" hole continued throtfgh the coil 
form through the support. (Let the cement 
harden thoroughly first.) Both supports are 
then glued to the base and the coil form glued 
to the other support. After drying, the hole is 
drilled back through the first support and coil 
form and through the remaining support. This 



View of the transistors in 
the VFO. Note the solid 
construction. 
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Fig. 1. A Home Brew Permeability 
Tuned VFO. See text for LI. All 
transistors are 2N708. Battery volt¬ 
age is not critical; a 4.2 volt mercury 
battery is recommended for best per¬ 
formance. 


way, all the holes line up exactly. 

A 4-40 nut is then put on the screw in the 
slug and the slug is slid into the form. The 
nut is then heated with a soldering iron until 
it melts securely into the support. Another 
4-40 screw, at least two inches long is then 
threaded an inch or so into a nut, and M" or 
so of its threaded end is liberally smeared with 
epoxy cement. The hole in the slug is also 
smeared on the inside with epoxy cement for 
about l A". (A toothpick serves well.) The slug, 
in the coil form, should then be positioned so 
that when the nut on the two inch screw is 
melted into the remaining end the screw will 
go into the hole for about the H" that has been 
glued. 

Once assembled in this fashion, the nuts, 
screws and form will be in alignment, and the 
slug should revolve freely for K" or more of 
travel inside the form. Unfortunately, once as¬ 
sembled in this fashion, it is impossible to take 
the assembly apart without breaking some¬ 
thing, so be careful! 

This may sound involved, but once the 
drilling of the form and supports is completed 
and the plastic cement has hardened, the re¬ 
maining steps take about as long as it takes 
to tell about them. The important thing is the 
order of assembly—which should be fairly ob¬ 
vious. 

The coupling from the dial to the inductor 
is a piece of tubing with an inside diameter 
that the 4-40 screw on the slug will slide in¬ 
side. The tubing is slotted (with a coping 
saw) on one end, and built up with wire on 
the other to fit the A" hole in the dial. A short 
strap is soldered into the slot in the screw on 
the slug. This strap rides in the slot as the 
slug rides in and out and serves to transmit 
the circular motion from the dial to the slug. 
This method of construction also avoids trans¬ 
mitting any lateral motion to the slug due to 
the expansion of the case from heat. 

The winding was put on the form and ce¬ 
mented with Q-dope. Since I was only inter¬ 
ested in proving a point, rather than absolute 
linearity, only an approximation was made to 
a winding that would give the ultimate in 
linearity. Even so, one revolution of the screw 


gives 35 kc at one end of the range (5 me) 
and 50 kc at the other end (5.8 me) with the 
winding as shown. Further adjustment of the 
spacing of the winding before gluing would 
have improved that. This particular frequency 
range mixes with my 9 me filter output for 
eventual use at 50 me. 

The winding in use is twenty-seven turns 
of #22 enamelled wire. The first ten turns are 
close-wound, and the next seventeen with 
gradually increasing spacing. The spacing be¬ 
tween the last few turns is about ’lie". 

Results 

The resulting tuned circuit is temperature 
sensitive because the dimensions of the ferrite 
slug are temperature sensitive. However, the 
input to all four transistors is around a tenth 
of a watt, and the oscillator shows no diseern- 
able drift caused by internal heating during 
operation. 

Uncompensated for temperature, the VFO 
was taken from a cold car into a heated room, 
hooked to a counter and turned on. The drift 
was down in frequency anefsteady, about ten 
cycles per minute. The VFO was turned off 
and left in the room for a couple of hours. 
Turned on again, after reaching room tem¬ 
perature, the total drift was 150 cycles in 24 
hours from a cold start. If the temperature 
where the VFO is to be used is not steady, 
some form of temperature'' compensation 
should be employed. Negative temperature 
coefficient capacitors should do nicely here. 

As currently constructed, the VFO has sev¬ 
eral drawbacks. There wasn’t enough heavy 
aluminum available to build the box big 
enough to put a good turn-count dial on it. 
A ten turn Revod.ex dial has been tried, but 
is not entirely satisfactory. The output voltage 
is only a volt or so mis. For use with a mixer, 
this is enough voltage, but if the VFO is to 
drive a crystal oscillator stage, another stage 
of amplification will be needed. The input re¬ 
sistor in the grid circuit of such an amplifier 
stage could be 100 ohms or so, thereby re¬ 
moving the necessity for neutralization. 

... W4VRV 
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Gary Glassmeyer K6REU 

1027A Buchon 

San Luis Obispo, California 


A Receiver VFO 
Controlled CW Transmitter 


After working a contest or two it doesn’t 
take a wise amateur long to understand that 
time is a premium. A kilowatt helps to bring 
contest points, but with the advent of highly 
selective receivers and crowded ham bands 
high power often goes unheard. Like snatch¬ 
ing cola bottles out of the cases as the delivery 
truck drives by, contest operators have to be 
fast, smooth, and on frequency. And needless 
to say if we have our transmitter exactly on 
frequency at all times and are taking up only 
one frequency on the band there is that much 
more room for QRM free operation of other 
stations. With this in mind I realized that I 
needed a rig that was not commercially avail¬ 
able. 

There are a few store bought rigs that have 
transceive operation but most are designed 
exclusively for SSB or are designed for SSB 
and include CW operation as an add-on fea¬ 
ture which has been given little consideration. 
Shortly before beginning construction on the 
rig described herein I practically gave away 
a $2000 transceiver with atrocious VOX key¬ 
ing and a transmitter that was always 1.3 kc 
off frequency. 

A glance at the block diagram of my trans¬ 
mitter (Fig. 1) will bring to visualization 
what is happening inside the transmitter. The 



Fig. 1. Block diagram of the receiver VFO 
controlled CW transmitter. 


variable crystal oscillator generates a signal 
which can be varied several kc either side of 
the frequency which brings the transmitter in 
exact coincidence with the receiver. This we 
will call the center-frequency. In my particu¬ 
lar case I am using a Drake 1-A receiver with 
a 4.6-4.0 me vfo. This signal source is tapped 
directly at the grid of the mixer tube it is 
feeding and cabled out of the receiver by 
means of high impedance microphone cord 
and phonograph connectors. Capacitive cou¬ 
pling is used to bring the rf to the signal grid 
of -V2. If you don’t like the idea of delving 
into your receiver to pull out the sample of rf 
needed to excite the mixer you can easily 
modify your existing vfo, or any external vfo to 
operate on 4.6-4.0 me, or whatever frequency 
you desire, other than one in the ham bands, 
and still have the advantage of a fine hetero¬ 
dyne, grid-block keyed exciter. Many will be 
interested in using both the receiver vfo and 
a separate one for cross-band operation, chas¬ 
ing DX etc. 

By applying the VXO output to the injec¬ 
tion grjd_of V2 we get the desired operating 
frequency along with various image signals 
and harmonics of the two inputs. When figur¬ 
ing the proper VXO crystal center frequency 
for use in conjunction with your receiver be 
sure that none of the harmonic or image fre¬ 
quencies fall much closer than 10%-15% of 
your operating frequency. To determine the 
VXO crystal center frequency if your receiver 
vfo is above the received signal frequency, 
subtract the received frequency from the vfo 
frequency. If it is below, add the received 
signal frequency to the vfo frequency. For 
example in the case of the Drake 1-A. when 
its vfo is tuned to 4.6 me the received signal 
frequency is on the low edge of the ham 
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Front view of the transmitter. 


bands, in order to determine the VXO crystal 
center frequency on 40 meters we add 4.6 me 
and 7.0 me to get 11.6 me. As the vfo is tuned 
lower in frequency the transmitter frequency 
will raise, 4.6 me gives a transmitting signal 
of 7.1 me, and 4.2 me brings us to the top 
edge of the hand. 


V3 serves as both an amplifier and a device 
to filter out undesired signals with both grid 
and plate tuned circuits. 

At this point it might be interesting to note 
that the sub-assembly chassis that V3 is on was 
originally a Geloso all-band vfo, and the 5763 
was used in it as an amplifier stage. The tube 
socket that V2 is in was original and held a 
6CL6 previously. VI was mounted in an empty 
space forward of the 6BA7. Other components 
supplied by Geloso are, the slug-tuned coils, 
their associated trimmer condensers, the VXO 
tuning capacitor, which was first a vfo grid 
circuit part, and assorted resistors and by-pass 
capacitors which just happened to be heeded 
in the new circuits. For those who have an 
unused Geloso vfo kicking around you might 
employ it’s compact chassis in the construction 
of your version of this transceiver. If you don’t 
you might go out and buy one, they are rela¬ 
tively cheap. The V2 plate circuit slug tuned 
coils were left untouched as far as taking off 
any turns or re-winding them. However, they 
were taken out of the single ended circuit and 
used in a pi-network with a 140 pf capacitor 
added on the plate side to tune them to res¬ 
onance, and a fixed 100 pf capacitor placed 



Fig. 2. Schematic of the transmitter. Note that many of the parts used came from a Geloso VFO, but 
can easily be found elsewhere. 
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Inside of the transmitter. 


in the output side. These fixed 100 pfs are 
soldered directly across the final’s grid to 
ground, this helps to stabilize the amplifier. 
The coils were re-adjusted to bring them to 
resonance in their new application. Mr. Geloso 
used five other slug-tuned coils, three of which 
were selected to determine vfo fundamental 
frequencies, the other two were used in the 
plate circuit of the vfo tube. All were re-wound 
and grid-dipped to the middle of each ham 
band in use. On 80, 40, and 20 meters three 
air trimmers which were all ready on the chas¬ 
sis were tied across these coils for padding. 
The vfo tuning condenser had three ganged 
sections on it, two were wide spaced, one with 
a few more plates than the other, and the 
third had a thick, closely spaced plates. The 
thick plated section was ignored and not used, 
the larger value wide space job needed a few 
of its plates jerked to make it equal in value 
to its counterpart. This is easily accomplished 
by merely pulling on them with a pair of 
needle-nosed pliers. The resultant product, if 
everything goes well, can be used to vary the 
load on the VXO crystal and thereby encour¬ 
age it to oscillate on a slightly different fre¬ 
quency, and give us a transmitted signal sev¬ 
eral kc either side of center frequency. 

Probably by now you are wondering just 
how far can we vary this little VXO gem. This 
depends on the ciystal frequency and the effec¬ 
tive circuit capacitance. We purposely control 
the grid-to-ground and screen-to-ground capa¬ 
citance to get the desired effect with the mod¬ 
ified Geloso vfo condenser. Its value is some¬ 
where around 10-50 pf per section. 

The final amplifier, V4, uses an 829B with 
its sections in parallel, 600 volts on the plate 
and has a pi-network tied on the end. This 
stage was designed to drive a pair of 4E27A/ 
5-125B’s in grounded grid and has no wide 
range matching condenser in the pi-output 
end. Fixed micas are switched in place by the 
tank coil switch and were chosen experiment¬ 
ally. However I’ve calculated the necessary 
values to be used for matching a wide range 


of impedances and they are drawn into the 
schematic. 

The 600 volt power supply is external and 
is actually the rectifier power unit, PP-115A, 
out of a TRC-8 450mc transmitter available 
through surplus channels. A suggested power 
supply is shown in the schematic and is taken 
out of the Radio Amateur’s Handbook. Volt¬ 
ages of +250, +150 regulated, —40 to —60, 
and 6.3 ac are derived from the built-in supply 
in the bottom rear of the rig. Silicon rectifiers 
were used to save space, eliminate heating, 
and besides they are cheap. 

Extensive shielding was used in cabinet 
construction, a trapped lady bug would never 
find her way out of the enclosure, neither 
will any frequencies in the VHF range. Sheet 
metal screws are spaced no farther than two 
inches apart to maintain a tight electrical 
seal. Reynold’s do it yourself angle stock was 
used to support the finely perforated sheet 
aluminum which was procured locally. The 
chassis is a 3x7x17 inch Bud which turned 
out to be a little bigger than neccessary, but 
gave me plenty of working room and space 
for additional things such as a T-R switch, 
low-pass filter, or maybe a simple SSB genera¬ 
tor. Is inch aluminum plate was used for the 
front panel and helps support the frame. 

Other than peaking all L/C circuits to 
resonance before trying the rig out, adjust¬ 
ment of the final’s grid bias voltage is all 
that is necessary to get it in operation. No 
tune-operate switch was incorporated in the 
rig, nor was any plate, grfcC or relative out¬ 
put indicator. In order to tune, merely turn 
the V3 screen voltage potentiometer-drive 
control so that the screen is on the ground 
side of the pot, and peak the driver plate 
tuning, C5, and final plate tuning along with 
the pi-output capacitor for maximum reading 
on your s-meter or relative output indicator 
(which is also thrown into the schematic). 
Then advance your drive control to just below 
the point where full output is realized and 
re-peak the final plate tuning. With the re¬ 
ceiver in a high selectivity condition, and the 
bfo on zero, (the position where you hear the 
lowest pitched back-ground noise), key the 
transmitter and turn the VXO frequency con¬ 
trol until the transmitter frequency falls 
exactly into the peak of the selectivity skirt. 
This will bring the transmitter in exact co¬ 
incidence with the receiver providing you 
have the VXO on the right side of zerobeat. 
If you don’t, give it a crank down through 
zero beat and back on the other side and 
once again into the selectivity skirt. 

... K6REU 
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Harvey Pierce W0OPA 
5372 E. Bald Eagle Blvd. 
White Bear Lake, Minnesota 


The Matchmaker Circuit 

An idea article 


How’d you like to build an automatic an¬ 
tenna tuner that would follow your VFO up 
and down the band? Remotely, even ’way out 
in your back yard? Well, this Matchmaker 
circuit, as I call it, makes this possible. 

This is not a construction article. Because 
few builders follow the original design any¬ 
how, changing and substituting parts to suit 
the junkbox being standard ham procedure, I 
am just going to explain the circuit, its ap¬ 
plications, and the few precautions needed. 

wThe circuit is an adaptation of the VSWR 
bridge circuit, and depends on Ohm’s law 
(E/I equals R) for its operation. That is, re¬ 
gardless of power (watts), the ratio of voltage 
(E) to current (I) is always the same for a 
given resistance. In the Matchmaker this re¬ 
sistance is that of the feedline. 

The schematic of the bridge is shown in 
Fig. 1. There are two separate measuring cir¬ 
cuits, you will note (separated by the dashed 
line), arranged to produce two outputs of op¬ 
posite polarity, which are compared on a zero- 
center meter. One measures a portion of the 
line voltage, the other measures the voltage 
across a 1-ohm resistor in the line, which is 
equivalent to the current. A variable capacitor 
adjusts the portion of line voltage measured 
to the right ratio for the feedline used. 

This circuit is inserted in the antenna tuner 



ZERO-CENTER MICROAMMETER 
(100-0-IOO h A OR BETTER) 


Fig. 1. Schematic of the Matchmaker bridge. 


between the coax line from the transmitter 
and the tuning units. Then, when the tuning 
unit is adjusted so that the antenna exhibits 
an impedance equal to that to which the cir¬ 
cuits has been adjusted, the output of the two 
measuring circuits will be equal and cancel 
each other, so the zero-center meter will read 
zero. Furthermore, if the antenna impedance 
is too high, the meter will go off center one 
way, and if the impedance is too low, it will 
go off center the opposite way. Which way it 
goes will depend on diode and meter polarity. 

This feature makes an automatic antenna 
tuner possible. If a resistor of, say one-half 
megohm is connected in place of the meter 
and the voltage across it fed into a dc ampli¬ 
fier such as shown in Fig. .^the output can, 
through relays, control a tuning motor. In 
Fig. 2, if the input is positive, the plate cur¬ 
rent to VI increases and V2 decreases, so the 
balanced, polar relay actuates the “Forward” 
motor relay. If the input is negative, the ac¬ 
tion reverses, and the “Reverse” motor relay 
closes. These motor relays are three-pole, sin¬ 
gle-throw types, with two poles connecting 
the motor field properly for forward or reverse, 
while the third applies power to the motor. 

The relatively simple circuit of Fig. 2 may 
not be sensitive enough with available polar 
relays, so I would like to suggest a system 
such as Fig. 3 for those who understand tran¬ 
sistors. No values-are given for the compo¬ 
nents of either circuit because so much de¬ 
pends on what you use for tubes, transistors, 
relays, etc. Nor can polarities be assigned, for 
the same reason. Just be sure the motor turns 
the tuning unit the right way to reach the null 
and stop in tune. 

The values given in Fig. 1 are about right 
for medium power (150 watt) transmitters. 
For lower powers, the two 200 k resistors can 
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Fig. 2. Automatic antenna tuner. 


be reduced to 50 k, and for higher powers 
they can be increased to higher values. Rl, 
the one ohm resistor, may best be made up 
of ten one-watt, non-inductive, ten-ohm car¬ 
bon resistors, connected in parallel in bird¬ 
cage fashion. (In case you don’t know, carbon 
resistors have color bands all the same width, 
while the wirewound (inductive) type have 
the first color band extra wide.) It helps if you 
can put CR2 and the .01 pf capacitor inside 
the “birdcage” of resistors. Other combina¬ 
tions of resistors for Rl are permissible. The 
total wattage can be decreased for lower 
power or increased for higher power. 

CR1 and CR2 can be lN34A’s or any sim¬ 
ilar type of germanium diode good for 20 to 
30 volts at one or two ma. The 2M mh choke 
serves as the dc return for CR2. Short leads 
to the coax input connector are necessary, and 
compactness and some shielding from the 
rest of the tuner are desirable. Otherwise no 
particular precautions are needed in construc¬ 
tion. 

Adjusting this “Matchmaker” can be done 
either of two ways. A non-inductive dummy 
load with a resistance equal to the feedline 
impedance is connected temporarily in place 
of the antenna tuner. Then power is fed 
through the line at an appropriate frequency 
and the variable “ratio” capacitor is adjusted 
carefully until the output at point “X” is zero 
as read by a zero-center meter as in Fig. 1, or 
by a VTVM or VOM. Or an SWR indicator 
of correct impedance can be connected in the 
coax line and the antenna tuned up for mini¬ 
mum SWR, and with normal power supplied 
the antenna, the “ratio” capacitor is adjusted 
as above. 

It is only fair to state that the Matchmaker 
circuit is not the complete answer to a wide- 
range automatic antenna tuner because it fails 



Fig. 3. More complex and sensitive antenna tuner. 


to distinguish between resistive, inductive, and 
capacitive impedances. While there are cir¬ 
cuits that will do this, they get a bit involved, 
and anyway the circuit shown will easily 
‘track’ with a vfo over an amateur band if the 
LC values are properly selected to avoid re¬ 
active nulls in the tuning range. Band-switch¬ 
ing of the tuner is not too difficult if multi¬ 
band operation is desired. 

Interesting circuit, isn’t it? Even used as an 
indicator it will tell yen if the antenna im¬ 
pedance is too high or too low. Changes in 
power input merely change the magnitude of 
the error reading, never the zero point, so AM, 
CW, or SSB have no effect on its null point. 

OK, engineers! Build yourself an automatic 
tuner! 

... W0OPA 



"Yes, he's home—but you can stay the whole 
weekend—he's in another of those wonderful con¬ 
tests . . ." 
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Bob Heil K9EID 


Six to Two 
Transmitting Mixer 

This simple unit will put a low power 
six meter signal of any mode on two. 
Perfect for SSB or Sixers. 


The trend today in VHF amateur equipment 
is toward use of commercial SSB exciters and 
adapters. But one thing missing among the 
many lines of equipment manufactured is a 
unit that will allow the amateur to use his 
50 me equipment on two meters. 

Yet this can be done very easily and effec¬ 
tively without any modification of the six meter 
transmitter if you use a transmitting mixer and 
use the exciter to drive the mixer. Receiving 
can be easily handled by a simple converter 
which takes its local injection from the oscil¬ 
lator in the transmitting mixer unit via the 
oscillator output jack. 

The mixer shown here (Fig. 1) gives tre¬ 


mendous supression of unwanted signals. It 
uses a 6360 tube as a mixer and a second 6360 
as a class AB1 amplifier to give an output of 15 
to 20 watts PEP. This is plenty of power to 
drive a linear or to use barefoot and many 
wonderful contacts have been made with this 
unit without any additional amplification. 

Construction is very simple and easy if you 
follow the photos. Proper shielding between 
stages is very important to tame the unit so 
that it won’t take off on its own as some mixers 
do. The shields can be made very easily from 
sheet copper or copper clad board. 

L2, L3 and L4 can all be made from one 
piece of B and W stock by removing a single 



Fig. 1. Schematic cf the six to two meter SSB mixer. B & W 3002 is two inches (5 cm) of Vi inch 
(8 mm) 8 turns per inch number 18 wire. It's the same as PIC 1728 and Air-Dux 408T. B & W 301 1 
has a diameter of 3 A inch (2 cm) and is 16 turns per inch (6 per cm). 
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Here's the bottom of the six meter to two mixer. The 
copper clad chassis plate is 5 x 6 inches (125 mm 
x 15 cm). 

turn between windings. This makes a neat, 
easy-to-mount assembly. 

This particular unit was built on a chassis 
which was designed so that a final amplifier 
could be added later. The room available will 
accomodate a 5894, 829B, etc. The chassis 
could be made smaller if desired. 

The power supply shown uses a power 
transformer from a junked TV 7 set. It works 
well and is easy on that ole pocketbook! The 
bias circuit is a clever system since it needs no 
additional transformer. The switch in this sup¬ 
ply can be on the antenna relay and allow the 
mixer to be cut off during the receiving cycle. 
Just remember that it should be open on 
receive and closed on transmit. 

The voltages shown are operational voltages 
during transmit with SI closed. These voltages 
will vary somewhat with different trans¬ 
formers in the power supply. The power sup¬ 
ply is built on a separate chassis to minimize 
heat in the mixer unit. 

This unit performs very well with six meter 
SSB transceivers. It is a very easy method of 
putting an SSB signal on two meters and it 
could also be used to put any six meter AM 
signal on two. 

Have fun building and operating this fine 
unit. . . . K9EID 


Top of the mixer. Tubes, 
clockwise from bottom 
center, are: OA2, 6EA8, 
6360 and 6360. 
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Silos Smith WA8CHD 
G 4475 N. Vossor Rood 
Flint, Michigan 


A Slotted Line for 1250 me 

Here’s an easy-to-build instrument for 
measuring frequency, VSWR and impedance. 

The SWR bridge is a very useful—and Three other pieces of 1" copper pipe are 

sometimes badly neglected—tool. Especially needed. Two are 5/16" long and one is 1%" 
on 1250 me with only two or three watts of long. The two 5/16" pieces each have h" cut 
power, you should measure your SWR and do out and are reshaped to fit inside the 1" tube, 
something about it if necessary. I recently These two pieces were each soldered to 1/16" 
joined the 23 cm boys, though I have only plates as in the detail in Fig. 1. This process 
worked 1234 me so far. My first attempt to makes two cup-like structures which should 
communicate with W8VKQ on the other end fit within the end of the 1" pipe. Drill nine 
failed but after two evenings of diligent work holes in each cup: four holes for attaching the 
with a meagre amount of test equipment we cup to the slotted line, four to fit the BNC 
made contact. It would have been a lot easier connector mounting plate and one %" hole to 
with test equipment good in the 1250 me pass the main body of the connector. File two 
range since most hams are not equipped to notches for the connector ears. You can fasten 
measure frequency and adjust their rigs at the cups to the slotted tube with small sheet 
these frequencies. metal screws, threaded holes or nuts soldered 

After that experience, I made the slotted to the back of the holes, 
line indicator described in this article. The The 1" x 15s" piece of pipe is for the probe 
cost is next to nothing and it’s easy to build, carriage. It is cut lengthwise on one side, 
but it does a good job. The unit is built around slipped over the 1" tube, centered, and a Vs" 
a one inch thin well copper tube 1014" long hole drilled through it over the slot in the 1" 
(Fig. 1). This tube has a Is" slot cut length- tube. 

wise for 7/4", about % wavelength at 1250 me. The probe is built from /s'riand Is" brass tub- 
This is long enough to get a fair sampling of ing from your hobby shop. At the probe end 
the standing wave or null points. is an insulator from a coax fitting and on the 


"CD 11 

DETAIL D 


PROBE CARRIAGE 

Fig. 1. The slotted coaxial line and probe for 1215 to 1300 me described in this article. 
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Fig. 2. Ratio of outer tube 
impedances. 



K-AIR-I 

RATIO- j 

to inner line for various 


other end is a jack made from an octal tube 
socket. A small piece of At" brass tubing is 
used to make the diode socket (see detail A). 
A piece of 22 gauge wire is inserted in the 
probe end of the 1/16" tubing and soldered. 
A 1N21 diode works very well. 

Use Fig. 2 to choose the proper size for the 
line in the center. Each end of this line should 
be tapered and soldered to the coax fitting as 
in detail B. The center conductor should be 
7/16" for 50 ohms or 5/16" for 73 ohms. 

The meter used should have a range that 
permits a full scale reading and should be 
calibrated with some scale. 


Uses: Measuring frequency 

Frequency can be measured with the slotted 
line in two ways: the distance between null 
points at one half wavelength (k/2) or the 
distance between peaks. See Fig. 3. Measur¬ 
ing between the nulls is preferable since the 
peaks are very broad. If your line is flat, the 
peaks and nulls may be very small, so you 
may have to induce a mismatch in the line. 
Likewise, you may have to induce a mismatch 
to get the two nulls to fall within the 7 Y«" of 
the line. The easiest way to induce a mis¬ 
match is a short in the line. 

Measure the distance between the nulls 
carefully with a centimeter ride. Twice this 
distance divided into 30,000 will give you 
your frequency in megacycles. It would be a 
good idea to check this against a standard or 
at least avoid operating too close to the edge 
of the band. 


Measuring VSWR 

Measuring voltage standing wave ratio 
(VSWR) with the slotted line is easy, too. We 
are looking for a ratio of E min , the minimum 
voltage on the line, and E 111!lx . The ratio: 

= VSWR 


However, there is a slight complication of 
vectors in E, IU1X and E miu , so that to find them, 
you must first determine the highest voltage 
read on the meter, E] and the lowest voltage 
read on the meter, E 2 with the same setting 
of the shunt resistor, as the probe carriage is 
slid along the line. Now, E max = Ej: + E 2 and 
E mill = E t — E^ so that 

VSWR = 

An even simpler method is to set the meter to 
full scale (100) at the highest reading, and 
reading the VSWR directly from Fig. 5. 

Impedance measurements 

It’s a little harder to measure impedance, 
but even it's not bad if you do it step by step. 
First, consider the high impedance on your 
line when your antenna is open or shorted. 
Perhaps you don’t think of it as a change in 
impedance. This is what we are looking for. 
Remember that there is a definite relationship 
between impedance and frequency. Fig. 6 
shows the voltage relationship between a short 
and open. On a short set the probe for a null 
point, usually the first null from load end of 
the slotted line. This will be our reference 
point. You will note that when the load point 
is open there is a shift of 90° or a quarter 
wavelength either side of the reference point. 
This adds up to one half wavelength. Any 
impedance between infinity and zero ohms 
will lie somewhere along the haljfjvavelength 
of the line. It will be noted that an open is 
equidistant from the reference point toward 
the generator and toward the load, however 
the line has moved toward the load (capaci¬ 
tive reactance). To measure this reactance, 
we replace the load that we measure with a 
short. We set our probe to the first minimum 
reading from the load end of the slotted line. 
Mark this spot-witli a scribe. This is our ref¬ 
erence point. Now we remove the short and 
add our load under measurement. It will be 
noted that the voltage has moved upward. 
Move the probe toward the load. If the volt- 



Fig. 3, Left. Measuring frequency. Fig. 4, Right. 
Measuring VSWR. 


APRIL 1966 


43 




VSWR 



Fig. 5, Left. VSWR scale. Fig. 6, Right. Impedance 
measurements. 


age goes down, you are heading in the right 
direction. If the voltage starts to go up change 
direction toward the generator. Move the 
probe as above to the new null point and note 
the direction that the probe has been moved. 

Here’s a step-by-step example. First, you’ll 
need the frequency and wavelength, VSWR, 
direction of probe, distance between refer¬ 
ence point and new null, and impedance of 
the slotted line. 

Let’s say as we measured the frequency, 
the distance between the null points was 12 
cm. This is half the wavelength, so the wave¬ 
length is 24 cm. The frequency is 30000/24 or 
1250 me. 

Let’s say we read 80 as a maximum and 20 


The slotted line used has an impedance of 
50 ohms. 

We are now ready to plot this information 
on the Smith chart (Fig. 7, better get out your 
magnifying glass). 

Draw the VSWR circle at the prime center 
with a radius of 1.6. 

Draw a line from .083 wavelength toward 
the load from the prime center. 

At the intersection of the circle and line, 
follow the constant resistance circle to .74 and 
the capacitive reactance circle to .31. Our 
load impedance is then: 

Z L = Z () (.74 - .31j) 

Z r = 50 (.74 - .31]) 

Z L = 37 - 15.5] 

Well, there are some of the things your 
slotted coax line can do besides telling you 
that you’re on the air. A commercial version 
would cost $750. I guarantee that you’ll get 
your dollar’s worth out of this one as it costs 
less than $1 to build. I hope that it helps you 
get on 1250 me. 

. . . WASCHD 


as a minimum on a point scale in measuring 
the VSWR: 

E milx = £,+£« = SO + 20 = 100 
E miu = Ei — Eo = 60 



Or set E x to 100 by adjustment of R, then E 2 
would read 25 on the meter, a VSWR of 1.66 
by Fig. 5. 

As in Fig. 6, the probe was moved toward 
the load. 

Let’s assume the distance from the reference 
point to the new null was 2 cm. What part of 
a wavelength is 2 cm? Wavelength is 24 cm, 
so 2/24 = .083 wavelengths. 

This is a movement of .083 wavelengths 
toward the load. 



ig. 7. Smith chart for determining impedance. 


PARAMETRIC 

AMPLIFIERS 



A New Book Published by 73 

This book, the first on parametria amplifiers for the 
ham, Is written for the average amateur and explains in 
simple language how they work, how to build your own 
for the various UHF bands, and how to tune them up. 
Parametrics have helped UHF move into the space age, 
but don’t forget that the first working parametric am¬ 
plifier was built by W1FZJ and worked on six meters. 

Order this book direct, $2.00 postpaid, or from your local 
parts distributor. 


73 Magazine Peterborough, N. H. 
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A Short Look at 
Current Propagation 


Dear Paul: 

Your recent letter mentions that some new¬ 
comers would like to know more about our 
propagation charts and you also ask for a pre¬ 
view on conditions for 1966 and the next few 
years. I will answer both questions in the fol¬ 
lowing two part discussion dealing with the 
propagation charts first. 

The basic data for the propagation charts 
conies from numerous ionospheric sounding 
stations scattered throughout the world. These 
sounding stations are managed by various gov¬ 
ernments, universities, and other research 
units. Our own Bureau of Standards plays a 
considerable part in the program. 

Most of these stations measure the highest 
frequency that the ionosphere will return from 
a point directly overhead. They call this the 
“critical frequency” at “zero distance.” The 
measurements are made on a 24 hour per day 
basis and have been in progress for many 
years. With this basic information, which in¬ 
cidentally also measures the height of the iono¬ 
sphere, it is possible to construct a world-wide 
map of ionospheric “critical frequencies” ver¬ 
sus time of day, month of year, and year of 



the sunspot cycle. By graphical techniques we 
convert the “zero distance” frequency to an 
“any distance” frequency. I might mention 
here that it is a pretty tedious job. 

Sunlight and darkness control the critical 
frequency. It is “usually” highest around noon 
and lowest just before sunrise at any given 
point over the earth’s surface. 

When making frequency predictions we 
must first determine those points over the 
earth's surface where the radio signal makes 
its first and last contact with the ionosphere 
for any given circuit. These points in space 
are known as “control points.” On a circuit 
3600 to 4000 km long there is one control 
point for operation on the F 2 layer of the 
ionosphere. Also only one for shorter circuits. 
Circuits longer than 4000 km operate on two 
control points—these are the DX circuits and 
the control points are about 2000 km from 
each end of the circuit. A really long haul DX 
signal will be reflected by the ionosphere sev¬ 
eral times, performing a series of hops over 
the earth’s surface. When tfie, signal contacts 
a control point it makes up its mind then and 
there if it is going to go any further or not. 
If the frequency is too high for the control 
point, the signal will pass through the iono¬ 
sphere and be lost in space. If it is too low 
it will be absorbed. 

The control point demanding the lowest 
frequency in the chain of hops is the boss. 
Frequency-propagation charts are constructed 
with this in mind. The signal will usually be 
best when there is only a moderate difference 
between the two control point frequencies. 
When one control point demands 8 me and 


John H. Nelso7i is a well known 11F Propaga¬ 
tion Analyst for RCA Communications. Among 
his articles are “Sunspots and Radio Weather” 
in the June 1948 RCA Review and “Observed 
Diurnal Variations in Frequencies and Signal 
Qtialities” in the December 1954 RCA Review. 
He tc rites the monthly propagation column 
in 73. 
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the other demands 33 me the circuit will be 
poor. This is because the amateur has to use 
7 me and as his signal approaches the 33 me 
area it becomes absorbed by sunlight. 

This latter situation prevails at certain times 
of the day on such DX circuits as Eastern 
U.S.A. to Japan, Philippines, India and Aus¬ 
tralia. It also prevails on Western U.S.A. 
circuits to Europe, India and Africa. Another 
factor that might be mentioned is that the 
longer the circuit (in the northern hemi¬ 
sphere), the closer the signal will pass to the 
North Pole. Here the signal must pass through 
the auroral /.one. This is bad because of severe 
absorption. 

The hours of the day during which the 
signal will suffer significant absorption is in¬ 
dicated on my charts with a symbol. 

Now for the second part of your question. 
The new sunspot cycle began to show a sig¬ 
nificant increase in sunspot numbers in Sep¬ 
tember 1965 but it is increasing quite slowly. 
The low part of this cycle has lasted much 
longer than the low of 1954 and 1955 and is 
increasing more slowly. This indicates a strong 
probability that the forthcoming cycle will be 
of only moderate intensity. 

One of the strange features of the present 
sunspot situation and the current frequency 
behavior pattern is that in spite of the slow 
increase in sunspot numbers there has been a 
disproportionate rise in useful frequencies dur¬ 
ing day time hours. However, no important 
change has occurred in night time frequencies 
when compared to the past two winters. This 
is quite puzzling. 

So far, the present sunspot cycle has pro¬ 
duced only one really large sunspot. This spot 
crossed the sun during the first ten days of 
September. It did not do much damage to 
radio signals but did produce numerous solar 
flares. Today, December 5th, 1965, using a six 
inch telescope, I can find only one tiny spot 
on the sun. 

The number of sunspots will increase 
throughout 1966, 67, 68 bringing with them 
an increase in critical frequencies. The ultra 
violet light radiated by sunspots creates a 
more dense ionosphere which, of course, has 
a higher critical frequency. DX fans will bene¬ 
fit by this but it is doubtful if the phenomenal 
results of the last sunspot cycle will be dupli¬ 
cated. 

DX conditions will generally improve 
throughout this forthcoming rise, but it might 
be well to apprise the new-comers that they 
are going to come upon some strange situa¬ 
tions during the next few years. 

Quite a number of the fast growing sunspots 



"I dont suppose you know anything about what 
happened to my coil stock." 


during the rising portion of the sunspot cycle 
develop great solar flares. The flares produce 
such intense ultra-violet radiation that our at¬ 
mosphere becomes so strongly ionized that it 
absorbs all HF signals, resulting in a complete 
absorption blackout. This happens only during 
daylight and usually lasts around half an hour. 
To experience one of these blackouts is dra¬ 
matic to say the least. Signals change from 
perfect to absolutely nothing in two or three 
seconds. 

There will be cases of night time blackouts 
during which DX signals will be useless for 
two or three consecutive nights whilst during 
daylight hours the signals will be very good 
from sunrise to sunset. This will not happen 
very often however. In general we are going 
to find that DX signals will be much better 
than they have been for the past three years. 
The tendency will be towards more severe 
disturbances "but of short duration. 

I have studied sunspots and their effects on 
I1F radio for 20 years and have observed 
thousands of spots through a six inch tele¬ 
scope. It is a very complex research program. 
The references in this letter regarding ultra¬ 
violet are not based on my own work. The 
astronomers tell us that it is UV that produces 
the ionospheric effects that I mention, the 
theory being that UV has strong ionizing ca¬ 
pabilities. 

With best regards to yourself and Wayne, 
I’ll close now, with the sincere wish for an 
abundance of UV for your DX fans. 

, . . John Nelson 
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Here’s a new look at an excellent old 
idea. No experimenter should have to 
work without Diddleboxes. 


James Ashe W2DXH 
R.D. 1 

Freeville, N.Y. 13068 


Diddleboxes 


Sometimes my circuits don’t work quite 
right and I have to try fitting in different com¬ 
ponents to remedy the situation. Pots and 
variable capacitors will do, but fixed compo¬ 
nents seem to be better suited for these tests. 
For instance, it’s quite easy to bum up a two 
watt pot because at ten percent of rotation 
its power rating is down by ninety percent! 
And the thing always has to be measured to 
complete the test. 

Decade substitution boxes go right back to 
ancient history. I’ve seen them in very old 
catalogs. They’re wonderful things. You can 
jump from one ohm to one megohm at the 
flick of a switch, and it’s the easiest thing to 
tack on or trim off a few ohms by turning one 
or two knobs. 

But I reasoned that, since I’m going to 
choose the nearest resistor, why not start out 
that way? There is no need to play ohmic ar- 

W2DXH is a self-employed technical writer 
interested in design and construction , moon- 
bounce and space communications. A number 
of his articles have recently appeared in 73 
and more are upcoming. 


peggios on a megohm scale, the circuit will 
never notice my virtuosity.,^Another point is 
that a simple rotary switch with twelve re¬ 
sistors will have far less parasitic inductance 
and capacitance than the extensive system in 
a decade, box. Sounds like a good thing, and 
that is the way it has worked out. 

There was some difficulty in finding good 
12-position switches. But I found two sup¬ 
pliers who could provide satisfactory single 
pole 12-position switches: CTS and Mallory. 
The CTS switches come in a very convenient 
build-it-yourself style and I have found them 
useful for many applications besides diddle 
boxes. It might be nice someday to build from 
16-pole switches, because then each decade 
could overlap the adjacent ones. This has not 
proved to be much of a handicap. 

The three photographs show nearly the en¬ 
tire story of building diddleboxes. Note that 
the wires are kept as short as possible, and 
that the capacitors have a shorted ring in com¬ 
mon. This reduces parasitic inductance and 
capacitance. 

The leads go out through quarter inch 
grommets. I have been most satisfied with 
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At the left are two 
Diddleboxes opened up 
to show their construc¬ 
tion. To the right is the 
Diddlebox covering 10 
k to 82 k in use on a 
breodboarded circuit. At 
the bottom of the page 
are all the parts for a 
Diddlebox except the 
wire for the leads. 


detergent and a cotton rag to get off all the 
grease, rinse without touching, and let dry 
in a warm place. The clean surface takes ink 
as well as paper does, although it has a very 
different feel under the pen. Untouched, 
freshly enameled surfaces do not seem to re¬ 
quire this treatment. After lettering, some nail 
polish or a coat of good, clear enamel makes 
things permanent. 


Mueller #34 Microgator clips, with a tiny 
plastic cover. I trim the last eighth inch off 
the cover so the jaws are clear. .4 tentative 
idea of putting phone tip or banana jacks in 
the boxes for test lead attachment has never 
been carried out. 

I have been very successful in marking 
painted or unpainted panels with India ink. 
The secret is to scrub thoroughly with strong 








DOW 

KEY 


COAXIAL 


RELAYS 


©ise?; 
?Cj0 


OUR SPECIALTY . . . Your No. 1 source 
for standard and special application units. 


DK60 SERIES 

HEAVY DUTY SPDT 
COAXIAL RELAYS 


DK6Q SERIES, AC or DC 

UHF connectors_ from $12.45 




DK2-60 SERIES 


A DPDT SWITCH 
for SWITCHING 2 
COAXIAL LINES 
SIMULTANEOUSLY 


With UHF COAXIAL CONNEC¬ 
TORS ___ from 519.00 ea. 


DK2-60B SERIES 


A DPDT SWITCH 
INTERNALLY CON¬ 
NECTED IN DE- 
ENERCIZED POSITION 


Available in all standard AC. 

DC voltages _ from $19.00 ea. 




DK77 SERIES 

MINATURE, LOW COST 
50 ohm SPDT 
COAXIAL RELAYS 


DK 77 relays available with phono. 

TNC and BNC coaxial connectors— §7.90 ea. 


DK72 SERIES 

1P3T COAXIAL RELAY FOR 
REMOTE SWITCHINC of r.f. 
SOURCES 


WITH UHF CONNECTORS $22.95 ea. 


DK78 SERIES 

NEW MANUAL COAXIAL 
SWITCHES 

<Not Wafer Switches) 

Available: 1P2T, SP3T, 1P6T 
and crossover switch_ 

from $12.75 ea. 

available at your distributor or write: 

DOW-KEY CO. 

Thief River Falls, Minnesota 



My boxes contain JO'I components, selected 
for on-the-nose accuracy by a good impedance 
bridge. They’re all well within If you 
don’t have a bridge, 5% and If components 
are available from surplus sources. It’s worth 
some time and expense making sure they’re 
light, because you will be using them for 
years. A key point is don’t roast them. Use a 
transistor heat sink if you must, and work 
rapidly. You’ll come out way ahead in the long 
run. 

There are two basic kinds of switches. 
Shorting switches make before break, non¬ 
shorting switches make after break. Each has 
its place in certain types of circuits. For in¬ 
stance, shorting switches are preferred for se¬ 
lecting meter shunts, because the shunting 
resistance will drop way down between 
ranges. If you used a nonshorting switch for 
this job, you might find yourself pinning the 
needle between positions. 

From a diddlehox testing viewpoint, cir¬ 
cuits fall into two general classes: those which 
give problems and those which don’t. The 
ones which don’t are low-frequency and pulse 
circuits in general. They don’t care if one or 
'wo components have remarkably long leads 
during testing. There is little danger of feed¬ 
back throwing these circuits into oscillation. 
The substitution test procedure is peaceful and 
easy. This is the way I like it! 

High frequency and short risetime circuits 
are harder to work with. I believe there is no 
substitute for a good understanding of how 
the circuit works. Then you can tell what it’s 
likely to do when you put the, long leads in. 
Two suggestions that have worked for me are: 
put something in series with the diddlehox, 
such as an RF choke or a small resistor, or 
revise the- circuit so it is less affected hv the 
long leads. 

Over the n-'st few years I’ve accumulated a 
number of diddleboxes. Not all of them are 
die single-decade tvp“ I’ve described here. 
One has -a -supplv of b'mass capacitors. An¬ 
other nuite large box* holds some electro]vtics. 
Most of the resistor and some of the capacitor 
boxes are in pairs. Certain symmetrical cir- 
•uits. such as bistables, require this. 

My experience with diddleboxes has been 
wry fivorab’e. I hitven’t lost one yet! I think 
thi; is because of a certain policy of working 
out what ought to happen before doing a test. 

I try to set it all up so only a few seconds are 
required to get the answer. 

At three to five dollars per box, I believe 
a set is as good and as basic an investment as 
a VTVM. 

. . . W2DXII 
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Henry Cross W1 OOP 
1 1 1 Birds Hill Avenue 
Needham, Mass. 02192 


Modernizing a 432 me Converter 

Bring your old converter using Pliilco 
MADT’s up to date at low cost. 


Back in the old days (December, 1960) 
when Pliilco was in the transistor business and 
not making Fords, Philco Application Lab 
Report 684, titled f 'R F Amplifier and Fre¬ 
quency Multiplier Performance of the 2N1742 
VHF MADT Transistor at 420 Megacycles” 
was written by J. Speciality, Jr. A later version 
of that was reprinted in an early issue of 73 
(with the circuit diagram in the following 
issue), and many of these converters are in 
use or on shelves in ham stations. 

One reason for their being on shelves is that 
the 2N1742 had a relatively low gain, and a 
noise figure of 9 or 10 db at 432 me. The 
T 2028 was an improvement, and the 2N2398 
better still, but they are not on par with the 
more modern pnp mesa transistors available 
from TI and Motorola. The TI-XMOo and TI- 
XM06 are particularly good, and the price is 
right. If you buy ten dollars worth, the 
chances are you’ll get a dozen which are capa¬ 
ble of under 4 db noise figure at 432 me, and 
the rest will be pretty good, too. 

Another reason for shelf service is that it is 

WIOOP is well known for his ham activities 
(building modern equipment that works, 432 
me, VHF contests) and writing. Few ham au¬ 
thors are more competent, clear or clever, and 
I cry when I see his articles in QST. He's a 
design engineer at Microwave Associates and 
he claims that he and his six hams work on 
test equipment. Test equipment. Hank studied 
Greek (among other things) at the Roxbury 
Latin School before he got his class A license 
in 1944, which probably explains something. 


pretty easy to kill a VHF transistor. If it 
didn’t short out, it still might deteriorate in 
performance due to an overdose of rf. I think 
techniques in coax switching have improved 
in the last few years among hams, but there 
are still shacks where the receiver takes a 
beating every time the transmitter is put on. 
I have shown a silicon diode limiter on the 
input of the modernized converter for this 
reason. If the right diode is used, there is no 
loss in performance from this. Many of the 
early varactors are suitable. The easiest way 
to spot them is to measure lhe breakdown 
voltage at about 1 ma. Diodes having a break¬ 
down below 10 v which are sold as micro- 
wave varactors are probably suitable, but those 
having breakdown voltages higher are likely to 
be more lossy at zero bias. In any event, a 
serious VHF ham should be able to check his 
receiver performance or noise figure, and de¬ 
tect either^ gradual deterioration or catas¬ 
trophe. The same kind of check will show 
whether hooking the diode up makes things 
appreciably worse. In my case, no difference 
could be measured. 

The first RF stage was changed from 
grounded-base to grounded emitter. At UHF 
the grounded-base connection is regenerative, 
and with the higher gain of the newer tran¬ 
sistors, stability is a problem. I set the first 
stage up grounded-emitter because it is more 
stable (even without neutralization) and be¬ 
cause there is a slightly lower noise figure, in 
theory. The second stage was left unchanged 
(I used a TI-400 for that, which is not as 

1. 73, March and April 1961. 
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CIRCUIT INSIDE DOTTED UNE IS CHANGED FROM ORIGINAL 



Fig. 1. 432 me converter. This is a modern version of the 432 me converter described in the March 
and April 1961 73's. While the only changes are in the rf amplifiers, the rest of the circuit is included 
so that you can make the converter without referring to those early issues. 


“hot” as the XM06 that I used in the first 
RF). When a TI-400 was also in the first RF 
the noise figure was a little bit worse than 
with the XM06. The main point is to keep 
the grounded electrode lead short. Don’t use 
a socket. ANY length is undesirable. The first 
stage emitter was run to the tab of a mica 
button feedthrough which was soldered into 


a hole in the chassis, with about a sixteenth 
of an inch of free lead. The button bypass 
should be about a thousand pf. 

When I try to use a lower capacitance by¬ 
pass the stage goes into some sort of HF para¬ 
sitic oscillation. The emitter return ran outside 
the chassis a w ays, then came -back in to go 
to the pot in the bias circuit. It seems that 


Philco converter as modi¬ 
fied. Input is at right with 
protective diode across 
the first coil. The tran¬ 
sistor is just visible to the 
left of the first shield. 
It's a small plastic half 
sphere. 



APRIL 1966 


55 










y ' - .,[/ 



/ \ K j i | j ; } ! 

L_ ; 






Radio 
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Saturday 
Wampler’s Ballarena 
Dayton, Ohio 


• Technical Sessions 

• Exhibits 

• Awards 

• Forums - VHF, DX, SSB, RTTY, 

Antennas, Army MARS 

• Women’s Activities 

• Homebrew Contest 

• Hidden Transmitter Hunt 

• Flea Market 


FCC EXAM: 0900 Saturday, April 16. Gen¬ 
eral Class only. 

For information, map, accommodations, write: 
Dayton Hamvention, Department M, Box 44, 
Dayton, Ohio 45401 


Top view of the front end of the converter show¬ 
ing the emitter return from the first rf amplifier. 


for any transistor type there is a best current 
to run at, and it may vary by two to one 
among transistors of a given type, thus the 
adjustment. Turn pot for best signal-to-noise 
ratio; the input tuning and the Arco trimmer 
are also adjusted for best NF or best s/n on 
a weak signal; grab the aligning tool and have 
a ball. 

The W3IIIX converter shown in the pic¬ 
tures belongs to W1YWQ. It is set up for 5.6 
me if and the noise figure measures about 4 
db. The image ratio is 21 db, so there is under 
one percent image noise power contribution, 
not enough to matter. I would advise 14 me if 
for easy tuneup in 432 converters, but this one 
works very well. 

The diode I used was an KIA-450C. These 
are no longer made. The modern type would 
probably be an MA4321B (wire lead) but if 
you tried_to buy only one you might decide 
that the money would be just as well spent on 
a good coax relay. I use two in cascade in the 
receiver line, and get less signal with the re¬ 
lays in the transmit position than with the 
patch cable disconnected and the end con¬ 
nector exposed. 

. . . WIOOP 

Coil and Parts Data 
LI and L2 are on diagram. 

L3. the coil marked “resonate at if” in the emitter of 
the mixer, is 14 turns #28 on Vi" iron slug form. 
L4, marked “resonate at signal frequency” is about 
one turn #22 3/16" diameter. 

L5. 18 turns #28 closewound on %" form with iron 
slug. 

L6. 3 turn link on L5. 

L7, 10 turns #20 tinned copper Vz" ID, %" long. 

L8, 3 turns #20 tinned copper !•>" ID. 

L9, 5 turns #18 tinned copper 1 4" ID, Vz" long. Tap 
at 114" turns from ground. 

L10 is on diagram. 

C8 and C9 are 1-18 pf piston trimmers. 

CIO and Cll are .5-8 pf piston trimmers. 
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Neil Johnson W20LU 
74 Pine Tree Lane 
Tappen, N.Y. 


Power Control Through 
Magnetic Beaming 


In a recent article in the Cathode Press, 
members of the staff of Machlett Laboratories 
have discussed a magnetically beamed, super 
power tube. Briefly, the somewhat random 
and irregular movements of the electrons in 
their passage from cathode to anode have 
been regimented—electronically speaking—and 
with their passage thru the grid harrier thus 
expedited, the resultant has two very benefi¬ 
cial factors: lower driving power than usual 
for triodes, and higher plate efficiency than 
would otherwise be expected. The magnetic 
“assistance” to the electron flow also causes 
more of the cathode emission to migrate to 
the plate; and those electrons so diverted will 
result in less heating of the control grid struc¬ 
ture. The foregoing is a somewhat brief and 
unguarded analysis of the original story. 

Always eager to apply new developments 



to amateur radio, I began experimentation 
with a receiving type tube and a permanent 
magnet. The vacuum tube was a type 6CL6, 
connected as a high-mu triode; the magnet 
utilized was a Lafayette “power magnet” their 
stock number 14R3302. The circuit utilized 
was as shown in Fig. 1. For some inexplicable 
reason, our magnetic “beaming” did not seem 
to speed up the electron flow; but it was pos¬ 
sible to decrease the flow of electrons by tre¬ 
mendous ratios. The failure to obtain the 
expected positive results might lie in the fact 
that most receiving tubes are made with mag¬ 
netic materials in th -ir anode structures; or it 
might possibly be that the grids in the tube 
under test were quite closely spaced. Whereas 
the grid wires in the power tube under origi¬ 
nal discussion were relatively wide apart in 
their spacing. 

In our first experimental setup, the magnet 
sat atop the tube, with the glass tip of the 
6CL6 projecting thru a hole in the central top 
of the magnet. By simply rotating the magnet, 
our previous “normal” plate current of 10 
milliamperes was reduced to a low current of 
30 micro-amperes, for a ratio of 330 to 1. See 
Fig. 2 sketch. 

Our next attempt at controlling the mag¬ 
netic flux-was to insert the 6CL6 tube inside 
the curved part of the magnet. The soft iron 
bar, or “keeper” was kept separated 3/16" 
from the pole pieces of the magnet proper by 
spacing with Teflon blocks. We began this 
experiment with a “norm” of 9 ma of plate 
current— i.e., with no magnet. Through rotat¬ 
ing the tube and by sliding it back and forth 
inside of the magnetic field, it was possible to 
reduce plate current to 2 micro-amperes, us¬ 
ing “magnetic cut-off.” This gave us a control 
ratio of 4500:1. See Fig. 2. 

Somehow we kept obtaining the impression 
that we were not quite “on the ball” in apply¬ 
ing our theories, so the Teflon spacer blocks 
(thru which the magnetic flux had to pass to 
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Fig. 1. Circuit for magnetic control experiment. 

circulate from pole pieces to the magnetic 
keeper) were increasd to 9/16 inch and while 
going through the same routine, the 9 ma 
normal current was decreased to approxi¬ 
mately 1 micro-ampere, for a ratio of roughly 
10,000 to one. 

Still feeling somewhat frustrated, we hit 
upon the idea of leaving off the “keeper” and 
so the magnet was employed without any 
auxiliary agent, other than the vacuum tube 
under investigation. This setup resulted in 
the 9 to 10 ma “norm” of plate current being 
reduced to % micro-ampere. This would signify 
a control ratio of approximately 20,000 to 1. 
This was the result of careful placement of the 
tube within the magnetic field, but it was no 
“freak” for the experiment was readily repro¬ 
ducible. 

While our original goal of increased sensi¬ 
tivity was not reached, it is felt that the 
method outlined does have promise for cer¬ 
tain amateur applications. With a power ratio 
in the neighborhood of 43 decibels, it is evi¬ 
dent that we do have quite a range of control 
here. Designing a suitable electro-magnet 
should not be too difficult a matter, and such 
circuitry could be used for on-off power con¬ 
trol (keying?)—possibly for incremental power 
control. This suggests, possibly, some form of 
modulation. Lack of time at home, plus a 
heavy work schedule, has kept me from pur¬ 
suing this idea any further at this time. Rather 
than let the idea die, it is being passed along 
to the fraternity for whatever modifications, 
applications, additions and results they might 
obtain. Good hunting! 

. . . W20LU 



EXPERIMENT WO. I 


EXPERIMENT NO. Z 


Fig. 2. Experiment 1 gave 10 ma "normal" flow 
and 30 ua at "magnetic cutoff," i.e., when mag¬ 
netic flux cuts electron beam at 90 degrees. 
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VARIABLE 
FREQUENCY 
ANTENNA SYSTEM 

This exclusive and amazing system 
possesses the unique property of 
an even performance over all fre¬ 
quencies between 1.4-30 Mc/s. 

Every JOYSTICK System is supplied complete 
with feeder and on antenna matching unit— 
selected by you to suit your personal set-up. 

It is ready to go on the air and gives an un¬ 
precedented 'lift' to signal strengths especially 
for 'cliff' and 'cave' dwellers—EVEN FROM 
UNDERGROUND! Naturally the advantages of 
using the 'JOYSTICK' 'up -in-the-dear' are even 
greater! 

4,000 licensed stations and SWLS all over the 
world have already found that this is the first major 
break-through for 20 years in the field of aerials. 
The performance for such a compact unit is stag¬ 
gering. Even the skeptics have been convinced once' 
they have understood the basic principles and have \ 
followed the simple 'load and dip' procei 
in the instructions. 

NEW JOYSTICK RANGE 



procedure given V 


There is now a whole new range of Joystick Systems—made 
to match your QTH, your rig and your pocket! The SYSTEMS 
cover TX/RX, SWL, indoor and outdoors, mobile and even o 
new JOYMAST! Made only in the finest materials the SYS¬ 
TEMS are reliable and permanent! 



ZL4GA 

WORKS G5WP 
ON 80 METRES 


INDOORS—ZL4GA's JOYSTICK got him 569 on 3.5 mes from 
G5WP on 21st February, 1965 at 0850 GMT. Alan had worked 
VE7BIY on 3.5 mes at 559 and also logged 59 countries on 
14 m/cs by tha.t date, including LU1HBS and 9M4LP. Testi¬ 
monials continue to pour in—read W7Off's fantastic results! 


GUARANTEE 


Partridge operate a rigid, 
100% Money Back Guaran¬ 
tee if you're not completely 
satisfied! 


READ ALL ABOUT IT! 

This ticket will bring you the new brochures by return of 
mail! 


--__________- - | 

Please send brochures and testimonials. I 

Name . Call .. I 

I 

Address . I 

City . State . Zip Coda . 1 

I 

Partridge Electronics, Ltd., Department 3 I 

PROSPECT RD., BROADSTAIR5, KENT. ENGLAND. I 
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Henry Howe W7BWB 
E. 2807 38th Avenue 
Spokane, Washington 


Vertical Antenna Band 
Changing Unit 


In these days of the waning sunspots, in¬ 
creased attention is being directed toward effi¬ 
cient low angle vertical antennas for the 80 
and 40 meter bands. One of the more popular 
antennas is the 40 to 45 foot radiator with an 
appropriate tuning network at the base to en¬ 
able operation on 80, 40, and 20 meters. Such 
an antenna was very adequately described in 
the August ’63 issue of 73. 

While this type of antenna is convenient to 
use from the standpoint of three band opera¬ 
tion in one antenna, it is very inconvenient to 
make the trek to the base of the antenna to 
change bands, particularly when the snow is 
knee deep. This is the situation which brought 
about this very simple and inexpensive remote 
bandchanging setup. 

First consideration was given to motor 
driven switches, but they were ruled out due 
to their tendency to get stiff during very cold 
weather. This left relays as the only practical 
answer to dependable all weather operation. 

Briefly the operation is as follows: When 
K1 and K2 are both de-energized the coax 
from the transmitter is connected to the 20 
meter tap on the coil. When only K1 is en¬ 
ergized, the coax is connected to the 80 meter 
tap and the antenna is also changed to the 
80 meter tap on the coil. When both K1 and 
K2 are energized, the coax is connected to one 
side of the capacitor “C” and the antenna is 



Fig. 1. Changeover unit diagram. 


connected to the other side of this capacitor. 

Figs. 1 and 2 should be very self-explana¬ 
tory but a few points should be kept in mind. 
First, low voltage DC relays should be used 
to minimize the possibility of voltage break¬ 
down in the buried control cable. Only two 
wires are necessary as the relay coils are op¬ 
erated against ground. It will be necessary to 
tie one or two wires of the antenna ground 
system to the house ground to insure a good 
low resistance return for the relay coils. Two 
conductor #14 house wiring suitable for direct 
burial is excellent for this puipose, particularly 
on a long run where voltage drop might be¬ 
come a problem. The relay contacts should be 
capable of handling at least 5 amps. 

The interconnections between relays, coil 
and antenna should be kept as short as pos¬ 
sible. Also, an antenna current meter may be 
inserted at point “X”. 

The purpose of this article is only to de¬ 
scribe a remote bandchange-over unit and 
should not be used to construct the whole 
antenna system itself. For this, the reader 
should refer to Brier’s article on Vertical An¬ 
tennas in the August 1963 issue-of 73. 

Good luck and mav you keep your feet 
dry! ' ... W7BWB 

- Parts List 

Kl, K2 —Low voltage DC relays with hi-current con¬ 
tacts 

T1—Suitable voltage for above relays; approx 1 amp 
D1—100 piv 2 amp silicon diodes 
SW1—2 pole 3 position rotary switch 
C2—500 /if 50_volt Electrolytic 



Fig. 2. Power supply and control. 
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Jim Fisk WA6BS0 
1560 Glencrest Ct. 
San Jose, California 


Choosing IF and Mixer Frequencies 


When building receivers or converters, one 
of the most important steps is the choice of 
suitable if and mixer frequencies. Most ama¬ 
teurs follow the simple rule of thumb that the 
intermediate-frequency must be greater than 
5S> of the center frequency in an r-f stage. In 
amateur band receivers this difficulty is usually 
solved with a first if of around 1600 kc in a 
dual conversion arrangement. 

However, when the desired signal and high- 
frequency oscillator are mixed to obtain an 
output at the intermediate-frequency, the mix¬ 
ing process inherently generates harmonics of 
the two incoming signals. Consequently, spu¬ 
rious signals occur at these harmonics and the 
various combinations of their sums and dif¬ 
ferences. If these spurious signals are not con¬ 
sidered when selecting an if frequency, some 
may fall within the if passband where they 
cannot be filtered out. In many cases this will 
result in undesirable distortion of the if signal, 
or at the very least, annoying “birdies.” 

Many charts and graphs have been pub¬ 
lished which may be used for this purpose, 
but in most cases they are so complex they do 
not simplify the task. The information shown 
in Figs. 1 and 2 is identical to that normally 
available, but it is arranged in a form that is 
easily used. With these graphs it becomes 
readily apparent when a particular mixer fre¬ 
quency will produce undesirable “birdies.” Al¬ 
though these graphs include only those signals 
generated by the first six harmonics of the 
two mixing frequencies, harmonics higher than 
this are usually of such low magnitude that 
they cause no problems in amateur applica¬ 
tions. Because of the different relationships in 


the mixing process, two graphs are required, 
one where the if is at the difference of the 
two incoming signals, the other at their sum. 

The only information required to use these 
charts is the ratio of the lower frequency (F s ) 
to the higher frequency (F h ). This ratio indi¬ 
cates the entry point to the chart. 

For example, assume that we are selecting 
an if frequency for a 6 meter converter. If 
we were to select an if of 30 me, a 20 me local 
oscillator would be required for the desired 
difference frequency output. Computing the 
ratio of F s /F h , 20/50 = 0.4, we would look at 
this point on the difference frequency graph 
of Fig. 1. Here we find that there are two 
spurious signals that fall in the center of the 
if passband, 4F S —F h (80 me—50 me = 30 me) 
and 3F h —6F S (150 rnc-120 me = 30 me). 
Obviously this is a poor choice. 

How about a tunable if from 7 to 11 me? 
This would require a local oscillator of 43 me; 
compute the ratio F s ,/F h at both ends of the 
band: 43/50 = 0.860; and 43/54 = 0.796. 
Looking at the chart we see that no spurious 
signals are present at these frequencies, but 
note the birdies that fall between these two 
limits at 0.8, 0.833 and 0.85’T'With an if that 
tunes from 7 to 11 me to cover the 50 to 54 
me band, this indicates that birdies would ap¬ 
pear at 53.75, 51.62, and 50.18. 

Consider the ever-popular 14 to 18 me tuner 
commonly used by amateurs with VHF con¬ 
verters. To tune the six meter band, a crystal 
controlled local oscillator at 36 me will mix 
with signalsjn the 50 to 54 me range and pro¬ 
vide the required output. Let’s compute the 
F s /F h ratios and see what kind of birdies we 
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Fig. 2. Sum frequency output. 


have; 36/50 = 0.720 and 36/54 = 0.667. 
Looking at the chart of Fig. 1, we can see 
that there are three prominent birdies coin¬ 
ciding with the ratio 0.667. Since in all prob¬ 
ability we wouldn’t be interested in operating 
at a band-edge anyway, these birdies are 
probably not significant. However, look at the 
0.714 point on the graph; a big fat birdy cor¬ 
responding to 50.4 on the dial! 

To obtain an if tuning range large enough 
to cover the entire six meter band and yet 
avoid spurious signals it is necessary to locate 
an area between two birdies that is wide 
enough to cover the entire band. One way of 
doing this is to operate at the upper part of 
the graph between 0.857 and 1.0. We may 
rearrange the F B /F b ratio so that when we 
know the required ratio (greater than 0.857 
in this case) we can find the required local 
oscillator frequency: 

F s = 0.857 F h 

From our example in the 6 meter band, 

F s = 0.857 x 54 me = 46.278 me 
To prevent a birdy from appearing at 54 me 
on the converter dial, the local oscillator fre¬ 
quency should be slightly higher than this 
minimum to ensure that the spurious response 
is well outside the if passband. Using a local 
oscillator of 47 me and a tunable if from 3 to 
7 me would meet these requirements. 

These examples have all assumed the use 
of a crystal controlled local oscillator, but in 
some cases a tunable oscillator may be de¬ 
sirable. As an example we might consider an 
if of 7 me and a tunable local oscillator from 
43 to 47 me. Compute the F s /F h ratios at the 
ends of the band: 43/50 = 0.860 and 47/54 
= 0.870. Note in these two equations that the 
local oscillator frequency (F s ) is different be¬ 
cause it is tunable. Looking at the chart in 
Fig. 1, no birdies appear between 0.86 and 
0.87 on the chart so this is a perfectly satisfac¬ 
tory choice. Going back for a moment, you 
will remember that a tunable if from 7 to 11 
me resulted in birdies; here we can see that 
a tunable oscillator and an if output of 7 me 


does not. Obviously in some cases a tunable 
oscillator is a definite advantage (not with¬ 
standing the problem of oscillator stability)- 

These examples have assumed that the local 
oscillator is lower than the signal frequency, 
but a similar method is used when the locai 
oscillator is higher. The only thing to remem¬ 
ber is that the lower frequency is always di¬ 
vided by the higher frequency to obtain the 
necessary ratio. In some cases the use of a 
higher oscillator frequency will move the ratio 
to a point on the graph that is free of spurious 
signals. In commercial amateur band receivers 
this technique is sometimes used in the 3.5 to 
4 me band. 

Choosing an intermediate-frequency where 
the desired bandwidth is not too great presents 
fewer difficulties than where a wide band¬ 
width is required. This is evident on 144 me 
where the entire two meter band is a relatively 
small percentage of the operating frequency. 
In this case it becomes quite easy to sandwich 
the desired tuning range between- the spurious 
signals on the graph. For instance, a tunable 
if from 27 to 31 me (local oscillator at 115 
me) would be quite suitable for the two meter 
band because the F s /F h ratios would fall be¬ 
tween the birdies at 0.75 and 0.8 on the graph 
and no spurious responses would fall within 
the tuning range of the converter.. 

The sum frequency graph of Fig. 2 is used 
in exactly the-same way as Fig. 1 except that 
it is oriented toward those cases where a sum- 
frequency mixing process might be desirable. 
Usually this will occur when mixing a very- 
low-frequency signal up to some standard in¬ 
termediate frequency. 

These graphs have proved to be particu¬ 
larly useful when selecting a common inter¬ 
mediate-frequency for several different VHF 
converters or when choosing if s for homebrew 
amateur band receivers. Without a graph of 
this type it becomes a hit or miss situation 
with a good probability of difficulties with 
unwanted spurious signals. 

, . . WA6BSO 
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FROM "The home of the originals" 


Number 1 of a series 


This is the first article in a series dealing with hints and kinks in 
antenna installation to help amateurs obtain the very best in mobile or 
base-station antenna performance. 

The elusive ground 


Amateurs are relying more on the antenna manufacturer for information 
critical to his particular antenna installation. Today, many variables in radio 
system designs make this a difficult task. The New-Tronics people feel a 
well engineered product should be devoid of sundry outboard articles. 
Specifically, antennas without special coax lengths, base tuning or matching. 

Contrary to popular belief, you can control base impedance and you can 
maintain a reasonable operation Q yet retain bandwidth and minimum SWR. 
Amateur mobile antennas require good ground plane systems. An auto body 
can’t always be considered ground unless unitized electrically into a common 
ground. Often, fenders, hoods and trunk lid panels have been found com¬ 
pletely insulated from the rest of the body due to paint. To complicate this, 
the body itself is often insulated from the frame. In some cases, bumpers and 
even engines are not grounded to the frame or body. The only sure-fire way 
to solve this elusive ground problem is to braid or braze all vehicle sections 
together. 

Sometimes low SWR cannot be obtained, hence, base impedance is thought 
incorrect. (With a Hustler Antenna, this would normally be an improper instal¬ 
lation and/or grounding.) A foreshortened mobile antenna, regardless of how 
well it's made, contains inductance or loading which causes less than optimum 
performance. Loaded antennas at best cannot equal the performance of full- 
size counterparts. So, improved performance actually means a few DB less loss. 

Higher power capability and increased performance go hand in hand. 
However, high power capability dictates use of big wire which normally pro¬ 
duces very high Q, very narrow bandwidth and very low base impedance. 
Unlike most antenna manufacturers, the Hustler people will not compromise. 
They select wire for Hustler antennas which permits higher current with less 
heating. They also selectthe best LC ratio between the inductance and tip-rod, 
length of the base section and size and pitch of the wire. Careful handling of 
these variables provides the optimum mobile antenna. 

For high power capability, 52 ohm base impedance, widest possible band¬ 
width, very low SWR resonance and mechanically sound weatherproof con¬ 
struction, find your elusive ground. Then, for peak performance, install an 
all new Super Hustler Antenna. 



J. L. Taylor, Manager, Electronic Sales W8EEC 


NEW-TRONICS CORP. /3455 Vega Ave., Cleveland, Ohio 44113 «*»-* 
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Jack D. Bruce WA6UVS 
Carmel, California 


Mobile Burglar Insurance 


About the most popular items on the ham 
market today, judging from the offerings of 
the major radio manufacturers, are the small 
relatively inexpensive transceivers now begin¬ 
ning to dominate the market. Not the least 
important aspect of this popularity is the mo¬ 
bile capability designed into these units. Most 
of us want the option of going mobile even 
though the probability of our doing so, except 
for the annual vacation, is normally quite re¬ 
mote. A strong argument against going mobile 
is the very real possibility of having the gear 
stolen. It isn't unusual for the radio equip¬ 
ment to be worth more than the automobile 
in which it is installed (my case); and it's a 
brave man, indeed, who will sleep soundly in 
his motel bed while the family bus is parked 
outside with nothing more than the car door 
locks to protect that new transceiver. 

This article will provide some ideas for 
automobile burglar alarms guaranteed to dis¬ 
courage all but the most determined burglars. 
One system has been installed in my old hack 
for the past four years and not once has my 
“S” line been stolen; but what is more impor¬ 
tant, I’ve been able to sleep soundly at any¬ 
body’s motel without the slightest worry over 
having the old bus and its contents disturbed. 

The heart of all the simple alarm systems is 
the automobile horn. Using the dome light 



Fig. 1. Mobile burglar insurance. 


switch as an actuator the horn is made to 
blow whenever the door is opened. Nothing 
could be more elementary than this system 
since it involves but a single switch and a 
piece of hook-up wire. A recent magazine 
article covered this design and I’m sure its 
author must be a real writing “Pro” to have 
expanded such a simple idea into an interest¬ 
ing article. 

A major improvement on this basic system 
can be accomplished with the addition of a 
few simple parts. With this improvement the 
horn will blow in a series of staccato blasts 
when the door is opened, and unlike the basic 
system which will cut-off when the door is 
closed, this one will continue to operate until 
the deactivate switch is pushed. Moreover 
since the horn blasts are not continuous there 
will be less than half the drain on the battery 
when the system is actuated. This could be 
important if you happened to be unavailable 
when the alarm is touched off. Additionally, 
it is unlikely anyone will mistake this pulsating 
signal for a stuck horn button. 

Fig. 1 is a schematic of the alarm which I 
have been using. As can be Teen it is quite 
simple and essentially differs from the basic 
alarm only in the addition of one relay and a 
turn signal flasher unit common to almost all 
automobiles. In theory the unit operates in 
this manner: With the system actuated, that 
is with switch SI in the closed position, the 
door is opened providing a ground for the 
horn relay ^through the flasher unit. At the 
same time Rlyl drops into closed position pro¬ 
viding a ground for the hom relay independ¬ 
ent of the door switch which initiated actua¬ 
tion of the alarm. Current through the flasher 
unit causes it to heat and break the circuit 
rhythmically which .in turn controls the opera¬ 
tion of the horn relay and the horn. All would 
be beer and skittles if this were all there is to 
it but unfortunately there is more. The horn 
relay is supposed to be a 12 volt unit (12 volt 
cars) so anything added in series with the 
relay coil such as a flasher unit would theo¬ 
retically prove impractical. However, most 
automobile accessories are designed to operate 
on low voltage and this is the case with the 
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born relay; it will pull in at a bit less than 12 
volts quite nicely, even if not so quickly as at 
the rated voltage. But since the alarm will 
operate just dandy so long as the relay pulls 
in at all this is no real disadvantage. The 
flasher unit is an unknown quantity itself un¬ 
less we dig rather deeply into the complexi¬ 
ties of the particular automobile for which it 
was designed. Certainly it is a low voltage 
high current device. What current any partic¬ 
ular unit is designed to operate on cannot 
always be determined and for this reason we 
need R1 which by-passes enough current 
around the horn relay to insure operation of 
the flasher. The unit which I have in use is a 
12 volt unit which I picked up indiscriminately 
in a parts store; its resistance is something less 
than a half ohm and seems to require about 
3 amps to operate. In my unit when R1 is set 
at about 3 ohms the flasher operates at about 
the right frequency. I haven’t tried a 6 volt 
flasher unit; it might very well work better. 

Because flasher units are such unpredictable 
beasts even when used as directed R1 may 
prove something of a problem. I used a small 
choke which just happened to be of the right 
resistance. I would suggest, as a first step, 
hooking the flasher unit and a heavy duty 
variable resistor together at one end. The re¬ 
sistor should be about 10 ohms. Take the as¬ 
sembly out to the car and locate the hot wire 
going to the horn button. This wire will usu¬ 
ally enter the steering column through a plug 
and jack arrangement. Pull the hot wire out 
of the connection and touch to the car chassis 
to see if the horn blows; if it does you’ve got 
the right wire. Now hook this wire to the end 
of the flasher unit connected to the resistor. 
Through a lead hook the free end of the re¬ 
sistor to the battery or a 12 volt source such 
as the ammeter. Now ground the end of the 
flasher unit which was not soldered to the re¬ 
sistor. The horn should begin to blow contin¬ 
uously. Now adjust the resistor until the 
flasher unit and the horn begins operating at 
the desired frequency. Fig. 2 shows the test 
hook-up. The value of R1 has now been de¬ 
termined. The wattage of R1 will have to be 
rather large but since the horn operation is 
intermittent something less than half of the 
steady current value is sufficient. Should the 
resistor burn out the horn will blow steadily 
rather than in blasts so the basic integrity of 
the alarm is still maintained. About 15 watts 
will suffice for my installation. 

Rlvl can be any garden variety of 12 VDC 
relay, of which there must be millions clutter¬ 
ing the junk boxes across the country. The 
only requirement is that it must have a set of 



Fig. 2. Showing temporary hook-up of flasher unit 
and resistor R1 for determining final value of Rl. 
R1 should be about 10 ohm, 25 watt and can be 
either a slide resistor or a rheostat. 

normally open contacts. S3 may be omitted if 
the engine compartment is locked from inside 
the car. The function of this switch is to pre¬ 
vent the imaginative thief from getting at the 
battery and disabling the entire electrical sys¬ 
tem before attempting entry into the car. 
Location, type and mounting of S3 must de¬ 
pend on the type of car, inclination of the 
builder and generosity of the junk box. It may 
be a push button type with normally closed 
contacts which may be mounted wherever the 
engine hood will hold the switch depressed 
when the hood is down. Alternatively, a sim¬ 
ple toggle switch may be used with a string 
tied between the switch and the hood in such 
manner that when the hood is raised the 
switch is actuated. A mercury tilt type switch 
could also be used. 

Switch S2 is strictly a convenience item 
whose only purpose is to provide an unobtru¬ 
sive but readily accessible switch for silencing 
the alarm once it has been set-off. SI will per¬ 
form the identical function but in addition it 
will also disable the alarm whereas S2 will 
leave the system armed. I would suggest a 
microswitch mounted within the door and ac¬ 
tuated by the door latch. If used, S2 should 
be a push button type with normally closed 
contacts. 

Resistor' RT, the flasher unit and Relay 
Rlyl should all be mounted on a small chassis 
and installed within the body of the car wher¬ 
ever space can be found. Switches S2 and S3 
are mounted in accordance with the discussion 
above. Either Switch SI or Switch S2 (if 
used) must be mounted in an accessible place. 
I mounted SI (S2 not used) just behind and 
under a member of the radiator grillwork. 

This completes the set-up. If installation of 
the alarm is made as directed above I defy 
any burglar to make off with either your mo¬ 
bile equipment or automobile short of using 
a blow torch. 

. . .WA6UVS 
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No ham interested in working DX 
should ignore this article. It states 
some very interesting and important 
conclusions. 


A Look at Antennas for DX 

Bob Nelson K6ZGQ 
110 Morning Valley Drive 
San Antonio, Texas 78227 


The basic question in DX work is, how does 
one get the best signal between two distant 
points on the earth? Answering this question, 
from the antenna standpoint, is the subject of 
this article. 

The earth is shaped somewhat like a globe, 
as shown in Fig. 1. Also shown is a shell sur¬ 
rounding the globe, which represents the iono¬ 
sphere. A radio wave starting at point “A” 
gets to point “B” by a series of reflections, 
alternately off the ionosphere and the surface 
of the earth. Notice that the smaller angle “a” 
is, the fewer reflections it takes to get a signal 
between the two points. This is the single 
most important fact to keep in mind when 
choosing an antenna system for DX work. It 
is a fact of nature that a signal loses about 5 
db of strength on every “skip,” so if you want 
to work the DX reliably you must radiate your 
signal at a low angle. In fact, where DX is 
concerned, your antenna’s radiation angle is 
more important than its gain. 

Angle “a” in Fig. I is the angle between the 
local horizon (or a line tangent to the surface 
of the earth) and the main radiation lobe of 
the antenna. It is called the “radiation angle” 
in antenna literature. The size of this angle 
is determined primarily by the type of polari¬ 
zation used, and by the height of the antenna, 
although some other factors do come into 
play, which will be discussed later. 

K6ZGQ is an electrical engineer (BS USNA 
1963, MS Stanford 1965) in the Air Force 
who is interested in just about all facets of 
hamming. 


So now that we know we want an antenna 
system with a low radiation angle, what do we 
do about it? Let’s explore first the effect of 
polarization on radiation angle. 

Vertical antennas 

Vertical antennas of different heights 
mounted with their bases at ground level, and 
operating over a perfectly reflecting earth, 
will display radiation lobes as shown in Fig. 2. 
These are diagrams for the best results that 
can be achieved, with verticah-antennas of a 
given height, where low angle radiation is con¬ 
cerned. Notice that the radiation lobe always 
has a maximum value at a radiation angle of 
zero degrees, which looks very good for DX 



Fig. 1. The path of a signal between two distant 
points. For clarity, the distance between the 
Earth's surface and the ionosphere is greatly ex¬ 
aggerated. 
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Fig. 2. Radiation angle diagrams for optimum ver¬ 
tical antennas, assuming perfectly reflecting 
ground. A. Simple quarter wave vertical. B. Half 
wave vertical. C. One and one-half vertical dipoles 
fed in phase. D. Two vertical dipoles fed in phase. 
The last two are known as collinear arrays. The 
stubs are to provide proper phase in feed currents. 
These four antennas represent the best radiation 
angle results that can be obtained with a vertical 
antenna of a given height. The patterns are actu¬ 
ally symmetrical around the 90° axis, of course. 

work. Unfortunately, the sad fact is that the 
surface of the earth is not perfectly reflecting, 
nor is it even close to it. The effect of the ac¬ 
tual surface of the earth is to not only raise the 
radiation angle, but also decrease the signal 
strength by several db, for average soil. 

In fact calculations carried out by the writer 
utilizing a digital-analog computer setup show 
that for equal heights above ground, horizon¬ 
tal polarization is always superior to vertical 
polarization at low radiation angles by at least 
3 db, where DX frequencies are concerned. 
Anyone wishing to investigate this profound 
statement further is directed to references 1 
and 2. A typical result derived from the com¬ 
puter work is show'll in Fig. 3 for a vertical 
antenna composed of two half-wave dipoles 
arranged colinearly and fed in phase, as show'n 
in Fig. 2D. Notice that the signal is reduced 
by about 6 db, and the radiation angle raised 
to about 15 degrees, compared with a perfect 
ground. This plot was made for average soil. 
Dry and rocky soil would give even worse 
results, while wet loam or sea w'ater would 
give a definite improvement. 

To further deflate the esteem of the vertical 
antenna for DX work, let’s explode two often 
quoted myths about the vertical. First, al¬ 


though a good ground system is very helpful, 
even mandatory, when using a vertical, no 
significant improvement in low angle radiation 
can be expected by improving the ground in 
the near vicinity of the antenna. In other 
words, no amount of salt on the ground 
around the antenna, and no number of quar¬ 
ter-wave radials, will significantly improve 
DX operation. The reason for this is that the 
reflections off the ground that produce low 
angle radiation occur at good-sized distances 
from the antenna, and if improvement is de¬ 
sired it would be necessary to provide a 
ground of superior conductivity around the 
antenna for a distance of at least one-quarter 
mile—a very expensive undertaking. Even 
then the null at zero degrees would still exist, 
for it only disappears with a ground of in¬ 
finite conductivity. 

Second, it is not true that a vertical an¬ 
tenna has an inherent 3 db gain over a hori¬ 
zontal by virtue of its operating over its 
“image.’’ Although the image effect is present 
with a vertical (and does produce a 3 db gain 
over the same antenna in free space), it is no 
less present with a horizontal antenna, so 
neither has a definite edge here. The image 
effect can be visualized simply by picturing 
the ground as a mirror. An antenna above 
ground will see an image directly below it in 
the mirror. By use of the antenna and its 
image diagrams, such as Figs. 2 and 4 can be 



RELATIVE FELD STRENGTH 


Fig. 3. The typical effect of average soil on the 
vertical radiation pattern of a vertical antenna. 
The pattern here is for the same antenna as in 
Fig. 2D. The dotted line represents ideal conditions 
(i.e., perfectly reflecting ground), while the solid 
line is for real ground. The actual pattern is sym¬ 
metrical around the 90° axis, of course. 
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M ANTENNA HEIGHT - 0.25 A <M ANTENNA HEIGHT ■ 0.5 A 



(c) ANTENNA HEIGHT ■ 0.75 A (d) ANTENNA HEIGHT . 1.0 A 



(•) ANTENNA HEIGHT - 1.5 A (0 ANTENNA HEIGHT * 2 A 

Fig. 4. Radiation angle diagrams for a non-direc- 
tional horizontal antenna of various heights above 
perfectly reflecting ground. Only an antenna with 
extreme vertical directivity will greatly change 
these results for low radiation angles. 


derived. See Reference 1, pp. 808-810 and 
882-888, for further information on the image 
concept. 

Horizontal antennas 

Now let’s see what the horizontal antenna 
can do for us. Fig. 4 shows radiation diagrams 
for a horizontal antenna of different heights 
above perfectly reflecting ground. Note that 
there is always a null at zero degrees and that 
the lowest lobe moves to lower angles as the 
height is increased, although the number of 
lobes increases. Contrary to what may be be¬ 
lieved by some, no antenna type (with all its 
elements lying in one horizontal plane) can 
greatly change the results shown in this fig¬ 
ure, as far as the radiation angle is concerned. 
If you want a low radiation angle you must 
put your antenna high in the air. A happy 
fact about the horizontal antenna, though, is 
that the effect of the actual earth is not to 
greatly change the diagrams of Fig. 4. The 
lobes will have slightly diminished length and 
the nulls will fill in to some extent, but the 
effect is small enough that we can use Fig. 4 
with good accuracy for practical antennas. 

Now let’s get down to brass tacks. Just 
exactly what are the best radiation angles for 
DX work? Fig. 5 shows this information for 
the usual DX bands. Notice that as the fre¬ 


quency increases, the best angles get smaller. 
Also note that there is a lower limit on the 
radiation angle that it wouldn’t be wise to 
exceed. In other words we don’t want our an¬ 
tenna too high, which is fortunate from an 
economic standpoint. 

Let’s lake 20 meters for an example, see 
Fig. 4. An antenna height of one wavelength 
(about 70 feet) will give us maximum radia¬ 
tion between 8 and 22 degrees for the lower 
lobe, within the optimum range. Moving the 
antenna to one and one-half wavelengths 
height, which will increase the expense con¬ 
siderably, will move the lowest radiation an¬ 
gles down only a little. On the other hand, 
moving the antenna to lower heights will 
raise the lowest radiation angles considerably. 
This is the reason that the 20 meter boijs 
with their beams at 70 feet do much better 
than those of as with lower antennas, and 
have little trouble competing with antennas at 
greater height. The point of this is that an in¬ 
telligent height of one-half wavelength or less, 
however, the quad produces slightly lower 
angle radiation than the vagi will. This is due 
to the fact that the quad has a built-in stack¬ 
ing effect, since its elements do not all lie in 
one horizontal plane, as with a yagi. The ob¬ 
vious conclusion is that if you are limited to 
heights of one-half wavelength or less, the 
quad is a good antenna to look into. Above 
this height, however, the yagi might be better, 
since its construction is simpler and it can 
give greater gain. 

As far as gain is concerned a 2 element 
quad has a maximum gain of'-about 5.7 db, 
while the 2 element parasitic displays about 
5.4 db; the quad has a slight edge. When go¬ 
ing to more than 2 elements, though, the 
parasitic yagi always has the greater gain. At 
the 3 element level, for example, the yagi has 
about 1.3 db more gain. See Fig. 6. 

One other advantage of the quad is that it 
is a little less susceptible to certain types of 
noise when receiving than the yagi. This is 
probably due to the fact that the quad is a 
type of loop antenna. And while speaking 
about receiving noise we may as well take one 
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6-20° 

5-14° 


Fig. 5. The best radiation angles for working DX 
in four popular amateur bands. 


APRIL 1966 


71 




more pot-shot at the vertical and point out 
that the vertical is much more susceptible to 
man-made noise than is a horizontal antenna. 

Another fact about the quad, which has to 
do with its having less gain than the vagi, is 
that it is inherently a low Q antenna. This 
means that it will operate over an exceedingly 
wide bandwidth with a reasonably low SWR. 

The DX man tom between the quad and 
yagi would do well to read references 3 and 
4, which cover the antennas exhaustively and 
are excellent, readable books. 

The multi-band beam 

There is a happy coincidence about using a 
multiband beam for the DX bands. Since the 
optimum radiation angles decrease as fre¬ 
quency increases, it is necessary to raise the 
antenna (in wavelengths) as the frequency is 
raised, if it is desired to keep the radiation 
angle in the optimum range. But if the an¬ 
tenna stays at a constant height, measured in 
feet, it will automatically be raised in wave¬ 
lengths as the frequency is raised. The result 
is that a multi-band antenna for 20, 15 and 
10 meters mounted at 70 feet will give near 
optimum radiation angle results on all three 
bands. This can be seen by comparing Figs. 
4 and 5. 

There is also an undesirable feature attend¬ 
ant with many multi-band beams. Most de¬ 
signs use traps and matching networks which 
are inherently lossy. This means that a lot of 
the rf is soaked up in the traps, rather than 
being radiated toward the DX station. The 
result is that multi-band beams are seldom, if 
ever, as efficient as a single band array. 

Stacking antennas 

There is another way to reduce the effective 
radiation angle. This is by stacking identical 
antennas above one another. Unfortunately, 
this is difficult at DX frequencies because the 
stacking distance must be in the vicinity of 
three-quarters to one wavelength to be effec¬ 
tive. At 20 meters, for example, the minimum 
distance between antennas is about 55 feet. 
At 10 ineters, though, stacking is a definite 
possibility for the ambitious DXer. Both an¬ 
tennas are fed in phase with equal currents. 

To use Fig. 4, then, one measures from 
ground to the midpoint between the two an¬ 
tennas to find the effective height. With the 
midpoint at one wavelength, the upper lobe 
(Fig. 4D) would largely disappear, and the 
lower wave angle would decrease slightly. 
The result would be about a 4 db increase in 
signal strength at the DX location. 


Number 

of 

Elements 

Maximum 
Gain of Yagi 

Maximum 
Gain of Quad 

1 

0 db 

0.9 db 

2 

5.4 db 

5.7 db 

3 

8.5 db 

7.2 db 

4 

9.3 db 

8.0 db 

5 

9.9 db 

8.5 db 


Fig. 6. The maximum gain obtainable from quads 
and yogis with different numbers of ele¬ 
ments. The gains noted are relative to a 
dipole. 


Conclusion 

The attempt of this article has been to give 
a brief overall picture of the DX antenna 
problem. It was particularly desired to point 
out the superiority of the horizontal over the 
vertical, as well as emphasizing the impor¬ 
tance of small radiation angles. To the writers 
knowledge a discussion of the DX antenna 
problem such as was given here has not ap¬ 
peared in any other amateur journal. Anyone 
seriously interested in pursuing the subject 
further will find the answers to his questions 
in the listed references. These were selected 
for their accuracy and readability. Good DX! 

. . . K6ZGQ. 
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John Johnston K3BNS 
1 1 Fieldstcne Rood 
Levittown, Pennsylvania 
Drawings by Wayne Pierce K3SLK 

Someone Should Do 


Something 


One of the more interesting facets of ama¬ 
teur radio is the opportunity to participate in 
unique organizations loosely identified as “ra¬ 
dio ham clubs”. Upon considering that each 
member has progressed through a filtering 
process designed to eliminate all but the most 
dedicated, it is interesting to observe the re¬ 
sults. First he has had to culture an interest in 
a very demanding hobby, subject himself to an 
agonizing period of learning rules, theory, cus¬ 
toms and morse code. Next under protest, he 
has indulged in outrageous expenditures for 
equipment. Then he has been further moti¬ 
vated to seek out the companionship of similar 
individuals. Finally, he not only endures, but 
delights in, attendance at regular club meet¬ 
ings. 

These meetings follow proceedings that 
have been universally adopted. One familiar 
with these rituals can freely move from one 
geographical location to another and find sol¬ 
ace. Unfortunately, these rites are not docu¬ 
mented and the uninitiated must learn them 
the hard way. The constitution of any given 
club is usually of little benefit, for example, 
and reference to it can only result in confusion. 

The most important things to bear in mind 
are that the members attend these meetings 
for entertainment (viz: night out from the 
XYL), and the club president is charged with 
providing some type of diversion, such as a 
speaker. In fact, some observers are of the 
opinion that this is his only purpose, and his 
re-election is dependent upon his degree of 
success in this vein. 

All radio club meetings are called to order 
45 minutes after the announced time. This al¬ 
lows a period for members to indulge in a 
quaint pastime known in amateur radio as the 
“eyeball QSO”. This informal preliminary 
event is comprised of impromptu discussion 
centered on three (3) general areas of ex¬ 
aggerated claims: 

KSBNS (formedij K2I1IIE and KSDAI ) is an 
electrical engineer (BSEE Ohio University ’51) 
for a major electrical company. His main 
interests are operating and club icork. 


About...! 

1. Lamentation of the heavy demands placed 
upon one’s station by rare DX operators 
desiring a QSO. 

2. The amount of high power one is utiliz¬ 
ing, including various precautions to in¬ 
sure that a minimum of 1 KW output is 
always maintained. 

3. The vast superiority of one’s equipment; 
the extent of the claims being in pro¬ 
portion to his desire to unload it. 

Of particular note are the audience partici¬ 
pation entertainment meetings where a special 
game is played. The neophyte would be ad¬ 
vised to surpress his urge to fully participate 
in this game until the rules are fully under¬ 
stood. It begins with the president announc¬ 
ing, “Tonight will be a business meeting!”, 
meaning he couldn’t obtain a speaker. 

Upon this signal, the members are alerted 
to critically observe the proceedings, concen¬ 
trating upon finding the “debate item.” As the 
chairman routinely calls upon each committee 
head for a report, some of the more dedicated 
members warm-up for the main debate event 
with comments and questions'"Somewhat rele¬ 
vant to the report. Candidates for team cap¬ 
tain can thus identify themselves. 

The main debate item is usually selected 
between 15 and 20 minutes after the call to 
order, when boredom has set in. While the 
scope of these items are vast, there are certain 
criteria which must be met in order to enjoy 
full participation. 

1. UndeUno circumstances must the debate 
item result in any additional work for 
anyone except the president. 

2. It must not encompass anything of real 
consequence. Abstract and theoretical 
subjects are ideal. 

3. It must not be so complex as to allow 
for more than two points of view. 

After several false starts, the debate begins 
to unfold. The teams can be identified as play 
continues. The chairman must make an im¬ 
portant decision which has a significant impact 
upon the organization of the two teams. If he 
elects to assume the neutral role of an umpire, 
the teams are divided by an imaginary front- 
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to-back line down the center of the audience. 
On the other hand, when the chairman de¬ 
clares himself a player, the division is auto¬ 
matically front vs. rear. Because the chairman 
holds a strategic position in the room (and 
often is a little more informed on the back¬ 
ground of the subject), his unfair advantage 
is offset by limiting his team to those on the 
rostrum and—depending upon the size of the 
audience—from one to three of the front rows. 

The tap-off is initiated by a potential team 
captain who arises and demands “that some¬ 
thing be done!” concerning a certain item. It 
is imperative that he not be specific about 
what should be done or by whom, thus pre¬ 
venting a premature completion of the game. 
Heroically seizing the initiative, a candidate 
team captain for the other side recognizes the 
challenge and rises in reply. It is not pertinent 
that his retort reveal any great enlightenment 
—delivery is the critical aspect of winning 
these coveted positions. When the debate item 
is acceptable to the audience, they so signify 
by responding to the call-to-arms, and the 
main event can proceed. 

Observing protocol, members from each 
team rally to their selected captain and alter¬ 
nately rise to repeat his argument, interspers¬ 
ing their commentary with items usually un¬ 
related to the subject. The individual member 
can find great comfort in addressing the cap¬ 
tive audience and is willing to endure listen¬ 


ing to the others in return for his opportunity 
to get a few things off his chest. (Most cov¬ 
ered topics: CB, deplorable state of amateur 
radio, TVI). Besides, 50% of the audience is 
on his side before even he starts. 

Veteran observers are quick to point out 
the upswing of interest in the game since the 
wide acceptance of VOX keyed transmitters. 
Before this dastardly technical advancement, 
an operator could pour out his feelings into 
a microphone for all the world to hear (in 
reality, it would only be one other ham who 
was partially copying R3 X S4 with heavy 
QRM), and he could rave on until he got good 
and ready to manually throw the transfer 
switch. He now feels frustrated by automation 
since every time he pauses to take a breath 
during his discourse, he is vulnerable to being 
cut-off. An individual with this particular 
problem can be rapidly identified in everyday 
life by his continual interjection of the phrase, 
“AWWWWW,” after every sentence. 

In the unfortunate situation where the au¬ 
dience sealing arrangement is such as to make 
the imaginary division line indistinct, an in¬ 
dividual not quite sure of which side he has 
been assigned may be prompted to arise and 
summarize the two positions, and either offer 
a compromise or request a motion. This is an 
obvious delay of the game and lie is penalized 
by a loud admonishment by both sides as he 
slinks to his seat. Outcast, he remains silent 
and makes note not to sit in the middle next 
time. 

The game is completed when an arbitrary 
time limit is reached, usually 10145 PM. The 
finale is quite rapid with the chairman dissolv¬ 
ing the two teams by requesting volunteers to 
work on the problem. This is the signal that 
the game is over and everyone is to remain 
silent. 

Any important items are disposed of rapidly 
without comment within the next 5 minutes 
so the meeting can be adjourned to a nearby 
tavern for a victory celebration by both sides. 
The team captains shake hands and agree, 
“It was good to clear the air!” Midnight hav¬ 
ing been established by XYL’s, Inc. as the 
“time-to-be-home-from-the-radio-club-by,” the 
“eyeball QSO” is resumed with the sky-the- 
limit for exaggerated claims, until the magic 
hour. 

As the members happily return to their 
homes with fond memories of a battle well 
fought, mentally rephrasing what they said or 
wish they had said during their speech, the 
true value of the radio club can best be ap¬ 
preciated. 

. . . K3BNS 
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Richard Malisch K7VMV 
9050 Monument Drive 
Grants Pass, Oregon 


The Tranx Circuit 

Switch your linear with a tranx circuit 


Many excellent articles on the construction 
of linear amplifiers have appeared in late 
issues of 73 Magazine; one problem common 
to these linears when used with a transceiver 
is the problem of switching. The linear ampli¬ 
fier should be inserted between the transceiver 
and the antenna during the receive period. 
Since switching the linear (in and out of the 
transmission line) manually is dangerous dur¬ 
ing mobile operation, automatic switching per¬ 
formed by a 1 ‘elay is prefered in the interest of 
safety and convenience. 

Often the relay for performing the switch¬ 
ing is activated by closing a separate set of 
contacts added to the transmit switch on the 
transceiver, or the relay may be activated by 
the high voltage in the plate lead of the trans¬ 
ceiver’s transmitter section. Both of these 
methods require modification of the transceiver 
and both methods require the addition of long 
leads from the transceiver to the linear ampli¬ 
fier to operate the relay. The alternate method 
is to install a “tranx circuit” within the linear 
amplifier. The tranx circuit, short for transmit¬ 
ter-operated control, will trigger the relay as 
soon as a signal above a preset level appears in 
the transmission line to the antenna. The ad¬ 
vantages are obvious—the transceiver need not 
be modified; it keeps its portability. Also, no 
high voltage leads are required to trigger the 
relay, and thus the safety is increased to both 
the operator and innocent bystanders. Use of 
the tranx circuit also allows remote triggering 
of a linear amplifier when contained in the 
trunk compartment of a vehicle. The only 



Fig. 1. Schematic of the tranx circuit. Other gen¬ 
eral purpose transistors can be used. 



Here's the tranx circuit installed on an 832A linear 
for two. The circuit is built on the small piece of 
insulating board at the right. The pickup loop is 
below the electrolytic just beneath it. 

interconnecting lead between the transceiver 
and linear amplifier is the coax. 

Tranx circuit theory 

The tranx circuit is essentially a dc operated 
amplifier which picks up a small amount of 
radio frequency energy from the transmission 
line between the transceiver and antenna dur¬ 
ing transmit conditions and switches the linear 
amplifier into the circuit. During receive con¬ 
ditions, the radio frequency signals in the 
transmission line are not strong enough to 
activate the dc amplifier of the tranx circuit to 
the point of triggering the relay, which means 
the linear amplifier will remain out of circuit 
and inactive. 

The circuit 

The tranx circuit consists of two basis cir¬ 
cuits, a rectifying-filtering circuit and a dc 
amplifier. The positive cycles of the RF picked 
up by the pickup loop charge Cl through CR1. 
After charging Cl, emitter-base current from 
Q1 and current through R1 will discharge Cl. 
The discharge time of Cl gave about 0.5 sec¬ 
ond delay after the signal was turned off before 
the relay dropped out of the hold position. 

The dc amplifier circuit is comprised of an 
NPN transistor directly coupled through a 
limiting resistor, R2, to a 150 mw general 
purpose PNP transistor. The dc output of 
the PNP transistor is connected directly to a 
twelve volt dc relay of the type often found in 
surplus equipment designed for twelve and 
twenty-four volt operation. 

Under transmit conditions, the charge across 
Cl attracts electrons from the emitter through 
the base of Ql. Electrons then flow through 
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ANTENNA 



Fig. 2. Arrangement cf the tranx circuit as used 
with a transceiver. 


the collector of Q1 and limiting resistor R2, 
into the base of Q2, which forward biases the 
emitter-base junction of Q2. With the emitter- 
base junction of Q2 forward biased, electrons 
will flow from the negative terminal of B1 
through the relay (closing the relay contacts) 
and return to the positive terminal of B1 
through Q2. 

Sensitivity 

The only difficulty encountered with the 
tranx circuit came from the preliminary choice 
of R1 which was used to control the maximum 
sensitivity of the circuit. The circuit lost sensi¬ 
tivity when RI was reduced below the value 
shown in the schematic. When Rl was in¬ 
creased, the circuit had a tendency to remain 
activated, that is, the relay would not release 
within a predetermined length of time after 
the transmitter was turned off. 

Bench tests (using a VTVM and 147 me 
RF source) showed that the sensitivity control 
could be adjusted so that signals from one volt 
to one hundred volts peak to peak would 
trigger the circuit. 

Observations from field tests 

The tranx circuit worked successfully when 
used in conjunction with a Heathkit Two’er 
and a twelve inch pickup loop in a mobile 
installation. A fifteen foot length of coax was 
the only interconnecting lead between the 
Two’er and the linear amplifier. The tranx 
circuit keyed easily with the rf from the 
Two’er, and no adverse effects (such as the 
generation of TVI) were observed. The cur¬ 
rent drain was also very low. Under idle con¬ 
ditions, the tranx circuit required about fifty 
millamperes. Long transmitting periods pro¬ 
duced no notieable increase in the tempera¬ 
ture of the transistors. However, the grid 
tuning would cause the relay to drop out of 
the hold position if not correctlv tuned. 

'. . . K7VMV 
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R. Hillman VE7BBM 
2125 Bridgeman Avenue 
North Vancouver, B.C. 


Practical Double Sideband -1966 


Although it is not my intention to reopen 
the present DSB-SSB controversy, I have 
thoughts and suggestions which should allevi¬ 
ate much of the misunderstanding regarding 
double sideband. I have also suggested several 
ways of overcoming design problems of a 
workable modern DSB transmitter. 

The main complaint most SSB operators 
have against DSB is the width of the trans¬ 
mitted signal. However, it should be remem¬ 
bered that a DSB signal is essentially an AM 
signal without a carrier, and incidentally, 
without heterodynes! It also should be realized 
that a DSB signal is two SSB signals on the 
same reference carrier, one upper and one 
lower sideband. Most complaints of splatter 
or distortion on DSB signals are the fault of 
the complainants receiver. Cost unfortunately 
has little to do with any patricular receiver’s 
ability to reject local co-channel interference. 
All one has to do is place an attenuator pad 
in the receiver front end to restore that ‘clean’ 
sound to any ‘suspected’ local DSB signal. 

Circuitry 

The basic practical high level balanced 
modulator is shown in Fig. 1. Its operation 
will not be discussed since there are so many 
excellent references available such as the New 
Sideband Handbook by Don Stoner W6TNS. 
Basically though, the audio is fed in push-pull 
to the output screen grids, the rf input is in 



push-pull and the rf output is in parallel. The 
bias, shown as battery for simplicity, should be 
adjustable and is designed to keep the bal¬ 
anced modulator tubes operating within their 
maximum plate dissipation. It will also serve 
to correct any irregularities in the output 
waveform. 

Design problems 

Probably the biggest problem in designing 
a bandswitching DSB transmitter is the actual 
bandswitching circuitry in the final grid. Leads 
must be kept as short and symmetrical as pos¬ 
sible. The most practical found by the author 
is diagrammed in Fig. 2. 

The circuit is, in practice, driven by an un¬ 
tuned bufFer stage which is controllable as to 
drive. C2 acts as ‘drive peak’ control and also 
balances the rf applied to both balanced mod¬ 
ulator tubes. If careful, symmetrical construc¬ 
tion in used carrier should be in the order of 
30-40 db. The switch wafers should of course 
be ganged to switch the excifer stages and the 
final output circuitry too! 

The choice of a suitable modulation trans¬ 
former seems to cause some amateurs a great 
deal of trouble. I have found that 400 cycle 
power transformers are probably the best 
choice for several reasons. The first consider¬ 
ation is that the transformer must have a turns 
ratio of around 5.2:1 in order to develop suffi¬ 
cient screen voltage from the modulator. In¬ 
cidentally, the transformer is connected as 
step-up. That is, the 117 volt primary is con¬ 
nected to the audio and the secondary (cen¬ 
ter-tapped) goes to the screens of the high- 
level balanced modulator, refer to Fig. 1. 
Another reason for choosing this transformer 
is the fact that it will reject any low frequency 
components. This will reduce intermodulation 
distortion and will, in effect, place the two 
sidebands farther apart since the information 
is to be transmitted at higher audio frequen¬ 
cies. It is also advantageous to roll off the high 
frequencies. This will keep the signal from 
becoming too broad. A low pass filter such as 
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Fig. 2, Left. Ba.idswitching final grid circuitry for 
a DSB transmitter. Keep leads short and sym¬ 
metrical. 

Fig. 3, Right. DSB spectrum. 

the Stancor C-2340 should give the desired 
response, 300-3000 cycles. Spectrum-wise the 
signal should look like that in Fig. 3. 

Another object of concern are the ratings, 
of such a transformer. As hinted earlier the 
117 volt 400 cycle seems about best to match 
the output of such tubes as 6AQ5, 6V6 etc. 
as modulators. As a ‘rule of thumb’ the sec¬ 
ondary of the transformer should be able to 
supply (assuming 117 volt input) about twice 
the combined screen voltage of each balanced 
modulator tube normally operating AM phone. 
A transformer with a secondary delivering 300 
each side of the center tap has proven to be 
an excellent choice for modulating such tubes 
as the popular 6146 and 6DQ5. 

Most manufacturers of transformers make 
400 cycle equipment under military contract. 
Although these transformers are not available 
from distributors they may be found as sur¬ 
plus or alternatively bv writing any of the 
larger manufacturers. 

Another very definite design problem is 
mode switching. With proper design it is pos¬ 
sible to obtain 350 watts PEP on DSB, 150 
watts CW, and 100 watts AM all from a pair 
of 6DQ5’s. 

As with any problem in order to solve it 
you must first understand the basics. In switch¬ 
ing between modes you are, in effect, simply 
changing conditions of the balanced modula¬ 
tor tubes. By this I mean you are changing 
bias, modulators and circuit configurations. In 
order to change your DSB high level balanced 
modulator to AM you must: lift one cathode 
of an output tube, remove screen voltage from 
this same tube and then switch the modulator 
transformer into the other tubes screen circuit 
in a fashion which will modulate its screen 
voltage and then supply a proper amount of 
grid bias to keep the tube from taking off in 
the absence of drive. For CW the following 
should be done; one cathode of an output 


tube should be lifted from ground, the screen 
voltage from this tube likewise should also be 
lifted. The remaining tube should have grid- 
block keying bias applied and fixed screen 
voltage. Circuitry for such switching is shown 
in Fig. 4. By the time all the band-switching 
and modeswitching circuitiy is incorporated in 
the overall schematic it appears quite compli¬ 
cated. However, it is a simple matter to resolve 
any and all of the circuit into simpler portions. 

Since the mechanical design of a DSB 
transmitter or any transmitter is an involved 
procedure it will not be covered in detail. The 
most important factor in designing a DSB 
transmitter is a symmetrical mechanical and 
electrical construction in the balanced modu¬ 
lator circuitry. 

The transmitter should be carefully con¬ 
structed using all current construction proce¬ 
dures. Keep all ac wiring close to the chassis 
to avoid hum pickup. Shield all critical audio 
leads and properly bypass all high voltage 
leads. As a last word on electrical design let 
me say that good signals require good power 
supplies. 

Assuming that a DSB transmitter has been 
built you will want to check its operation on 
an oscilloscope. The familiar bow-tie pattern 
is the desired shape when rf is applied directly 
to the vertical plates and audio is applied to 
the horizontal plates through a voltage divider 
as shown in Fig. 5. The desired waveshape is 
also shown. 

If difficulty is found in attempting to obtain 
a bow-tie pattern it may be because there is 
too much or too little drive or the bias on the 



NOTE BANOS WITCHES SHOWN IN 10 METER POSITION. 

MODE SWITCHES SHOWN IN 0S8 POSITION. POSITIONS 
CLOCKWISE ARE DSB - AM - CW. 


Fig. 4. Practical double sideband modulator-output. 
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balanced modulator screens is too high or too 
low. In particular, the bias on the secondary 
of the modulator will affect the crossover 
point on the pattern. Drive will cause the pat¬ 
tern to bulge or become concave depending 
on whether too much or too little drive is ap¬ 
plied. If in doubt regarding your particular 
pattern consult one of the many excellent 
handbooks available. Incidentally, a single 
audio tone is all that need be applied to ob¬ 
tain a bow-tie on DSB whereas the familiar 
two-tone test is used on SSB to obtain the 
same pattern. 

That’s it! I have presented a few practical 
hints for building a DSB transmitter. This 
modes popularity is still growing as witnessed 
bv several new transmitters appearing on the 
market. The mode is extremely practical from 


AUDIO (SECONDARY 
OF MOD. XFMfi) 




Fig. 5A. Source of horizontal sweep for a bow tie 
pattern shown in 5B. 


practically all aspects and above all it is ex¬ 
tremely simple as compared with SSB. 

In closing, if any readers are interested in 
complete construction details of a bandswitch¬ 
ing 350 watt DSB transmitter drop a note to 
my QTH and I’ll do my best to try to write 
such an article. 

. . . VE7BBM 


A Semi-Switchless Directional Coupler 

Ever since I built my first “Monimateh” 
SWR indicator, I have felt that simultaneous 
monitoring of the Forward and Reflected com¬ 
ponents would be desirable. I would all too 
frequently find myself trying in vain to tune 
for minimum Reflected only to find that I had 
the switch in the Forward position! Or (that 
was before I grew a third hand . . . ) I would 
get annoyed at flipping the switch back and 
forth tuning for a healthy F reading . . . and 
get a healthier R reading. I considered using 
two meters, but the thought of such lavish 
extravagance was swiftly brushed aside everv- 
time Junior needed new shoes. If other hams 
have run into the same problem (no, not 
Junior’s shoes . . .) here is one answer to our 
common plight. 

I use a zero-center microammeter. The 
connections to the Reflected diode are re¬ 
versed to produce a negative output. No 
confusion now: positive reading for Forward 
and negative for Reflected. 


“REFLECTED" 



Fig. 1. Use of a zero center microammeter for the 
Monimateh. 


A. Thivierge VE2HE 



Fig. 2. Final circuit which gives conventional For¬ 
ward and Reflected readings as well as the special 
Tune position. 


The next logical step quickly suggested it¬ 
self. Since the outputs from the coupler are 
of opposite polarities, why not mix them in a 
common load and read the resultant? It 
works. Se Fig. 1. Two 1 k resistors in series 
are bridged across the F and R terminals of 
the Monimateh and the microammeter con¬ 
nected to their junction point reads the alge¬ 
braic sum Of the two voltages: A maximum 
positive deflection indicates minimum SWR. 

The necessary connections are made 
through a three position two pole switch. See 
Fig. 2 for complete wiring. This provides a 
center Tune position giving the configuration 
shown in Fig. 1 as well as the conventional 
Forward and Reflected positions. 

Simply switch to Tune and manipulate all 
loading and matching controls to obtain a 
maximum positive deflection. You may then 
switch to F and R in the normal manner to 
verify the results of your knob twiddling. But 
after a while vou won’t bother. 

. . . VE2HE 
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NO FROSTING ON THIS CAKE 

(SWAN CONTINUED) 


My ad in the January issue created quite a 
stir, and many letters were received from hams 
all over the country. The upshot is that I feel 
prompted to define Swan’s value a little more, 
specifically for you fellows who are wondering 
what to purchase. 

I recommend and sell Swan in greater num¬ 
bers than any other transceiver because of the 
inherent soundness of the product and because 
of its obviously greater value. Let me explain. 
In evaluating any modern sideband transceiver 
consideration must be made for the total fre¬ 
quency coverage over the maximum number of 
amateur bands, the flexibility of the equipment 
to reach outside the bands for MARS and CAP 
work, the degree with which the product will 
operate satisfactorily on CW and AM as well 
as sideband, ratio of rejection of the unwanted 
products vs. the effective power output, and of 
course the mechanical convenience of operat¬ 
ing the equipment. Price of course is an object 


and so is the record of service-free hours that 
can be expected. After all, we cannot all af¬ 
ford Cadillacs. It seems to me as I write this 
that there are an awfully lot of Chevrolets on 
the road and that a modern Chevrolet is cer¬ 
tainly giving its owner a great deal of satisfac¬ 
tion. I liken Swan to Chevrolet. It has the 
power, the flexibility, the operating conven¬ 
ience, and a record of reliability which places 
it in the front for value. Swan gives you full 
80-10 coverage, 3.7me total, and the chance to 
operate on MARS or other external frequencies 
with the purchase of a small and inexpensive 
accessory. The power that you get is greater 
than practically any other transceiver out. 
Priced with the AC power supply at only 
$480.00, you get your choice of CW, AM, and 
sideband. If you want to try something inter¬ 
esting, compare these facts on frequency, 
power, and price with the other tranceivers and 
then sit back and judge for yourself what you 
ought to do. You will be picking-Swan. 


A NEW SWAN PRODUCT 


For those of you who are interested in VllF, 
I have a pleasant surprise—Swan is bringing 
out a 6-meter sideband transceiver. It will look 
essentially the same as the Model 350, it will 
have the same dimensions, it will provide 240 
watts of PEP input to a pair of 6146B’s, and it 
will provide full 6-meter coverage in incre¬ 
ments of 500kc by means of a lockable band 
set capacitor. Provision has been made in its 
design for a 500KC crystal calibrator accessory. 
This transceiver has an RF gain control. Full 
ACC and a crystal lattice network of 10.7mc 
and will operate on upper sideband and AM. 
It is meant to be used with any of the standard 
Swan power supplies. Best of all, the price of 


this new Model 250 is expected to be only 
$295.00 with delivery starting in early May. 
Get your order in soon! 

If you evaluate the pleasures that you will 
receive from your ham radio in terms of maxi¬ 
mum contact time vs. hours expended you will 
begin to understand why 6-meter activity is 
becoming so very popular. 

Here is the rig which is bound to make his¬ 
tory and, in typical Swan manner, you get 
maximum value. No ' frills—the pleasure is in 
the eating, oops I mean the operating. Now 
you know why I say there is no frosting on 
this cake! 


HERBERT W. GORDON COMPANY 

Woodchuck Hill, Harvard, Mass., 01451 
Telephone 617-456-3548 


Ron Gunn WA6KLL 
358 Albatross Ave. 
Livermore, Calif. 94550 


Two Buck Monitor 


Gather round, all you poor harassed ops 
who are getting hot on your cw or want to 
and who own a monitorless transmitter or 
sideband transceiver. Some of those rigs are 
pretty hard to hook a monitor to so you can 
tell what you’re sending. You can install a 
noisy relay to operate the monitor, but there is 
a better and cheaper way in most cases so 
why not use it? Let’s live modern and come 
up with a two buck monitor scheme that will 
plug right into the key jack and let you know 
how your keying sounds. Not only that, but it 
has no other wires or leads than the line to 
the key jack and a place to plug in the key 
itself. 

The really best way to monitor your send¬ 
ing is to listen on the station receiver but if 
you own a transceiver, forget it. The next 
best way is to have an audio oscillator that is 
keyed along with the transmitter. The best bet 
in audio oscillators today is the 98$ transistor 
module variety that is in practically all of the 
mail order catalogs. These units are the most 
in simplicity. Wire up a small 6 volt battery 
and a speaker to them and they will operate 
for months, and drive you out of the room 
with their volume to boot. And you can use 
the unit for a code practice oscillator if you’re 
really rusty, then plug it into the rig when 
ready to go. 

Now the trick is to hook this thing up to 



External view of the Two Buck Monitor. 


your transmitter when the key is operating a 
circuit that is from 30 volts and up, and of 
any polarity. Well, if the voltage is high 
enough to be downright dangerous, don’t be a 
hero, install a double pole relay and live a 
while. But if the voltage is a couple of hun¬ 
dred or less, science has found the answer, 
and the quantities they make these things in 
has driven their price down to less than four 
bits. I am speaking of the fantastically efficient, 
tiny and enormously valuable silicon power 
diode. 

These units have a forward drop (conduct¬ 
ing mode) of less than 0.6 volt at full rated 
current. As far as any circuit we might want 
to operate thru it is concerned, it isn’t even 
there. The reverse resistance is another story, 
however. When the cathode of one of these 
diodes becomes positive, the series resistance 
jumps to many megohms. 

Our problem then is to hook up the two 
circuits we are interested in without their in¬ 
teracting. By interacting I mean preventing 
the voltage in the keying circuit from chang¬ 
ing the solid state components in the monitor 
into low grade resistors. The two circuits I 
speak of are the keying circuit itself (neces¬ 
sary!) and the monitor circuit we would like to 
operate at the same time. 

First, determine the polarity of the trans¬ 
mitter keying circuit. If the transceiver is 
block-grid' kfcyed, it will be negative. If it is a 
modulator balance/unbalance scheme or a 
tone oscilllator, it may well be postive. If 
you have to install the keying yourself or it is 
obvious from the schematic, fine. If not then 
plug in a phone plug with the plastic handle 


COROOVEH 



Fig. 1. The Two Buck Monitor using the Cordover 
CPO-4 module. 
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Inside of the Two Buck Monitor. The cordover 
module is just obove the battery. 

removed and determine what polarity is on 
the tip with a voltmeter. Be right or the two 
circuits will interact as explained above—once. 
The odds are 50-50. 

Now gaze upon Fig. 1. In it is shown a 
scheme for isolating the two circuits in ques¬ 
tion from each other while operating them off 
of the same key. The silicon diode mentioned 
above has solved our problem. When the key 
is up, and our schematic assumes that we use 
block-grid keying (negative), the negative volt¬ 
age at the key goes to maybe a couple of 
hundred volts. This voltage would instantly 
ruin the monitor except that we have installed 
the diode in series with it and have polarized 
it such that the negative voltage on its anode 
has cut it off and the monitor never sees any 
voltage thru it. When the key is down the 
keyed circuit sees ground and the rig turns 
on. At the same time the monitor circuit sees 
a continuous circuit thru the key, the now 
forward biased diode and the battery. It has 
also been turned on. 

Now, if you happen to have postive voltage 
at the key jack, just disconnect the monitor 
part of the circuit at the key (points x and y) 
and reverse them. Then be sure to label the 
monitor either postive or negative as the case 
may be. The wrong polarity will ruin it. Mine 
has the statement “use with negative keyed 
voltage only” on it as can be seen in the photo. 

If you go hog wild as I have and get a 
pretty box, etc., the cost will be more than a 
couple of bucks, but the basic parts are not 
far from it. By the way, if the contacts on your 
bug are the least bit dirty, the monitor will tell 
you quick. It is very sensitive to resistance in 
the keyed circuit and will greet you with a 
different note on your dahs than you get on 
your dits. Your V may sound like it’s straight 
from Beethoven. The cure? Clean the points, 
of course. . . . WA6KLL 
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Controlled Audio AVC System 


The two essential requirements of the Audio 
derived avc system are (1) fast rise time, (2) 
controlled decay time. 

Lack of fast rise time means that on the first 
syllable of a modulated wave or the first dot 
or dash of a CW signal, an annoying blast of 
sound is received because the incoming signal 
has not had sufficient time to generate and 
apply bias to the controlled valves then run¬ 
ning at maximum amplification. 

Slow decay time, to the users’ choice, is 
desirable, but fast enough to allow the con¬ 
trolled valves to reach full sensitivity’ reasonably 
quickly at the end of transmission, and ready 
for the next weak incoming signal as required, 
and also slow enough to allow the user to read 
the value of the incoming signal from his S 
meter needle before same returns to zero. 

The last two requirements are conflicting in 
that too slow a decay time enabling the S 
meter needle to remain reasonably steady will 
not allow the set return to full sensitivity 
quickly enough, or vice versa, with the set 
quickly sensitive, the meter is unreadable, due 
to its fast movements. 

Elaborate circuits have been devised to 
overcome these failings but complicated sys¬ 
tems are enough to make set owners shy free 


of incorporating them in their receivers; there¬ 
fore, a simple system that has the necessary 
requirements and gives steady meter reading 
is desirable. Such a system is now outlined in 
circuit, where it is noticeable that the reason¬ 
ably slow decay time for the avc line and the 
very slow decay time for the meter, are now 
separate functions. 

The incoming signal is applied to the grid 
of first section double triode, which has an 
unbiased cathode resistor allowing this section 
to work undistorted with strong or weak sig¬ 
nals. The amplified output of this valve is 
passed via .01 mfd condenser to the cathode 
of the second half of valve which cathode is 
connected to earth via a crystal diode with 
the negative blocking end to cathode. The 
cathode and grid components of this section 
are so interconnected that a negative mean 
level of bias maintained on the grid, following 
slightly below the signals on the cathode. Thus 
the tips of the rectified audio voltage at the 
diode are passed from the cathode to the grid 
to charge the 25 pf condenser and also from 
cathode to anode to the avc line through the 
10 k resistor to charge the .1 pf condenser. 
The time constants of the controlled grids is 
made deliberately small (e.g-.-r through 50 k 
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Fig. 1. Controlled audio AVC system. 

resistors with grids bipassed with .005 pf con¬ 
densers) thus allowing the avc line decay time 
(about two seconds) to depend on the value 
of the .1 pf condenser in this circuit. The de¬ 
cay time can be varied to suit users’ choice by 
increasing or decreasing the value of this con¬ 
denser. 

Any movement of electrons in a diode, valve 
or valve portion acting as a diode, due to the 
constantly changing polarity of anode in re¬ 
spect of the cathode resulting in reversal of 
electron charge movement with the valve or 
diode will cause noise in such circuits as de¬ 
tectors mixers or any non linear device, which 
will add to the overall noise background of the 
receiver. The peculiar arrangement in the cir¬ 
cuit of the diode and its associated compo¬ 
nents were arranged in an effort to cancel out 
the reversal of valve space current, either from 
the anode to cathode or grid to cathode. The 
eventual negative charge on the valve grid by 
the storage charge of the 25 pf condenser will 
cancel out reversal of electrons from anode and 
grid to cathode. The cancellation of this noise 
source to the anode which is connected to the 
controlled valves, which can amplify any 
source of noise, leaves us with a much quieter 
receiver, an advantage not to be ignored. The 
25 pf condenser is also connected to the meter 
circuits and has a slow time constant allowing 
the meter to remain steady long enough for 
comfortable reading. 

The components of the circuit are not in any¬ 
way critical in values leaving some latitude 
regarding choice of components. Most any 
crystal diode in good working order will suf¬ 
fice. For greater values of avc levels, a 12AT7 
value may be used to replace the 12AU7 with¬ 
out changing any components. Placement of 
valve and parts is not critical, but if placed 
away from the audio source, a screened lead 
from audio source to the valve input should 
be used to prevent grid hum through the set. 
A simple type of dc bridge amplifier such as 
the common 6C4 circuit can be used. Maybe 
your S meter is sensitive enough without an 
amplifier. This is left to the reader’s choice. 

. . . EI4R 
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THE BEST 
VALUE WE 
HAVE 
EVER. 
OFFERED! 


NOW! 

S.W.R. BRIDGE and 
FIELD STRENGTH METER 


Allow 50f for 
packing and 
shipping. 
California resi¬ 
dents include 
4% sales tax. 


An excellent combination unit for either home 
station or mobile use ... as an accurate Standing 
Wave Bridge and a sensitive Field Strength 
Meter. 52 ohm impedance. Will take a full kilo¬ 
watt and can remain in the line all of the time. 

Grey metal case, H x ltV'W x 2W D, 

with standard fittings, 1 %" Bright-vue meter, 
and detachable, telescoping antenna which ex¬ 
tends to 10%".With instructions and schematic. 


QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store" 
SINCE 1933 








Richard Jacobs WA0AIY 
1015 Glenside City 
University City, Mo. 


One-Way Dual Battery 

Use a unique one-way dual diode circuit and 
never worry about your car battery again. 


Sometime ago I decided that I wanted to 
be able to operate my amateur gear without 
ever having to worry about tbe car’s battery 
going dead. Having experienced the unpleas¬ 
antness of not being able to park for a while 
during the winter, with the engine off and the 
heater on, or transmitting to my heart’s con¬ 
tent, I considered at first having a spare bat¬ 
tery in the trunk and hooking it up by cables 
to tbe charging system under the hood. As I 
thought about it further, however, I realized 
that with this system I would need heavy 
cables so that no voltage would be lost, I 
would lose a bit of trunk space, I w'ould have 
to do a lot of work (I don’t like doing more 
than I have to), and I could just as easily run 


down one battery as two—thus gaining only 
a few' more minutes of total electrical power. 

I had to have some way to increase my 
automobile’s stored electrical energy (battery 
power) and at the same time arrange it so 
that I wouldn’t have to switch between the 
batteries when I was using the system or con¬ 
nect them for charging—automation was my 
answer. 

Deciding on the ultimate solution, I de¬ 
cided to use a dual-diode, dual-batterv circuit, 
which permits two batteries to be installed 

View of the engine compartment of the car show¬ 
ing the two batteries and part of the diode heat¬ 
sink. 










LOAD NO. I 



Fig. 1 . Schematic of the one-way dual diode, dual 
battery system. 


under the hood and enables charging of both 
batteries simultaneously but eliminates forever 
one’s not being able to get his car started in 
the winter or after he has talked too long and 
run down the battery. As can be ascertained 
from the diagram, the car’s electrical load 
(lights, horn, starter, heater, etc.) are on one 
battery; and the amateur load (receivers, 
transmitters, PA system, electronic-siren, po¬ 
lice and aircraft receiver, etc.) are on the 
second batten'. 

Since the diodes conduct in only one di¬ 
rection, current output from the alternator 
flows freely through the diodes to the batteries 
but since the diodes will not conduct in the 
reverse direction, one load cannot take current 
from the other battery. 

I used Westinghouse 1N139G diodes which 
are rated at 50 PRV (r?- 70 amps and mounted 
the two on a Westinghouse industrial heatsink 
which is available from that company’s Young- 
wood, Pennsylvania plant. The heatsink is 
mounted under the hood and has provided 
several years of maintenance-free service. In¬ 
cidentally, to store the most power possible, 
I replaced the original battery with a Delco 
high capacity DC-250 and got an identical one 
for the other side of the engine compartment. 

Since there is a slight drop in forward volt¬ 
age with the diodes in the charging circuit, it 
is a good idea to have the voltage adjustment 
on the regulator turned up to compensate for 
this. 

One never knows the feeling it is not to 
ever have to worry about another dead bat¬ 
tery. If one leaves the heater on too long in 
the winter or the air-conditioner on too long 
in the summer with the engine off, he can 
always “jump” the power from his #2 (auxil¬ 
iary equipment) battery. If he likes to yak 
from his mobile and talks too long on his #2 
(auxiliary equipment) battery and drains it 
completely, he can do it knowing that he will 
still have his fully charged #1 (automobile 
equipment) battery with which to start the 
car. You can’t beat it! 

. . . WA0AIY 


NO FOOLING! 

$200 trade on a Ranger 
$200 trade on a Valiant 
$250 on a monoband Swan 
$300 on a Swan 240 
$325 on an SBE 33 
$379 on an SR-150 

No tricks to it, we'll give deals like these 
when you trade in your present equipment 
on a brand new 

National NCX-5 Mark II 

five band SSB transceiver 



Now available on immediate -delivery from 
Radio Products Sales for only: .... $685.00 


Radio Products Sales for only: .... $685.00 

We also have available: the NCXA power 

supply at . $110.00 

The NCL2000 Linear . $685.00 

The console . $249.95 

The dc power supply. $119.95 


Write us for a quote on what you’ve got to 
trade. Your Heath 12, 22, 32 cost you $120, 
we’ll allow you $240! Better write . . . right? 
California residents add 4% sales tax on our 
prices. 

KAil# PRODUCTS SALES INC. 

1501 SOUTH HILL STREET 
LOS ANGELES, CALIFORNIA 

The West's Oldest Ham Distributor 
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A 

Dynamic 

Microphone 

at 

Low 

Cost 


Richard Genaille 

719 Quarterstaff Road 

Winston-Salem, North Carolina 


For many years radio amateurs have ob¬ 
tained, by various and sundry means, the 
popular Western Electric F TTransmitter Unit 
for use as an excellent carbon microphone at 
the home station or for mobile and portable 
work. While the FI Unit performs admirably, 
it also has certain disadvantages, such as the 
need for providing operating current by the 
use of an external battery or by modifying 
speech amplifier circuitry to utilize tube cath¬ 
ode current. Excessive carbon button cur¬ 
rent very Cfften results in packing of the car¬ 
bon granules and unsatisfactory operation. 
Very often an operator will complain of hear¬ 
ing carbon mike hiss on your signal. 

On the other end of the F series type tele¬ 
phone hand-set, of which the FI Transmitter 
Unit is a part, is the unit known as the West¬ 
ern Electric HA-1 Receiver Unit. To most 
hams this part of the telephone hand-set has 
had little significance other than to be the 
part that you normally would listen to when 
using the hand-set. Unknown to many hams 
is the fact that the HA-1 Receiver Unit can 
be used as a microphone with excellent re¬ 
sults in providing good voice communications 
quality. It is a controlled diaphragm magnetic 
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Attention MARS Members: 



An unusual opportunity exists for hams who 
have an interest in MARS or CAP to purchase 
a brand new RCA SSB-5 transceiver. This 4- 
channel transceiver covers the range of 3-15 
me and provides a means of switching any one 
of 4 discrete frequencies within this spectrum 
with a flick of a switch. All circuits from the 
crystal to the output pi are switched by this 
control, and when you tune np for any one 
specific frequency you tune the entire trans¬ 
ceiver with a separate set of adjustments for 
each channel. There are provisions for 4 an¬ 
tennas and you get a choice of a 6-pole lattice 
filter for either upper or lower sideband. The 
unwanted carrier and/or opposite sideband is 
rejected by more than 50db while permitting 
more than 125 watts of PEP output. 

Here is a device, the best of its kind for 
MARS operation, currently selling for $742.50, 
absolutely new. I have a total of only 46 of 
these units available for sale which I will sell 
to the first 46 customers who send in their 
money. This is what you will get for $249.50: 
The transceiver; one crystal of your choice be¬ 
tween 3 and 15 me (this crystal will always be 
1400 KC higher than the frequency you want 
to operate on); either 110 AC supply or a sup¬ 
ply that will operate on 12 volts DC for use in 
a motor vehicle; the crystal lattice selectable 
sideband filter that you wish, either upper or 
lower, or you may buy the other filter for an 
extra $50.00; interconnecting cables; and the 
instruction manual. 


A Very Limited 
Offer 


The transceiver weighs only 16 lbs, the AC 
supply 23 lbs, the DC supply 8 lbs. It meas¬ 
ures 12/2'" x 7/2" x 13". The receiving section 
itself has extremely good sensitivity, being bet¬ 
ter than 1 microvolt for 50 milliwatts output 
with a lOdb signal plus noise to noise ratio. 

By the way, you get the push-to-talk micro¬ 
phone and the built-in speaker as part of the 
package. You have automatic speech clipping 
up to 12db, and eacb crystal of the 4 that you 
can use is housed in a thermostatically con¬ 
trolled oven which is supplied as part of the 
gear. You can match any antenna from 10 to 
80 ohms including whips. The front panel con¬ 
trols include a pilot lamp to show the set is on, 
a modulation indicator, and emission control 
which provides for either upper or lower side¬ 
band output or either sideband with carrier. In 
other words, you can go AM with this rig. You 
have a trim control which gives you the means 
of tuning up to 75 cycles on any incoming sig¬ 
nal, and you have both an RF gain control and 
a power output gain control. ._ 



This is late, modern equipment, new, checked 
out, guaranteed and • sold on a money-back 
basis; $742.50 worth of new sideband gear for 
$249.50 special only at 


HERBERT W. GORDON COMPANY 

Woodchuck Hill, Harvard, Mass., 01451 
Telephone 617-456-3548 
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type receiver unit similar in operation to a 
permanent-magnet type loudspeaker. As is 
already well known in amateur circles, a 
permanent-magnet loudspeaker can be used as 
a dynamic microphone, although the fidelity 
is not as good as is obtainable with a properly 
designed microphone. Likewise, the HA-1 Re¬ 
ceiver Unit can be used as a dynamic micro¬ 
phone, but with superior results. It has a more 
desirable frequency response for amateur 
communications work than most of the low- 
cost crystal microphones presently flooding the 
market, is physically rugged and is not easily 
affected by shock, heat or humidity. The HA-1 
can now be obtained, without recourse to 
“various and sundry means,” at a nominal cost. 
With a small amount of effort, a few addi¬ 
tional components and some miscellaneous 
hardware, you can make up a good communi¬ 
cations quality dynamic microphone which 
you can use at your station as either your 
main mike or as a rugged mike for mobile 
and portable work. Here is how it is done. 

Since the output impedance of a typical 
dynamic type unit such as the HA-1 is quite 
low, it is usually desirable to provide some 
means of impedance matching to a high im¬ 
pedance microphone input. This is most often 
accomplished by the use of a small matching 
transformer normally mounted inside of the 
case in which the dynamic unit is installed. To 
determine the characteristics of the trans¬ 
former required for matching the HA-1, an 
impedance curve was plotted for the HA-1 
Unit using measurements made with a Knight- 
Kit Sine Wave Audio Generator and a Knight- 
Kit Vacuum Tube Voltmeter. From this im¬ 
pedance curve it was found that the imped¬ 
ance of the unit varies from about 60 ohms at 
300 cycles to near 400 ohms at 5,000 cycles. 
For normal voice work we are primarily in¬ 
terested in those voice frequencies which lie 
between 500 and 2,500 cycles. To obtain the 
necessary impedance match for the HA-1 Unit 
to a high impedance connection and to keep 
the dimensions of the matching transformer as 
small as possible, a U.T.C. Sub-Ouncer minia¬ 
ture transformer was selected for the job. The 
particular model, the SO-1, is physically small 
enough to locate within the metal box which 
will ultimately be used as the mike “head.” 
It has a primary impedance of 50/200 ohms 
and a secondary impedance of 62.5k to 250k 
ohms. The response of the SO-1 is plus or 
minus 3 db from 200 to 5,000 cycles. This 
small transformer is the only item required 
for the microphone construction that costs in 
excess of one dollar. The entire microphone, 
stand and all, can be constructed for no more 



__j M | C rophone head 

6 STAND {SEE TEXT & PHOTOS) 

GRN 1 

-1 | INSERT .001 IF MIKE QUALITY 

f SOUNDS TOO BASSY {SEE TEXT) 

I WCROPHOTi CABLE 

-J laBTRONICS C-KD7 OR EO<JV. 


Fig. 1. Schematic of the low cost dynamic micro¬ 
phone using the HA-1 receiver unit. 


than about $6.50 if all of the material, includ¬ 
ing the HA-1 Unit, is purchased new. 

The interior of the microphone “head” and 
the completed microphone with stand are 
shown in the photographs. Needless to say, 
one does not have to adhere strictly to the 
miscellaneous hardware used by the author as 
there are probably many variations of mount¬ 
ing that would be entirely satisfactory. The 
HA-1 Receiver Unit and the SO-1 matching 
transformer are mounted in the 2 %" x 23s" x 
1 %" aluminum Minibox. A hole approximately 
l : M(j" in diameter is cut in the section of the 
Minibox which is to serve as the front of the 
mike. For appearance’s sake, a small piece of 
aluminum screen wire is placed over the hole 
on the inside of the Minibox section. The HA-1 
unit is positioned centrally over the wire 
screen and hole and fastened securely with 
small cable clips. The SO-1 matching trans¬ 
former is mounted by means of a small copper 
strap as shown in the photograph. The author 
used a small dab of nail polish to prevent the 
transformer from sliding out from under the 
strap in the event that the-microphone is 
dropped. A lug type terminal strip was 



Inside view of the microphone head showing method 
of mounting parts. 
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mounted inside the Minibox to facilitate inter¬ 
connection of the transformer secondary leads 
to the conductors of the microphone cable. 
The schematic is shown in Fig. 1. The trans¬ 
former primary leads are soldered to the HA-1 
unit directly, taking care not to use excessive 
heat when soldering. The black secondary lead 
is used as the ground lead and is connected 
to the shield of the mike cable as well as to 
the microphone case. The green secondary 
lead connects to the mike cable inner conduc¬ 
tor and is the grid connection. The mike stand 
proper is made up of a Sylvania #P3305 Pen¬ 
dant Canopy, sometimes known in electrical 
supply houses as a canopy cover, into which 
is clamped a 9" length of A" thimvall elec¬ 
trical conduit. A Thomas & Betts “Socks” con¬ 
duit connector is pushed on the opposite end 
of the piece of conduit and is inserted into a 
hole, large enough to admit the connector, 
which has been drilled in the bottom of the 
Minibox. A hole large enough to accommodate 
a %" rubber grommet was drilled in the canopy 
cover mike stand base. The mike cable is 
passed through the grommet and up the piece 
of conduit into the Minibox where it is then 
connected as mentioned previously. The 
sharp-eyed reader will probably notice a hole 
cut in the rear cover of the microphone case 
and covered with aluminum screening. This 
hole was cut by the author since it seemed to 
improve voice quality in the author’s unit. 
The decision to include this opening was made 
after trying out the microphone with and 
without the Minibox sections completely as¬ 
sembled. The only explanation coming to 
mind for this behavior is possibly that of sound 
wave reinforcement of cancellation due to the 
waves striking the rear of the HA-1 Receiver 
Unit diaphragm. If after testing the micro¬ 
phone it appears that the quality is a little on 
the bassy side, a characteristic common to 
many dynamic microphones, a small capacitor 
on the order of .001 gf can be connected in 
series with the grid side of the mike cable. 
Less capacitance will provide more restriction 
of the lower frequencies. The addition of this 
capacitor may be accomplished at the speech 
amplifier input grid end of the circuit or within 
the microphone head. 

Your completed dynamic microphone 
should, after following the preceding instruc¬ 
tions, look like the completed unit shown in 
the photograph unless you chose to assemble 
the components in a different manner. You are 
all set to connect the mike cable to your trans¬ 
mitter audio section and to receive compli¬ 
ments on your low cost dynamic microphone. 

. . . Genaille 



A CUBICAL QUAD antenna is a full wave, loop type of antenna 
with, low Q, high signal to noise ratio, (atmospheric static dis¬ 
charges are much less on a quad, than on a long wire or beam 
type antenna), High capture area, with approximately 8 db. 
forward gain, 25 to 30 db. front to back ratio and a front to 
side ratio in excess of 50 db., low SWR.-1.5 to 1 on all bands. 
THIS PARTICULAR DESIGN built on the hypotenuse of an angle, 
using no boom offers: 

• No spiders to worry about breaking 

• Much lower wind load 

• Lower ice load (less area for ice to form on) 

• Better balance (less strain on rotor) 

• Rotor mounted fairly close into center of gravity 

• This design has taken away the monstrous look of a quad 

• No loading coils necessary. 

• Optimum spacing of .15 wavelength on all bands offers ‘.he 
same impedence on all bands, therefore can be fed with one 
feedline: BG 8-U 

• Weight 21 lbs.—so TV rotor can be used 

• No metal in the horizontal plane (small amount in the 
semi-horizontal plane—no Boom). Many hams have become 
aware of the detuning effect of metal in the horizontal 
plane of any horizontally polarized antenna, and have gone 
so far as to break up the boom or other large metal sup¬ 
ports by using wood or other types of insulating materials 
as inserts. 

• Turning radius—less than nine feet 

• Ease of assembly—After angled center support has been 
assembled, the rest of the assembly can actually be con¬ 
structed in the air by either setting the center support up 
in the rotor or tying center support at fcsst ten feet above 
highest obstruction. 

• Fiberglass_ rods with no holes drilled in any part of the 
rods. (.058 x 7 4 inch aluminum has been bberglassed into 
the fiberglass rods, then the rods are attached to the center 
support by telescoping the 7 /a inch aluminum into the 1 
inch aluminum angle eenter supports. 

• All aluminum .058 wall seamless hard drawn. 

ACTUAL TESTS — 

This quad stayed up 
in the air with winds 
up to 65 M.P.H. with 
a simulated ice load 
of 20 lbs. (Four (5) 
lb. lead weights) 


$99.95 

10% on 
COD orders. 

Small quad for 
10 or 11 meters 
S39.95 


MACO PRODUCTS 

915 E. Cornell Ave. 
Springfield, Illinois 62703 
Telephone 217.544-5891 
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Use this simple scheme to couple two 
antennas to your receiver for better 
reception . 


Diversity the Easy Way 


The active VHF enthusiast is primarily in¬ 
terested in consistency and faithfulness in 
reception of DX. In fact this idea of strength 
and continuity ranges through the expressions 
of many in our history. Through poetry Brown¬ 
ing tells us: 

Then, God for King Charles! Pym and his 
snarls 

To the Devil that pricks on such pestilent 
carles! 

Hold by the right, you double your might; 
So, onward to Nottingham, fresh for the 
fight. 

March we along, fifty-score strong. 

Great-hearted gentlemen, singing 
this song! 

(From Cavalier Tunes, Robert Browning.) 

Diversity, the technique using the best 
possible signal obtainable from one antenna 
instantaneously and automatically selected 
from a multiple antenna array, each antenna 
separated horizontally by a large distance, 
certainly is a worthwhile method for realizing 
the subject specifications for VHF reception. 


WA2MTB is a student interested in experi¬ 
menting. 



Fig. 1 . Schematic of the simplified diversity 
adapter. 


Alexander Labounsky WA2MTB 
Wayaawi Avenue 
Bayville, N.Y. 

Although this technique has not been des¬ 
cribed as much as it should have been in the 
leading amateur radio journals, significant 
advances have been made in this field by 
many individuals and by the “pros” in the 
realm of high fidelity FM broadcasting. Re¬ 
quisite reading on diversity is the article 1 by 
two engineers of Hermon Hosmer Scott, Inc. 

When diversity is mentioned, many think 
of the relatively expensive mean by which it 
may be accomplished, and installed. That 
mean is the use of two or more VHF antennas 
separated by at least three wavelength hori¬ 
zontally connected to separate, individual 
radio receivers employing “interstation noise 
suppression” (squelch) with each audio output 
paralleled. But this requires at least two, iden¬ 
tical VHF receivers! 

Instead of the obvious expense that is in¬ 
curred by use of the above, paralleling the 
antennas together and feeding the resultant 
transmission into one VHF receiver would be 
a wonderful substitute if a method for paral¬ 
leling antenna lines could be found which 
would not attenuate incoming signals. To 
avoid the use of matching transformers, et 
cetera, at the very input of the receiver, the 
author inadvertently stumbled upon a magni¬ 
ficent breakthrough for the posed problem. 

Diversity a la amateur radio is shown sche¬ 
matized in Fig. 1. This diagram, designed for 
two channel diversity operation, is illustrative 
of two grounded-grid rf preamplifiers with 
their respective outputs wired in series for 
insertion through coaxial cable to the input of 
the VHF receiver. Tf built to achieve a very 
low noise figure, it should exhibit additional 
gain though the resultant output is lower than 
it should be due to a lack of sophisticated 
output, impedance matching networks between 
the outputs of these two rf preamplifiers and 
the output jack on the unit in Fig. 1. 

Standard circuitry is used throughout and. 
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DON'T BE AN APRIL FOOL* 




SPECIAL LIMITED OFFER! 


Hallicrafters SR160 3 Band 

Transceiver . 

Hallicrafters P150DC Mobile 

Supply. 

Hallicrafters MR160 Mobile 
Rack . 


Regular Net 



BURGHARDT'S APRIL FOOL SPECIAL 50% OFF! $236.95 

<= You will really be an April Fool if you pass this one up! 


America's 

Most Reliable 
Amateur Dealer 



Box 37A 

Watertown, So. Dak. 
Phene 605-886-5749 


likewise, standard VHF wiring procedure 
should be carefully followed. It should be kept 
in mind that all wiring is to be as short as 
possible in the critical wiring areas. If opera¬ 
tion is desired on frequencies above 220 mega¬ 
cycles, the builder may, of course, resort to 
standard trough lines as substitutes for the out¬ 
put tuned circuits. 

A word on antenna spacing, each antenna, 
kept as high as possible, should be spaced a 
minimum of three wavelengths, horizontally; 
the larger this spacing, the better. Those who 
are affluent enough to nun sufficient land or 
who reside on a rural (antenna!) farm, will 
find no difficulty when installing diversity 
equipment on the 50 megacycle band. 

This author, using diversity on the amateur 
bands, has, also, used the technique success¬ 
fully on the FM broadcast band, specifically 
in receiving Jack Parrs WMTW-FM of Mount 
Washington from the author s QTH. For the 
serious DX-phile, the proposed method con¬ 
tained herein is inexpensive, easily installed, 
and most effective in catching DX, particularly 
when an airplane flies overhead. 

. . . WA2MTB 
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Eric Hansen W6H0G 
1010 Pine Street 
Menlo Park, Calif. 


! 

SSB and the National NC-300 


I am sure that there are many who have the 
National NC-300 Receiver and are using it to 
copy SSB and CW. This receiver has many 
good features and with very little effort can be 
made to perform exceptionally well in this 
mode of operation. There are two shortcom¬ 
ings, both of which will be dealt with in this 
article. In installing the modifications no holes 
have to be drilled and the front panel is not 
destroyed. The complete modification can be 
performed in less than three hours. The first 
change was to alter the time constant of the 
avc circuit. The discharge time was lengthened 
considerably to provide for smoother operation 
when receiving CW or SSB transmissions. The 
avc attack and release times have been set so 
as to give optimum performance while receiv- 
ng AM, SSB or CW stations. The product de- 
ector and bfo oscillator circuits are modified 
next. In this change the dc voltage ratios and 
the signal injection voltage ratios are altered. 
With this change the action of the product de¬ 
tector is smoother and the amount of distortion 
is greatly reduced. 

Another modification was wired into the re¬ 
ceiver which made the unit more desirable for 
SSB use and can prove to be very useful when 
in the CW mode. This change is also covered 
at the end of the article. 

1. Remove the cover from the bfo can (T6) 



Fig. 1. 2nd converter modificotions. 


Clip out the 100k resistor (R39) located 
between terminals B & C and replace 
cover. 

2. Connect a .5 uf @ 50 volt mylar capacitor 
across R-19 which is located on a terminal 
strip near L9. 

3. Remove R-30 (68k) and replace with a 
27k A watt resistor. This resistor is located 
on a terminal strip close to the empty hole 
by V6. 

4. Remove C-55 (5 pf ceramic) and replace 
with a 5-80 pf trimmer (Arco 463). This 
capacitor is connected between pin 5 of 
V6 and an adjacent terminal strip. 

5. Remove the wire connected between pin 
1 of V8 and. terminal C o£ T6. 

6. Connect a 100 ohm resistor from pin 1 of 
VS to terminal C of T6. 

7. Connect a 220k M watt resistor from pin 1 
of V8- to ground. 

8. Connect a combination of a 330 ohm re¬ 
sistor and a .1 uf 200vdc capacitor from 
pin 2 of V8 to ground. 

9. Remove R40 (68k) connected from pin 5 
to pin 6 of V8. 

10. Remove C-7S (.047uf) which is connected 
from pin 6 to V8 to ground and replace 
with a .02uf 600 vdc paper capacitor. 

11. Remove R-54 which is connected between 
pin 6 of V8 and a terminal strip. 

12. Remove R-38 which is connected between 
pin 7 of V8 and ground. 

13. Connect a combination of a 200pf ceramic 
capacitor and a 10k % watt resistor from 
pin 7 of V8 to ground. 

14. Solder a 2-lug terminal strip to the case of 
the output transformer (T2) located near 
V8. Place the strip on the side nearest V8. 

15. Connect a 100k H watt resistor from pin 5 
of VS to one of the insulated lugs on the 
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terminal strip just installed. 

16. Connect a 56k % watt resistor from the lug 
on the terminal strip with the 100k resis¬ 
tor just connected to it, to the other insu¬ 
lated lug on the terminal strip. 

17. Connect a 10k 34 watt resistor from the 
lug with the 56k resistor only on it to pin 
6 of V8. 

18. Connect a wire from the junction of the 
56k and 100k resistors to pin 6 of V10 
(6AQ5). Replace C-41 (.01) with .22|.tf 
at 35v. 

19. Turn the receiver on with the rf gain fully 
clockwise and the mode switch in the AM 
position. The calibrator is then turned on. 
Tune in the calibrator for maximum de¬ 
flection of the “S” meter. Place the mode 
switch in SSB and rotate L6 until the beat 
note is zero-beat. This operation sets the 
bfo in the proper position on the if slope. 

20. With the receiver in the SSB mode of 
operation and the rf gain fully clockwise, 
adjust the variable trimmer on V6 from 
minimum capacity up to the point where 
distortion is heard while receiving a 
strong SSB or CW station. Back the ca¬ 
pacitor off about one-half turn and leave 
at this setting. 

This completes the wiring changes dealing 
with the product detector, CWO oscillator, 
and AVC circuits. The receiver if stage should 
be aligned for optimum performance as some 
of the components that were changed will 
tend to load the if strip differently than before. 
If the following selectable sideband modifi¬ 
cation is going to be installed do not re¬ 
align the receiver at this time as this will be 
necessary after the sideband change also. 
Whether the receiver is aligned or not the 
trimmer capacitor in step 20 will have to be 
set as this sets the level of the signal fed 
from the if strip to the detector. The receiver 
should be placed in the SSB mode when 
receiving CW or SSB stations because in this 
position only is the avc employed. If it is 
desired to eliminate the avc action when re¬ 
ceiving a station the mode switch should be 
placed in the CW position. The “S” meter will 
become more “bourbon” and will read much 
higher than before. By retarding the rf gain 
control one-quarter turn, the meter will read 
correctly. 

Selectable sideband modification 

Following is the modification for installing 
a switch in the NC-300 in order to provide 
for upper and lower sideband selection with¬ 
out touching the CWO control. This is ac¬ 


complished thru the addition of two crystals, 
one on each side of the if bandpass 

1. Remove the wires from the phone jack on 
the front panel and connect the blue and 
green wires together. Do not remove the 
black wire from the xmt-rec switch. If 
desired, the phone jack may be mounted 
on the rear of the chassis and re-con- 
nected so the front panel will not be dis¬ 
turbed. Remove the phone jack from the 
front panel. 

2. Install a spdt rotary switch in the hole 
where the phone jack was removed. If 
a rotary type switch is used, the hole will 
not have to be enlarged. 

3. Disconnect the wires connecting T5 to 
the rest of the circuits. 

4. Remove T5 and replace with a plate upon 
which are mounted 2 crystal sockets 
which will hold crystals XI and X2. 

5. Remove R9 which is connected to pin 
1 to V3. 

6. Remove the wire connected to pin 2 of 

V3. 

7. Connect a combination of a 33pf ca¬ 
pacitor and a 100k Vi watt resistor from 
pin 1 to pin 2 of V3. 

8. Connect a combination of a 220 ohm M 
watt resistor and a 470pf capacitor from 
pin 2 of V3 to ground. 

9. Connect a wire from pin 1 of V3 to one 
end of each of the two crystal sockets. 

10. Connect the common terminal of the spdt 
switch installed earlier to the black wire, 
the other end of which is connected to the 
xmt-rec switch. 

11. Connect one of the switched terminals of 
the spdt switch to one of the ciystal 
sockets. 

12. Connect the other terminal of the switch 
to the remaining crystal socket. 

The wiring changes required to provide for 
selectable sideband are complete. In most re¬ 
ceivers it will be found that the correct set¬ 
ting for the CWO control is half-way between 
the center and the position marked “2”. The 
if strip in the receiver should be peaked up 
due to the fact that the crystals will be on a 
slightly different frequency than the coil net¬ 
work that was removed. The 2295 kc crystal 
will provide lower sideband on 80 and 40 
meters and upper sideband on 20,15 and 10 
meters. The 2135 kc crystal will provide upper 
sideband on 80 and 40 with lower sideband on 
20,15 and 10 meters. 

This completes a series of modifications 
that I believe you too will agree makes the 
National NC-300 a real fine-business single 
sideband receiver. . . . W6HOG 
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This jovial fellow with a twinkle in his eyes 
is Wayne Pierce, K3SUK, the artist responsible 
for this month’s cover, “Little Annie Hammy,” 
“Ham Word Play,” and most of the cartoons 
and other artwork in this issue. Wayne is well 
known to 73 readers. His first 73 cover was 
November 1962 and he’s done many more 
since then, including the January 1964 Call- 
book spoof, the October 1964 cover and lead 
article, “A Ham in the White House?”, and 
the February 1965 TVI cover. He’s also pro- 




Wayne Pierce 
K3SUK 



vided clever illustrations fomjnany articles, 
excellent cartoons and an occasional piece of 
art. 

Wayne has been a junior high school art 
teacher in-his hometown of Oxford, Pennsyl¬ 
vania since graduating from Kutztown (Pa.) 
State College in 1959. He’s married and has 
a two-year old son. 

Most of Wayne’s ham operating activities 
are confined-at present to CW on eighty and 
forty meters with some six meter phone work 
in the Chester County RACES for the local 
civil defense. 

He’s also a sports car and putters around 
with his MG TF-1500 when the weather co¬ 
operates. 


► LEARN CODE 

the right way- with 

► Code Sound Language! — 3 , tw 3 cvc 

"The specialized language of sound” brings you a complete, study 
of the International Morse Code. Satisfied users say—"Complete 

in every detail”—"Easy to learn!”—"CSL is the best!”—Increase . 

YOUR receiving speed, master the code now! ★ ★ ★ ★ Sound History Recording, Dept. 73, Box 16015, Washington, D. C. 20023 



CSL NR 1 & NR 2 (1 tape) for the prospective Novice, Technician, 
General or Amateur Extra First. 3 to 25 wpm. 

CSL NR 3 X NR 4 (1 tape) for the advanced operator with a sin¬ 
cere desire to copy code sounds at rapid speeds. How to copy 
behind, etc. 25 to 55 wpm. Both tapes, plenty of copy—plain and 
scrambled, numerals and punctuation. 

Magnetic tape, 7" reel, dual track, 2 hours. Immediate delivery. 
Send check or money order. (Specify which tape.) $6.95 each. 
Both tapes on one order, only $13.50. 
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NEWS FROM THE INSTITUTE OF AMATEUR RADIO 

Compiled by A. David Middelton W7ZC, Secretary 



Basic structure of loAR 

The basic element of IoAR is its Members who 
may be either licensed Amateurs or persons seri¬ 
ously interested in Amateur Radio. 

There is only one class of Member. All Mem¬ 
bers may vote. There is a special reduced STU¬ 
DENT membership rate for those who have not 
yet reached their 20th birthday. 

Only licensed Amateurs may hold office in IoAR 
and all officials must be members of IoAR. Nomi¬ 
nees for any office must have held an Amateur 
license for 18 consecutive months and have been 
a member of IoAR for 6 consecutive months prior 
to the date of nomination. 

All Members will be polled on all matters of 
importance concerning IoAR and Amateur Radio. 
The majority vote of the Members will deter¬ 
mine IoAR policy. Members have the right to 
amend the Constitution and By Laws. 

IoAR regulations provide for both local CHAP¬ 
TERS and AFFILIATED CLUBS. Both must 
meet certain simple requirements as to member¬ 
ship in IoAR. 

Regulations provide for IoAR Field Organiza¬ 
tions, under the administration of the Secretary, 
to be comprised of REGIONAL, STATE and 
AREA officials who assist HQ in coordinating the 
activities of Members residing in their respective 
geographical areas. 

The IoAR is governed by a Board elected by 
Members. This Board consists of not less than five 
Directors (to be elected in ’66, two more to be 
added in ’67 and in ’68, bringing the total to 
nine) a Secretary and a Treasurer. The latter two 
have no vote on the Board. An executive Com¬ 
mittee to handle day-to-day IoAR problems (not 
policies) consists of the Secretary and not less than 
two directors. All have a vote. 

The Board will select one of its members to 
be its Chairman for one year, the post charging 
each year. Directors may serve no more than two 
full consecutive terms of three years in the same 
office. 

There is NO work-affiliation restriction placed 
on IoAR Directors or other officials. IoAR loelcomes 
in its elected officers the skills, talents and demon¬ 
strated ability available only in the vast pool of 
technologically-trained licensed Amateurs directly 
connected with the electronics industry at all 
levels. 


Pasadena IoAR member fights GI Blues 

One amateur, (a veteran of the Armed Forces) 
fed up with “draft-card burning” and beatnick 
picketting, decided to DO something to make 
Christmas brighter for those many GIs stationed 
far from home and family. 

A. E. O’Brien, WA6YZN, of Pasadena, secured 
the cooperation of the business men in the Foothill 
Rosemead Shopping Center and set up a ham 
station in the office of his brother’s travel agency. 

Message blanks were made up and distributed 
to all merchants in the Center. Daily collection of 
messages was made and through the cooperatoin of 
the Me Can 7, the Me Can 4 and the Mission Trail 
nets traffic was cleared to all parts of the world. 
Other nets also participated in this Christmas 
message operation. 

OB’s traffic report for the holidays follows—538 
messages originated at WA6YZN—all on official 
message blanks with complete address of sender 
and addressee. s - ■ 

147 messages relayed by WA6YZN from other 
nets. 

40% of all traffic was to Armed Forces. 

Many overseas GI phone patches were made but 
not included in the totals above. 

Continuous operation from. 0530 Dec. 23 to 1830 
Dec. 25th by OB himself! 

The equipment used was a SR500, the very same 
piece of equipment used by Scott Carpenter in 
Project SEA LAB off La Jolla. 

IoAR congratulates WA6YZN for his one-man 
effort that brought much happiness to lonely GIs 
and their families at Christmas. 

Congressman replies to IoAR news letter 

In January IoAR IIQ transmitted its fust news 
letter to the Senators, Congressmen and other 
governmental officials. This letter format was sent 
via First Class mail, in the desire to obtain greater 
reader interest and attention by the recipients. 
Previous releases (in card format) drew many 
favorable comments from key personnel in Wash¬ 
ington’s legislative circles. 

Here is a direct reply to our January letter. 
Secretary, IoAR— 

This will acknowledge and thank you for the 
December issue of your “Amateur Radio around 
the USA and Across Borders”. 

I have long been an admirer of the very useful 
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function of amatucr radio operators and add my 
compliments for the many humanitarian deeds 
jour members perform. 

With best wishes, I remain 

Sincerely yours, 

Febr. 2, 1966. s/James F. Battin, 

Member of Congress 
2nd. District, Montana 

Building-writing contest for young 
members 

The “News from the IoAR” column in March 73 
carried full details on the first IoAR-Member 
competition involving the building and article pre¬ 
paration of electronic gear. 

This competition is solely for IoAR Members 
who were born after July 15, 1946. If you are in 
this age bracket you are invited to construct an 
original piece of equipment, write an article de¬ 
scribing it and submit it to IoAR PIQ where it 
will be judged. 

A total of three prizes will be awarded. 73-space 
rates will be paid the author/winner in each of 
three categories; equipment having more than 5 
transistors or tubes, an item having more than 3 
transistors or tubes, and one having less than 3 
transistors or tubes. 

See “News from the IoAR” column in 73 for 
March 1966. If a copy is unavailable, send SASE 
to IoAR HQ for reprint of the News. 

Amateur radio in experimental satellite 

With the successful operation of the amateur 
built equipment aboard OSCAR 4 designed and 
built by the TRW Systems Radio Club—(see Feb¬ 
ruary 73 page 110) it is gratifying to see still 
another entry into the Amateur satellite field. 

ARIES is the name of this latest effort on the 
part of organized Amateur Radio to build satel¬ 
lites! 

The following is a quote from a comprehensive 
technical and news bulletin from the ARIES 
group— “It is the desire of the San Fernando 
Valley Radio Club (SFVRC) that ARIES, acting 
in the manner of its namesake, aid in the explora¬ 
tion of space communications as its predecessor, a 
now extinct star, aided the ancient mariner in his 
quest for knowledge of his environment. 

“The pioneers of the OSCAR program have 
blazed a trail for the American Radio Amateur in 
the realm of space communications. Consistant sat¬ 
ellite communications still require “better than av¬ 
erage” equipment, and state-of-the-art techniques. 
What is needed now is a concerted effort on the 
part of many amateurs pooling their talents to de¬ 
velop both equipment and techniques for the ex¬ 
ploitation of this new means of communication.” 

QTH? Lost members! Where are you? 

IoAR IIQ needs the correct up-dated QTH -for 
the following Members: 

Carr, Clarence R., K9HUK. 

Ritter, David L., WA6KXE. 


Important IoAR Addresses 

For all correspondence except that regarding 
membership and supplies: 

Institute of Amateur Radio 
Springdale, Utah 84767 

For membership correspondence and IoAR 
supplies: 

Institute of Amateur Radio 
Peterborough, N.H. 03458 


Prominent Amateurs join IoAR 

.Among the steadily increasing number of Ama¬ 
teurs j'oining IoAR is Senor Luis Salido, XE2IL, 
of Navojoa, Sonora. Luis, one of the most active 
participants in organized Amateur Radio in Mexico, 
is a “prime-mover” in Liga Mexicana de Radio- 
experimentadores, Red Nacional de Radio Asisten- 
cia and Club de Radio Experimentadores de 
Sonora. IoAR welcomes XE2IL, a neighbor from 
south of the border! 

Another internationally-known Amateur also be¬ 
came an IoAR Member when Mr. John Gayer, 
IIB9AEQ, of Geneva, Switzerland, founder and 
past president of the International Amateur Radio 
Club joined us and will carry first hand knowledge 
of IoAR back to Geneva with him. 

Mr. Gayer now supports IoAR’s efforts as many 
IoAR Members have long done for IARC! 


INSTITUTE OF AMATEUR RADIO 
MEMBERSHIP APPLICATION 

(Use separate sheet if desired) 

Name .Call. 

City.State.Zip .... 

. . . .$5 for 1 yr. IoAR Membership. 

. . . .$2.50 for 1 yr. IoAR Student Member. 

. . . .$7.00 for 1 yr. IoAR Mem. plus 1 yr. 73. 

. . . .$4.50 for 1 yr. IoAR Student Mem. plus 
1 yr. 73. 

.... I am a new Member of IoAR. Age. 

. ...lama Charter IoAR Member and desire 
to have my membership continuous. 

. . . .This is a renewal of 73 but a NEW IoAR 
Membership. 

Please send check or money order (cash sent 
at sender's risk) to: 

Institute of Amateur Radio, Inc. 

Membership Department 
Peterborough, New Hamp. 03458 
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Adam Leller K9SGZ 
Valpariso Technical Institute 
Valpariso, Indiana 


Multi-Channel Transistored Pre-Amp 


This article will describe a transistorized 
version of a pre-amp which was offered by 
W9CWG in an early issue of 73. Since that 
article was published, several people have 
written to Wig requesting such a unit, so one 
was thrown together in a few spare moments. 
The unit uses inexpensive 2N404 (or 2N3628) 
transistors, but other types may be substituted 
without too much bother. Almost any PNP 
audio or switching transistor will work fine, 
with only minor changes in biasing required. 

The circuit starts off with a cascaded emit¬ 
ter follower input, using negative feedback 
through Cj to raise the input impedance to 
such a level as to allow the use of a crystal 
microphone. This circuit will have about .5 
megohm input impedance at 1000 cps, de¬ 
pending on the beta of the transistors used. 
Following the input stages, the signal passes 
through a common emitter amplifier which 
will have about 20 to 30 db gain, depending 
on how many output stages are used. If it is 
noted that the circuit has more gain than is 
required in an individual application, the ca¬ 
pacitor C 2 may be omitted, which will reduce 
the gain to about 10 db. If this is still too 
much gain, all of the circuit between the 
points marked “X” may be omitted, which wall 
give about 2 or 3 db overall loss from input to 
output. Following this amplifier stage, the out¬ 
put is coupled through emitter followers to 
individual output gain controls. These outputs 
will allow use of low impedance loads, such as 
500 ohm inputs to commercial Two-Way 


equipment. 

The unit I built is wired on a masonite 
board about 4 by 6 inches. Circuit layout is 
not critical, but the completed amplifier should 
be housed in an enclosed box to prevent rf 
problems. If rf problems are encountered, an 
rf choke in series with the input lead, con¬ 
nected right at the base of the input transistor 
Q l5 along with about a .001 iff capacitor from 
Qj base to ground should cure the problem. 
Once the circuit layout is determined, holes 
may be drilled in the board (with an ice-pick, 
if no drill is available) to mount the compo¬ 
nents and the circuit wired on the back of the 
board using point-to-point (haywire) wiring 
techniques. Keep all leads very short around 
Q t and the input circuitry and no problems, 
hardly at all, should be encountered. A hint 
here, if battery power is to be used switch the 
battery on and off with an unused set 
of contacts on the antenna relay or such. This 
will save the battery and since the unit does 
not require a warm-up time will offer no prob¬ 
lems, other than perhaps the need for an rf by¬ 
pass capacitor on the supply voltage line inside 
the enclosure for the pre-amp. 

All components are standard-parts, and are 
not critical. Just empty the junk box and you 
should have enough parts to throw together 
this little gadget. It may be used on a 6 or 12 
volt automobile battery system with no circuit 
modifications, so should lend itself nicely to 
mobile applications using converted two-way 
FM equipment. .... . K9SGZ 



OUTPUT 
NO. I 


OUTPUT 
NO. 2 


OUTPUT 
NO. 3 



2N4Q4 BASE DIAGRAM 
BOTTOM VIEW 


Fig. 1, Three channel output transistorized pre-amp. A good transistor to use in place of the 2N404 
is the silicon 2N3638, a 2N404 replacement at the same low price (less than 50f/). 
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Walt Rogers W1DFS 
24 Orient Avenue 
Melrose, Mass. 


Ferrite DF 


Radio aids to navigation, or radio D-F as 
they are more commonly known, have been 
in use for marine and air operations for a 
number of years. The needs and techniques 
of these services are much more sophisticated 
than necessary, for the amateur to benefit from 
the principles of radio D-F. However, very 
little has appeared in amateur magazines 
lately in the way of a simple unit that we all 
could use. 

Briefly, direction finding (D-F) depends 
upon the use of the directional characteristics 
of the antenna. In order to establish a fix, or 
point, it is necessary to have two bearings. 
While a sensing antenna giving only one 
direction would be handy, the balancing and 
maintenance of signal conditions at the D-F 
installation must be unmodified after a bal¬ 
ance calibration. Also a single direction will 
not give the distance, so as to get a firm fix. 
Thus for the sake of simplicity in use, only 
the bi-directional design is presented here. 

The unit to be described, using a ferrite 
antenna, has less output than others, but is a 
far more convenient package. Less signal is 
secured from the ferrite antenna primarily due 
to its limited size as compared to a normal 
half-wave antenna at these frequencies. The 
efficiency is up, however, when it is tuned to 
resonance. Most receivers have enough spare 
sensitivity so that the strong signals can be 
received very well and many of the weaker 
signals well enough to get good readings. 

Construction of the unit is quite straight¬ 
forward and one should have no trouble dupli¬ 
cating it. The Ferrite D-F is made from a 
tuned ferrite rod, tightly coupled to a short 
piece of coaxial cable which goes to the re¬ 
ceiver. This tight coupling to the coaxial feed- 

17 turns CLOSE-WOUND 5 TURNS CLOSE-WOUNO 

*24 (APPROXIMATELY) OVER TUNING INDUCTANCE 



Fig. I. Schematic of the Ferrite DF. Core of the 
coil, naturally enough, is a ferrite rod. 



The Ferrite DF built into a Minibox. 


line is necessary in order to obtain maximum 
signal transfer. The rod is a much more ef¬ 
fective core material than air and therefore 
fewer turns are needed on it. The number of 
turns listed in Fig. 1 are for the ferrite rod. 
A grid-dip meter would be a help in deter¬ 
mining that resonance can be obtained over 
the 75/80 meter band before completing the 
assembly. A small aluminum box was used to 
minimize hand effects and provide a conven¬ 
ient mounting. The wood pieces were made 
to clear the turns on the coil and with a few 
turns of plastic tape fit tightly on the rod. 

In operation plan to run the rf gain on full 
and after locating a signal and turn the rod 
broadside to secure the sharpest null. The D-F 
tuning capacitor should be set for maximum 
signal. To aid in obtaining the fix it is a good 
idea to establish which way is true North. 
Remember, magnetic North is usually not true 
North and a declination correction must be 
made. All good maps give this correction, but 
better still, take a look at the North Star in 
relation to the radio shack’s orientation and 
use this as a bearing reference at home. Get a 
bearing from another station and mark a line 
from his location and one from yours—where 
they cross, that is the fix. 

On mobile- work it is suggested that road 
maps be used. After getting a reading drive 
approximately perpendicular to this line (roads 
permitting) and after a while take another 
reading. The crossing of these lines is the fix. 
For close up readings a modified field strength 
meter with a sensitivity control could be used, 
but this is another story. 

The next time you become annoyed at a 
dead carrier or some other form of interference 
on the band get out the Ferrite D-F and with 
the aid of a few fellow hams hunt it down. 
At the next meeting of your radio club suggest 
a hidden transmitter hunt to the Activities 
Chairman if you want some real fun. 

. . . W1DFS 
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Gus Browning W4BPD 


Gus: Part XI 


Last month I stopped when Rundy was get¬ 
ting ready to move on to Qatar, just up the 
Persian Gulf from Bahrein Island. We had 
our licenses all in order for all the MP-4s all 
the way up to and including Muscat. We had 
all our police permits in order and our airline 
tickets in our pockets. We had been in Bah¬ 
rein about 6 or 7 days and had made many 
thousands of QSO’s. As I mentioned in last 
month’s article we stayed in the only hotel 
there, the Speedbird Hotel, and boys, if you 
want to be sure you have a place to stay when 
you go to Bahrein I strongly suggest that you 
make reservations well in advance. Lord knows 
where you will stay if you get into Bahrein 
and cannot get into this hotel. You know you 
are right in the middle of Moslem country 
there so pork is taboo. One of the bell hops 
there told me about some British sailors who 
stopped there a few days. These fellows or¬ 
dered pork chops at the Speedbird and quite 
naturally they were told that there was no 
such item to be had. Well these fellows went 
back to their ship and got some pork chops 
from the freezer and brought them to the hotel 
and went back into the kitchen and gave them 
to a cook and told him to cook them. This 
cook was a little young and not too experi¬ 
enced with the fact that this was pork when 
in the middle of frying them the head cook 
came in. He sniffed around and his nose told 
him there was pork in that frying pan. He 
made the young cook remove the pan from the 
stove, take it out in the yard and bury it, 
chops and all. Then this young cook was fired 
on the spot! 

The little planes that fly up and down the 
Persian Gulf are some sort of small four motor 



jobs. I am not sure just what kind of plane it 
actually is but it seems like it was a DeHavi- 
land. Down to the airport we went and we 
were off to Qatar. When you take off from 
Bahrein that’s when you can see all those oil 
derricks. It looked like I was over Texas with 
the exception that there was desert all over the 
place. Millions of years ago there must have 
been something other than deserts there to put 
all that oil under the ground. They tell me it 
usually rains about once during the year, but 
boy with all that oil under the ground who 
needs rain! The plane hugged the coast and in 
a very short while we landedjff Qatar. Rundy 
told the taxi driver to take us to the hotel. At 
that time there was only one there and boy it 
was an eye-opener! I’ve forgotten its name 
but it looked like one of those Hilton jobs, 
real fancy, completely air conditioned, and 
about $22.00 per day. We checked in and set 
up our antenna. This was veiy easy. We just 
ran it from the top of the hotel down to a 
fence post-in the direction of the big swim¬ 
ming pool. Just a few hundred feet from the 
pool was the Persian Gulf, very blue and calm 
looking. We saw a number of Arabian dhows 
with their very odd shaped sails going up and 
down the Gulf very slowly. The seamen on 
the dhows were .a tough looking lot and 
truthfully I would not make a trip on one of 
those things. I would be afraid that I would 
never get to the place I was headed for. 

We loaded the antenna up to the rig and 
the first CQ was sent out from MP4QAR and 
boy, business was FB too. You know things 
usually go like this when you first set up and 
start operating from a relatively rare spot. 
You call that first CQ and maybe one station 
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comes back to you. Then sometimes you have 
to call another CQ to get the boys going. Well 
that time only one came back but when you 
sign with him that’s when things began to 
pick up. By that time maybe 6 or 8 fellows 
are on your trail, and when you sign these 6 
or 8 calls about 50 other fellows hear them 
and most of them join in even if, up to then, 
they have not even heard you. That’s when 
you start having trouble picking one out of the 
pile. Now boys, don’t fool yourself that there 
is always one fellow who is louder than every¬ 
one else in the pile—this is just not so. Nearly 
all the time everyone is at least within one S 
point of each other. The fellow you work is 
the fellow in a clear frequency, not the fellow 
who is slightly louder than the pack. So boys 
I strongly suggest when you are trying to 
work a rare one pick yourself a clear fre¬ 
quency, do some very close listening first, 
then jump in with a De-W??? about 3 times 
and BK. That’s the way the smart boys oper¬ 
ate. 

Some of the fellows have a sort of trade 
mark—W3CXX just sends XX XX XX, DL7AA 
sends Gus Gus Gus, W6SC, when on SSB, 
sends South Carolina, South Carolina, and 
about one of the best of all is W4CCB who 
just sends Coca Cola bottle. If you can think 
of a good trade mark start using it and if it 
clicks, stick with it from then on. I am trying 
to come up with a good one for me to use 
when I get started again back at W4BPD but 
so far I am stuck—how about some sugges¬ 
tions, boys! 

Incidentally, I am writing this portion of 
my story while I am in the Central Hotel in 
Ouagadougou (pronounced Waggadou-gu) 
Upper Volta. The rates here for a single air 
Ouagadougou (pronounced Waggadou—gu) 
is about 8 or 9 dollars. Coca Cola here is 40 
cents per bottle, a good dinner is over $4.50, 
breakfast with only one egg and a small piece 
of bacon and a cup of this very black, very 
strong coffee is about $1.50. You don’t live 
here cheap unless you can live on bananas and 
oranges. Another thing I have found is that 
you just don’t hop on a plane here anytime 
you want to go. You have to wait, and I mean 
sometimes one full week to get a plane that 
will take you some place you might want to 
go. This is a bad place to be stuck, too. For 
two cents I would connect up the rig and do 
some bootlegging right here but then there 
are these red caps who probably would broad¬ 
cast this news to the wrong people and you 
would be in dutch with a capital D! 

Oh yes, the YLs here wear these topless 
dresses, not all of them, but a pretty good 
number. I hardly pay any attention to these 


things any more. I wonder if the topless bath¬ 
ing suits ever really became the style over in 
the USA would such things ever go unnoticed. 
I, for one, think they should try it out and 
see. I have been thinking a lot lately what it is 
I miss most being away from tbe USA. Of 
course number one is being with Peggy and 
seeing my own children and those five little 
grandchildren (it’s five in 1965, maybe later 
on there will be more of them). The next 
biggest thing I miss is getting a nice slice of 
good white, soft bread and a big cold glass of 
milk, those good tomato sandwiches my wife 
makes covered with mayonnaise, real southern 
fried chicken, someone I can talk to (it’s 
99.9999% French here) seeing my favorite 
TV program, operating a big ham station with 
a big beam and seeing all my friends. Those 
are the kind of things you miss most of all 
when you are away from home as long as I 
have been. 

Well as usual, I completely wandered off 
the subject. Rundy and I were operating at 
the real fancy, air conditioned hotel in Qatar 
and we had a ball the first few hours. We 
went down and had our lunch and back we 
came to the rig. It was going like blazes when 
there was a loud knock on the door. Yes, you 
guessed it, it was the police. There they were, 
all three of them, wanting to know what we 
were doing with all that radio equipment all 
set up and operating. Rundy produced our 
licenses and told them we were permitted to 
operate in Qatar or any of the other Persian 
Gulf countries. After a while they more or less 
agreed with him but in the end...it seems like 
we both had to go down and check in with 
the police and explain again to them just what 
we were doing there, how long we would be 
there, and all the information on our equip¬ 
ment. We all shook hands and we returned to 
our room. From then on we had no more 
police trouble while we were in Qatar. Boys, 
see the local police first because if you don’t 
they will be seeing you! 

Rundy and I packed up and away we went 
to the Tmcial States. The plane landed at 
Shariah where one of Rundy’s friends met us. 
We decided that since every operation up to 
that time had been from Sharjah that we 
would go to the Shiekdom of Dubai some 30 
miles away from Sharjah thinking maybe 
somehow it would count for a new one if 
ARRL could ever be convinced as to just how 
these shiekdoms were governed. As for Rundy 
and me, we both still think that each of the 
seven should be different countries. There was 
sort of an outline of a road there, but it was 
very vague in spots and almost disappeared 
at others. But we did find Dubai all OK. It 
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was a real Arabian settlement. I think it used 
to have a hotel there but I guess the hotel 
business sort of disappeared. The building 
that was once a hotel was almost deserted. 
The two top floors were completely empty 
and all the rooms were bare to the wall. A 
friend of Rundy’s owned the building and 
gave Rundy and me permission to move in any 
of the top floors. We picked out a nice large 
room on the top (fifth) floor and the owner 
of the hotel loaned us two cots and the bed 
clothes. Most of these Arabic buildings in and 
around that part of the world have a flat 
cement roof. This one was like that with an 
added cement fence around the edges of the 
floor. This proved to be a fine spot to install 
an antenna. We rounded up four nice long 
bamboo poles about 40 feet long and got them 
up on the roof, and while Rundy was looking 
up a friend to borrow an extension cord from, 
I was left to put up the antenna. We had se¬ 
cured the assistance of a young Arab fellow 
about 18 years old and he would hold up the 
poles while I would fasten the guy wires to 
the cement rails around the roof. We were up 
there working up a storm in that hot blazing 
sun about 3 PM when the PA system on one 
of the nearby mosques cut loose with that long 
wailing call to prayer for the Moslems. This 
fellow who was helping me asked me to hold 
the pole a few minutes and he whipped off a 
prayer rug that was over his shoulders all the 
time. 

He spread it out quickly on the roof, faced 
Mecca and did his praying. I wonder just how 
close they are when they think they are facing 
Mecca. Maybe someday I will get some cheap 
compass manufacturing company to make me 
some compasses, each one of course calibrated 
for four different countries that has no north 
on them but Mecca instead. Perhaps I could 
pick up a few hundred bucks like that. I 
would have some real fancy ones made up for 
the shieks and some extra large ones for the 
mosques built in the floor, and perhaps even 
hand calibrated ones if someone wanted to be 
exact. 

Conditions were wonderful in Dubai all the 
time. Up to about 2 AM the bands were wide 
jpen to almost everywhere. They would open 
again about 5:30 AM. By about 10 AM they 
were just about flat—and that’s when we slept. 
Rundy rambled out one day to locate and pay 
his respects to the local shiek. I was on the 
air yakking to someone a few hours after 
Rundy had left and believe it or not Rundy 
broke in with a “Hello Gus,” with some sort 
of a MP4T call sign. I said where in the world 
are you? He said he was out at the shieks. 
Then he told me that the shiek had a SSB rig 


so he could talk to the other shieks. 

It looked to me as if everyone eyed us with 
suspicion every time we went down the street, 
but after a while I figured that this was their 
normal look. I often wonder if they ever 
trusted even each other—I kind of doubt it 
myself. I did not see what they call 'European 
toilets’ anyplace there. All they had were 
what they call ‘Arabic toilets’—a place out¬ 
lined for your feet to be placed and just a 
hole in the cement, a water spigot nearby and 
usually a small worn piece of cloth hanging 
on the spigot. Oh yes, remember—your left 
hand-and that’s the hand I usually eat with. 

I saw many people, usually the older ones, 
on the street smoking their hubbly bubbly. 
That’s those pipes where the smoke goes 
through the water and sort of goes blubb 
blubb evervtime you take a draw on it. I even 
tried taking a few puffs myself just to show 
the people I was a regular fellow. I even 
found some Cokes there too, never quite cold, 
but they sure did come in handy with that hot 
weather. 

I went all over the town of Dubai and I 
tried my best to figure how these people made 
a living. There were only a few trees here and 
there, no large groves of trees indicating that 
olives, dates, oranges, etc. were being grown, 
at least not for market. A few Arabian dhows 
were being built down at the docks, a camel 
caravan or two came in each day from across 
the desert, one small ship docked and stayed 
over night. That was it! Rundy and I were 
treated verv well while we were there and I 
hope some dav to return and see more of this 
very intriguing part of the world. 

We drove back to Sharjah in the Jeep over 
the desert and departed for Kuwait. Arriving 
there one^ of Rundy’s representatives met us at 
the airport then took us to his house—a real 
nice Arabic type with the big high cement 
wall all around it. We never heard or saw 
any females while we were there. It seems as 
if the house was divided in the middle and 
all the females stayed in the other side, which 
must have been soundproofed because I never 
heard any sounds from there. 

While the plane was coming in to Kuwait 
I saw more doggone oil wells than I have ever 
seen in my life. The desert seemed to be cov¬ 
ered with them. We tried our best to get a 
license to operate from Kuwait but there was 
no possibility of this because we heard that 
someone from Kuwait was in the USA and 
tried to get a license and he was refused. 
When this fellow returned to Kuwait there 
was an American who was operating there 
and his license was cancelled immediately and 
he was told he had 48 hours to dispose of his 
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The Radio Society of Great Britain 
Amateur Radio Handbook 

This fabulous 540 page hardbound handbook completely and 
thoroughly covers every aspect of amateur radio; tubes, 
transistors, receivers, transmitters, vhf gear, antennas, side¬ 
band, FM, mobile equipment, noise and interference, propo- 
gation, keying, modulation, power supplies, measurements, 
operating and station layout and much, much more. It is 
completely illustrated with photographs and drawings. This 
handbook is very well written and completely understand¬ 
able. The RSGB tries to help hams improve themselves, so 
it includes much necessary technical data that some Ameri¬ 
can handbooks ignore. For instance, suppose you want to de¬ 
sign a linear for SSB. The Brand X Handbook devotes about 
four pages to description, including a table of typical values 
of popular tubes. The RSGB Handbook gives 13 pages to 
them, plus many pages of construction, figuring bias, resting 
current, circuit constants, efficiency, etc. The RSGB Hand¬ 
book is a necessity for the building, technically minded ham. 
Even if you don’t build, this book will help you understand 
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your equipment and radio better. 


$5.50 


The RSGB Radio Data Reference Book 

This Reference Book is the best we’ve seen. It has Just 
about everything you want to look up in it. It gives you 
all of the pages missing from your Brand X Handbook. 
All of the formulas, graphs and tables you’ll ever need on 
RF power amplifiers, pi nets, tanks, filters, antenna de¬ 
sign. coils math, etc. are in this one book. It’s hard¬ 
bound with traditional English quality, so won't fall apart 
after a few months use as paper-bound books sometimes 
do. If you build. If you want to be able to use your equip¬ 
ment properly, you need this book. only S2.25 
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The RSGB Amateur Radio Circuits Book 

Suppose you want to build something. Are you going to 
have to look through dozens of books and old magazines 
to find a schematic? Not if you have the RSGB Amateur 
Radio Circuits Book. It gives you almost all the sche¬ 
matics you might need In one convenient handbook that 
has a special durable ring binding that permits it to lie 
open while you work. This book covers tubes and semi¬ 
conductors, receivers, transmitters, power supplies, anten¬ 
nas. etc. only $1.75 


Peterborough, N.H. 03458 


radio equipment! Just what ever happened to 
his equipment I have never heard. Mind you 
this man had been in Kuwait something like 
10 years. I understand the present status of 
Americans there has somewhat improved and 
it may be possible now to get a license. 

Every day I would go out for a walk and 
I noticed an old fellow who was always sitting 
at a little sidewalk cafe smoking his bubbly 
bubbly. He would smile at me and I would 
smile at him. One day I had my camera with 
me and I walked up to him and by hand mo¬ 
tions asked him if it was OK to take his pic¬ 
ture. He smiled and nodded. When I had put 
my camera back in its case, he motioned me 
to have a seat and out came a cup of that 
awful strong Arabic coffee for me. Well, to be 
sociable I drank it in small sips and when I 
had finished he offered me the stem of his 
pipe for a few puffs, which is what I did. This 
delighted him. He saw I was one of the boys, 
I guess. He spoke not one word of English 
and quite naturally I spoke no Arabic. But we 
did become good friends somehow or other. 
The next day when I passed him he motioned 
for me to have a seat at his table and out came 
a Coca Cola! I tried to tell him the last day 
I passed him, after drinking his Coke, that to¬ 
morrow I was leaving for the USA. I had no 
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idea that he understood me at all. The next 
morning I passed him on my way to the air¬ 
line offices to inquire about whether they had 
a bus or not and he handed me a carton of 
Kent cigarettes as a going away gift. I never 
did spend one single cent on this man. He 
was just a good friend and wanted to show 
me that he was sincere. 1 have found that a 
big smile goes a long way anywhere in the 
world, a pay on the back and other ways of 
showing that you are a friend sure does pay 
off almost everywhere. 

After spending one or two nights with 
Rundy and drinking his Cokes I departed for 
Rome where I was going to pick up my de¬ 
posit that I had put down when I entered 
Italy from Monaco. Boy, it was the usual ran 
around and I could see that I was going to 
have to spend three or four days or more try¬ 
ing to get my money. At 11:45 AM I was 
sitting up in my hotel room trying to figure 
out what to do. I phoned TWA and asked 
about a seat on the next flight to New York 
City (this was Dec. 23rd!). They informed 
me there were no seats until after the 1st of 
January! I did a lot of fast telephoning 
in the next 10 minutes. All flights to NYC 
were fully booked. The last phone call to 
Pan-Am was the same, but apparently some¬ 
one had cancelled a few minutes earlier and 
they said if I could be at the airport in 45 
minutes I could have that one seat. Here I 
was with a TWA ticket, so I quickly loaded 
all my junk into a taxi and away I went to 
TWA to get them to initial my ticket over to 
Pan-Am. This involved a long drive across 
Rome to their office and away we went for 
the airport which is located about 20 miles 
from the city. This was a fast trip let me tell 
you. The taxi driver could speak English so 
I told him 'double fare’ if he got me to the 
airport in time. He got me there exactly at 
departure time for the plane. I ran out on the 
apron where the 707 was getting ready to 
leave. They had already pulled the ramp away 
from the plane. I hollered “wait a minute” and 


they pushed the ramp back in place. I arrived 
in New York about 7:30 and was in Colum¬ 
bia, South Carolina by 10:30 that same night. 
Peggy still had her TV-radio shop open and 
when I walked in the first thing she said to 
me was “I was not expecting you until some¬ 
time in January!” This was the end of DXpe- 
dition number one. I was back home, safe and 
sound and I think a lot wiser than when I had 
left there about 8 months earlier. I had lost 
about seven pounds, had a little suntan left 
from the Persian Gulf sunshine, most of my 
clothes were pretty well worn out also. It was 
nice to be back home with all my family 
again. I had taken a few thousand color slides 
and quite a number of rolls of 8 mm color 
movies. The news got around and a number' 
of service clubs wanted me to come to their 
meetings and give a talk on my DXpedition. 
Many people came out to our house to see 
some of the items I had picked up here and 
there. Those carvings from Africa was usually 
the center of attraction. The usual talk of an¬ 
other DXpedition made the rounds and every¬ 
one wanted to know when I was going on the 
next trip. 

On my first trip I had made up my mind 
that I would never, under any circumstances, 
black ball anyone, regardless of how rotten 
they were. I would work everyone I heard re¬ 
gardless of what country they were in. I would 
operate as near as possible around the clock, 
not just when the W’s were coming through. 
I would never use this Wl, W2, W3, etc., 
business. I would never have a list of certain 
stations to work in preference' to others even 
if they were good contributors. I would send 
no QSL cards direct to anyone. I would try to 
improve my operating habits and stay on one 
certain exact frequency all the time. I would 
give signal reports nothing else and try to 
work as many as possible in every place I op¬ 
erated. Also, I would try never to get mad at 
anyone at anytime! 

Well thafs it boys. This concludes DXpedi¬ 
tion number one. I will start on trip number 
two next month. 
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Caracas convention 

If you are one of the fellows who missed 
attending the International DX Convention 
and the 32nd anniversary celebration of the 
Venezuela Radio Club, you missed one of the 
finest gettogethers I have ever had the pleasure 
of attending. For about 10 days and nights it 
was one continuous round of celebrations, 
meetings, eye-ball QSOs, party gatherings, 
drinking and hamming. 

The Venezuela Radio Club will have one of 
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these every year from now on. I suppose it will 
be the week-end after the Miami Hamboree 
which is usually near the last week-end in Jan¬ 
uary. The air fare from Miami to Caracas and 
return was only $199.00. Why not plan to 
make both the Miami and Venezuelan Con¬ 
ventions next year. Take off a full month from 
the cold Yankee weather, go swimming, hiking, 
meet the world’s friendliest batch of hams and 
come back home with a sun tan. 

You like to see FB antennas? Well this is 
one spot where everyone has a beam—3 ele¬ 
ments, 4, 5, etc. Equipment—every station I 
saw was loaded with the very best. There 
were no hay-wire outfits down there. These 
fellows are the most serious batch of DXers 
I have ever met. When they go after DX it’s 
no holds barred. But they are real gentlemen 
and when one of them is in QSO with DX the 
others stand by and let him finish. This coop¬ 
eration is necessary as Caracas is in a valley 
almost completely surrounded by mountains. 

1 think I can speak for everyone that at¬ 
tended the convention when I say “Peggy and 
I had the best doggoned time we have EVER 
had at any ham gathering”—and this covers a 
lot of territory. We both send the YV boys 
our many, many thanks. 

. . . Gus 


'P'UatdCtf Sufcfdizr 


from 

STOCK- 


OFFERS 


A COMPLETE SELECTION OF ANTENNAS AND] 
'BEAMS: BOTH FIXED STATION & MOBILE, PLUS| 
ALL ACCESSORIES . . . 


it*. 




Hl-PAR WATERS 

^•^'“sWANTENNA 


_ a "*enna 

s PeciaJi sl;s 


CHECK WITH US FOR YOUR REQUIREMENTS! 
RG8U COAXIAL CABLE lot PER FOOT 

MINIMUM ORDER 100 FEET STOCK NO. 7328 
PL-259 COAX CONNECTORS 10 For $3.40 
STOCK NO. 259-32 

For Prepaid Shipment Continental U. S. 
Order by Above Stock Numbers 




USED 


WE MAINTAIN THE LARGEST STOCK OF 
EQUIPMENT IN THE NORTHEAST 
WRITE FOR LATEST COMPLETE LIST 


RADIO 

P.O. BOX 312 CONCORD, N. H. 

603-225-3358 


APRIL 1966 


107 




MiW PRODUCTS 



H-P AC/DC VOM 

If you need a volt-ohmmeter better than 
most of those available to hams, the new Hew¬ 
lett-Packard Model 427A might be of interest 
to you. It’s an AQ/DC voltmeter with 2% full- 
scale accuracy. The 427A is all solid state and 
operates off a single 22.5 battery, or from the 
AC line. It is priced at S 195.00 and more in¬ 
formation is available from H-P, 1501 Page 
Mill Road, Palo Alto, California 94304. 

Semiconductor Chart 

Semitronics has just brought out a Semi¬ 
conductor Interchangeability and Replacement 
Guide in the form of a two color, 22"x26M" 
wall chart that’s just what you need to cover 
up that big blank space above your transistor 
work bench. It will give you all sorts of useful 
information. You can get a free copy from 
your Semitronics dealer, or one for 25<? from 
Semitronics, 265 Canal Street, New York, N.Y. 

Ionospheric Radio Propagation 

This book by the chief of the Ionospheric 
Research Section of the NBS is just what every 
ham interested in propagation needs. In addi¬ 
tion to the traditional areas that are covered, 
Ionospheric Radio Profmgation includes two 
new chapters, one on VHF and one on LF and 
VLF propagation. The book is 470 pages, il¬ 
lustrated, and available for only $2.75 from 
the Government Printing Office, Washington, 
D. C. 20402. 

New Meshna Catalog 

John Meshna makes one of the most inter¬ 
esting surplus catalogs around. His latest one 
is about 85 pages and contains pictures and 
descriptions of a fantastic amount of surplus 
gear. Even if you don’t buy anything from him 
(which is unlikely after you’ve spent a num¬ 
ber of hours reading the catalog), you’ll find 
it worthwhile to send 20c for a copy. Meshna, 
19 Allerton Street, Lynn, Mass. 



Lafayette Two Band FM Receiver 

One of the few FM monitor receivers that 
covers both the low and high FM bands is the 
inexpensive Lafayette HA-520. It uses a Nuvi- 
stor rf stage, tuned rf amplifiers, squelch, slide 
rule dial, ten tubes, etc. Price is $89.95 from 
Lafavette, 111 Jericho Turnpike, Syosset, L.I., 
N.Y.'11791. 



ESSCO Regulated Power Supply 

ESSCO, who makes a line of real nice solid 
state RTTY equipment, has just introduced a 
low cost regulated solid state power supply, 
the PS-3. It provides 6 to 12 volts DC at up 
to 500 ma with 3% regulation and .05% ripple 
or less. The PS-3 is perfect for transistorized 
VFO’s, transmitters, converters, RTTY equip¬ 
ment, etc. Size is 3"x5". The PS-3 is $26.95 
and a kit version, the PS-3K, is $16.95. 
ESSCO, 324 Arch Street, Camden, N.J. 08102. 


Hallicrafters 

Hurricane 


2000 watts PEP SSB is what you get with 
the Hallicrafters Hurricane SR-2000 five band 
transceiver. I guess that’s about all the power 
you’re likely to need in a transceiver and the 
Hurricane offers a lot more besides: low dis¬ 
tortion, high sensitivitv, receiver incremental 
control, AALC, 1 kc calibration, if noise blan¬ 
keting, etc. Yet price is only $995.00. A com¬ 
panion power supply/speaker, the P-2000AC 
is $395.00. You can get more information on 
the Hurricane from your dealer or from Halli¬ 
crafters, Fifth and Kostner Avenues, Chicago. 
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Motorola 

Transistors 


Motorola has just reduced prices on their 
rf transistors up to 91% and now they’re up 
to more mischief. This time they’ve brought 
out some silicon high voltage transistors per¬ 
fect for voltage regulators, audio amplifiers, 
high voltage converters, line relays, CRT 
drivers modulators, etc., all using regular AC 
line voltages. Maximum CE voltages of the 
2N3738 and 2X3729 are 225 and 300 volts 
respectively, prices are $2.25 and $2.45 and 
they have a minimum f T of 15 me. Think of 
the fun you could have with these transistors 
for very compact, very high power, power 
converters: rectify the 115 vac, filter a little 
and use it to operate a high frequency oscilla¬ 
tor that can use a very small toroidal core: the 
output will need very little filtering at those 
frequencies. More information on these tran¬ 
sistors from your Motorola Dealer or TIC, Mo¬ 
torola, Box 955, Phoenix 85001. 




Sony 

Headset-Microphone 

Special 


You know that you should use a handless 
mike for mobile, don’t you? But you haven’t 
gotten one because the price was too steep. 
Well, it isn’t any more. Harvey Radio has a 
Sony combination headset and microphone for 
only $8.95. The mike is dynamic and the 
headphone is low impedance. The whole as¬ 
sembly is very sturdily built and comes with 
a carrying case. Send Elliot WA2HDP at 
Harvey Radio, 103 West 43rd Street, New 
York, N.Y. 10036 your $8.95 so you won’t get 
killed mobiling. 


Mark Antennas 


Mark Products has a new catalog out that 
describes Mark’s complete line of fixed and 
mobile antennas, mounts and accessories. You 
can get your copy of catalog AM-661 at Mark 
Distributors or from the factory- at 5439 West 
Fargo Avenue, Skokie, Illinois 60076. 


SPECIAL FOR TRADE ONLY 

Collins 51J/R 388 in excellent condition 
(Selling Price $595.00) 

Will swop for GRC or Test Equipment only. Send 
us your list. 

G-150 Gonset Transceiver, good for 2 meters, in 
excellent condition, will trade for ????? 


X Band Horn, 9 " long by 5 by 4 with wave guide 
fitting on one end. Can be made into 10,000 
MC Transmitter or receiver or both, new $4.95 ea. 

88 MH Toroid Coils potted 5 for $1.49 

unpotted 5 for 1.75 

Model 14 TD with governor motor in good condi¬ 
tion $17.95 

Western Union TD type 5032A, sync motor 19.95 

Model 14 Reperforator, unit only for parts $7.50 
in good condition with sync motor 22.50 

11/16" Model 14 Paper carton of 40 rolls $8.95 

Model 15 Paper carton of 10 rolls 8.95 


SPECIAL 

902A Scope tube 2 " new $2.95 ea. 

3C22 Lighthouse tube new 2.95 or 2 for 4.95 

1P28 Photo Multiplier tube 3.95 

100 KC Crystal in metal holder new 4.95 

1000 KC crystal for LM or BC221 4.95 

2 volt rechargeable batteries 2.50 

Navy Beam Filter 1020 cy. with cord & plug 1.95 
208B Dumont Scope 5" $49.50 

Mobile wonder 12V in 24 V out at 4 amps or 6V 
in 12 V out at 4 amps $9.95 


ONE OF A KIND 


TS 452 to 100 MC 

$85.00 

Globe Transmitter Chief Deluxe 

10, 15, 20, 40, 80 meter 

39.50 

Wave Analyzer Type 736A GR 

195.00 

SDL Polorad- Multipulse Spectrum 
selector 

175.00 


Terms: Minimum Order $5.00 
25% deposit required on all COD orders. 
Ali prices FOB Los Angeles and subject to 
change without notice 
Ali items subject to prior sale. Calif, 
buyers add 4% tax 


J. J. GLASS ELECTRONICS 

Dept. D 

1624 S. Main St. 

Los Angeles, Calif. 
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TO LEARN HOW 
SEND FOR FREE 


vlSldUMimilAM Five million mobile radios 
need periodic maintenance and checks on 
frequency and modulation, by properly 
licensed and equipped servicemen. Your 
ham experience is the ideal background 
for getting into this profitable field—and 
the LAMPKIN 105-B is the ideal fre¬ 
quency meter to build your business 
around! 

You can start off small — working part-time, 
with little investment, maintaining CB radios 
or local two-way systems — then build up to 
your own full-time high-profit business. 

LAMPKIN 105-B FREQUENCY METER 

Micrometer dial. Measures 
nearby transmitters, con¬ 
tinuous coverage 100 KC 
to 175 MC and up. Internal 
calibrator. Only 8 lbs. 
$295.00. 

LAMPKIN 205-A FM MODULATION METER 

Tunable 25 to 500 MC 
any channel. Direct 
reading. Light weight. 

Measures peak swing 
0-12.5 and 25 KC. 

$290.00. Quad-Scale 
model $340.00. 

MAIL COUPON TODAY! 

LAMPKIN* LABORATORIES ~INC. 

MFH Division, Bradenton, Fla. 33505 
At no obligation to me, please send me 
free booklet "HOW to MAKE MONEY in 
MOBILE-RADIO MAINTENANCE"-and data 

on Lampkin meters. 



Name_ 

Address- 
City_ 


-State- 


_Zip_ 


I 



LAMPKIN LABORATORIES, inc 

MFH.DIVISION, BRADENTON, FLORIDA 33505 


advised by my lawyers that 
don r t you ever proofread y 
arepa birngjo, jrfand 

fch ll ' . ifelnr for 

have no other recourse but 
should be tarred and feath 

Headquarters 

United States Military Assistance Command, Vietnam 
APO San Francisco 96243 

Dear Mr. Green: 

After many years with no amateur radio activity in 
the Republic of Vietnam the recent activation of an 
amateur radio station here has caused a great deal of 
interest in the ranks of amateurs worldwide and espe¬ 
cially among those amateurs now in, or about to come 
to Vietnam. ARRL bulletin #40, other published no¬ 
tices. and on-lhe-air discussions have caused this head¬ 
quarters to receive an unprecedented number of re¬ 
quests for information concerning authorization to op¬ 
erate here. Answering these requests Imposes an added 
burden that can be ill afforded. It is the purpose of 
this letter to explain the current status of amateur 
radio in the Republic of Vietnam and ask that you 
publish this information in 73 Magazine. 

For many years the Republic of Vietnam has been 
torn by strife and it was in this setting shortly after 
independence was attained that amateur radio was 
banned and an exception to amateur operation was 
filed with the ITU. Until late in 1965 there was no 
legal amateur operation in this country. At that time 
the Government of Vietnam extended the privilege of 
amateur operating authorization to Deputy Ambassa¬ 
dor William J. Porter, K1YPE, as a courtesy to a high 
ranking United States diplomatic representative. Si¬ 
multaneously, action was initiated to withdraw the ex¬ 
ception to amateur operation filed with the ITU to 
enable other countries to recognize his operation. 

Ambassador Porter has been authorized by the Gov¬ 
ernment of Vietnam to use the call XV5AA and there 
is no restriction on third party message and phone 
patch traffic. However, since other governments have 
not yet been notified of this action by the ITU, until 
they are Ambassador Porter is using the portable call 
K1YPE/XV5 for U.S. amateur contacts at the request 
of the FCC. His use of this call will cease when the 
ITU notification is received and he will then com¬ 
mence using the call XV5AA. He is already using 
XV5AA, however for contact with non-US amateur 
stations. > 

There have been some questions received concerning 
the prefix used for Ambassador Porter’s call sign. The 
exclusive use of 3W8 for amateur stations seems to 
have been implied by certain published listings in 
which only 3W8 appeared, but this is incorrect and 
other listings correctly show both 3W8 and XV5. 








c 

SUBSCR BE TO 

73 

Name. 


.Coll 


. . . . 2 years $7 . 

Address . 




. New subscription . 

City . 




. . Extension of sub. 

State . 




Please include 

your zip 

code. 




73 

Magazine, 

Peterborough, N. H. 

03458 


110 


73 MAGAZINE 




















While the Government of Vietnam has authorized 
Ambassador Porter to operate, this action does not 
represent a general change in the policy which strictly 
prohibits all other amateur radio operation. In addi¬ 
tion, all personnel under military jurisdiction are sub¬ 
ject to Military Assistance Command, Vietnam (MACV) 
Directive 105-6, 14 Dec 65, which prohibits amateur 
operation in Vietnam. 

There have been many requests for amateur opera¬ 
tion and all, with the exception of Ambassador Por¬ 
ter's have been turned down. Ambassador Porter will 
continue to encourage the Government of Vietnam to 
grant additional amateur operating authorizations 
when in its opinion conditions in the country make 
that practical. It should be remembered that it has 
not been the practice of most governments to permit 
amateur activity in time of war. 

Ambassador Porter has found there is almost a com¬ 
plete lack of knowledge in this area on the subject of 
amateur radio. He has stated his desire to help ama¬ 
teur radio get a start in the Southeast Asia area and 
as the situation permits he hopes to carry on his 
educational program to bring about a better general 
understanding of amateur radio activity. This, how¬ 
ever, will take time and for personnel in Vietnam 
now, or going there. Ambassador Porter has already 
accomplished something of immediate benefit: With 
his help a MARS system was authorized late in 1965, 
after three years of effort. There are Army, Navy, and 
Air Force military unit MARS stations in operation, 
but individual member and club stations are pro¬ 
hibited. The support for MARS operation rests in large 
part with licensed amateurs volunteering to operate 
the stations. As a result many amateurs can satisfy 
their desire to operate by offering their assistance to 
the local Army or Air Force MARS Director or Navy 
MARS Cognizant Officer. 

The MARS net structure consists of one in-country 
net in which all stations may participate to exchange 
message and phone patch traffic in-country and each 
station participates in an Army, Navy, or Air Force 
Pacific area MARS net. 

The MARS operation is expected to expand, but 
amateur operation is expected to remain in the present 
status for some time. In view of this, individual ama¬ 
teurs are urged to refrain from writing for late infor¬ 
mation concerning amateur operation in Vietnam. If 
there is any change in the policies concerning amateur 
operation in the Republic of Vietnam, this head¬ 
quarters will disseminate the information promptly. 

Sincerely yours, 

Walter E. Lotz Jr. 

Brigadier General, USA 
Assistant Chief of Staff, J-6 




$395 PREPAID IN USA 


IN STOCK AT 

QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store' 
SINCE 1933__ 


too NEW 

ITEMS .. 

Included in Our New 1966 
SPRING-SUMMER CATALOG 
SEND FOR YOUR COPY NOWf 

SP-600 Super Pro Receiver.$349.95 

MICROSCOPE PROJECTOR 75X Comporator . 99.50 

ELECTROFAX SIGNAL GUARD . 34.95 

READOUT BOARD—30 Lights, 110 Volts . 1-9 j 

COMPUTER MEMORY CORE MATRIX . 24.95 

AN/PDR-8B RADIATION DETECTOR . 29.95 

BOMB DIRECTOR COMPUTER . 7.95 

SUPERSONIC SELECTOR, 10 Channel . 8.95 

AUDIO BOOSTER AMPLIFIER . 12.95 

TN-1 /APR-1 TUNING UNIT 30-90 MC. W/Case (New) 24.95 
MILLIVAC D C. MILLIVOLTMETER 1 MV. To 1000 V. 115.00 


BALLATINE VOLTMETER No. 300—1 MV to 100 V. 85.00 

CEDCO CRYSTAL CALIBRATOR—Model C-5 . 39.95 

POWER SUPPLY For Transistors, Voltage Regulated 29.95 

FR-24 WAVEMETER—12.400 To 15,000 MC. 150.00 

BC-221 FREQUENCY METER—Used: $79.50—New: 125.00 
05-26/05-51 OSCILLOSCOPE (See Catalog) $44.95 To 59.50 

AN/UPM-8 RADAR TEST SET . 39.95 

TS-414 DYNAMOMOTOR TEST SET . 79.50 

AN/UPM-11 RANGE CALIBRATOR. 100.00 


FOR BIG CATALOG—SEND 25c (stamps or coin) and re¬ 
ceive 50« CREDIT on your order! 


Address Dept. 73 • Prices F.O.B. Lima, O. • 

25% Deposit on C.O.D.’s • Minimum Order $5.00 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 
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POWER SUPPLIES 

COLLINS MODEL 100 Variac controlled-mefered for 
both volts and ma. 0-500 v at 200 ma. . . $55.00 
COLLINS MODEL 707AI. Regulated-uses 5 each 6X4 
and 3 each OA2 tubes. Delivers minus 400-160- 
150 and plus 300-150-150 volts DC. Metered. 

. $65.00 

PS 1. Zero to 400 vdc at 110 ma and 6.3 v 4 a. 

Variac controlled-metered. $25.00 

PS 2. Zero to 300 vdc at 60 ma and 6.3 v 3 a. 

Variac controlled and metered. $20.00 

PS 3. Zero to 300 vdc at 100 ma and 6.3 v 4 a, 
and 0-10 vdc bias. Variac and meter. .. $30.00 
PS 4. High voltage for CRT with 6.3 v and 2.5 v 

and intensity and focus controls. $15.00 

PS 5. Small rig (5Y3). Plus 215 v, minus 30 v and 

6.3 v. $7.95 

PS 6. Grid bias supply. 2 scale, 0-5 and 0-25 vdc. 
Metered. $7.95 

MISCELLANEOUS 

DECADE RESISTANCE BOX. 0-1000 ohms in one 

ohm steps. Central Scientic. $5.95 

Also 0-10000 ohms in 10 ohm steps. $5.95 

T465/ALT7. 420 me transmitter using 2- 4X150A's, 

micromatch, etc. $49.50 

COLLINS Vor. Mod. Elim. #391A-2. 420 me rig 

using 2-2C39A's, Bird Termaline, etc. $59.50 

0-16 low frequency oscillator (ART-13) .. $5.95 

R4/ARR2 Receiver with eleven tubes. $6.95 

NICAD cells. 1.2 volts, AH special. $1.49 

BATTERY of 24 cells in steel case. Special. . $27.50 
80 AH cell. $9.95. 50 AH cell. 5.95. 32 AH cell. $3.95 
TRANSISTOR BOARDS. Pay only 5f per transistor. 
Other parts free. Minimum order. $2.50 

Send for FREE catalog ccl31. 

ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 



Diode Checker 




GOOD CRYSTAL OPEN 



SHORTED 



POOR RECTIFICATION 


V/ITH CRYSTAL REVERSED 



6000 CRYSTAL OPEN 



SHORTED 



POOR RECTIFICATION 


This isn’t a new idea, but it may be new to 
some of you. It’s a simple method for checking 
all types of semiconductor diodes. The sche¬ 
matic shows the connections. What we are 
doing is checking the front-to-back ratio of 
the diode to give an indication of its merit. To 
calibrate the scope, connect a one kilolmi re¬ 
sistor in place of the diode and adjust the 
scope’s gain controls until you get a straight 
line at a 45 degree angle to horizontal. Then 
place a diode in the circuit and compare it to 
the diagram. 

. . . K8ABR/4 


Built-In Speaker for the TR-3 

Like to Jiave a speaker in your Drake TR-3 
and avoid the inconvenience of having to con¬ 
nect an external speaker when you move the 
rig? You can mount a Quam #3AC5 speaker 
on the top cover near the front centered over 
the RF Tune control shaft between the Plate 
and Load shafts. . The speaker is 3& inches 
deep and has the same impedance and power 
capabilities as the TR-3. It sounds fine, too. 
You don’t need to drill any holes since small 
bolts can be inserted through the holes in the 
top cover. Use a cable with a phone plug to 
attach the speaker voice coil up. The cable 
can be routed to the back and held in place 
with cable clamps. 

. . . K5SGP 
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TUNAVERTER 


Transistor single hand tunable converters 
for auto and home radios. Smooth 6-1 i»*f« 
planetary tuning! Superior sensitivity. se- TS * £ 
lectivity, S/N ration and image rejection!! 

Mute terminals! 9 volt battery powered!j 


All in stock! Pospaid! GUARANTEED! 



FOR AM-FM $19.95 
Marine 2-3mc; 160m 1.8-2mc; 
SWL 9-10mc; 75m 3.8-4mc; 
SW 14-18mc 


WITH BFO FOR SSB-CW 
$24.95 

160m; 40m; 80m 3.4-4.lmc 
20m; 75m 3.8-4mc; 15m 21- 
22mc 

VHF MODELS: AM-FM, 1 fiv and better sensitivity! Only $34.95 
CB and 10m 27-29.7mc I Police 30-37mc con. coax 

6 meters 49.5-54.5mc I Police 37-50mc included 

All outputs in BC band. Dealers-Distributors-Exporters invited. 

HERBERT SALCH & CO. Woodsboro, Texas 


LEARN RADIO CODE 



THE EASY WAY! 

• No Books To Read 

• No Visual Gimmicks 
To Distract You 

• Just Listen And Learn 

Based on modern psychological 
techniques—This course will take 
you beyond 13 w.p.m. in 
LESS THAN HALF THE TIMEI 


Album contains three 12" Also available on magnetic tape. 
LP's 2/2 hr. instruction See your dealer now! 


EPSILON Oft] RECORDS 


206 East Front Street, Florence, Colorado 



902A CRT 2"—Takes octal socket, 6.3v Fil & up to 500vDC 
Max. Only 7 x k" long. Xlnt for Rtty or modulation monitor, 
small scope etc. BRAND NEW ONLY $2.75 

JOHNSON XMTR. VARIABLE CAPACITOR—40-500mmf, 37 

aluminum plates; 0.25" air gap. Can be completely taken 
apart. BRAND NEW $6.95 

JOHNSON VARIABLE CAPACITOR #15M11 2.3-14.2mmf. 

Length 1" w/slotted shaft. 

NEW 45<* each. 5/$2.00 10/$3.75 

50 ASSORTED CRYSTAL A steal at $6.50 

T-22/ARC-5 XMTR. 7-9.1 MC BRAND NEW $19.95 

BC-455 COMMAND RECEIVER 6-9.1 MC BRAND NEW $26.95 
6 MFD. 1000V Oil Capacitor Brand New $1.00 

8 MFD. 600V Oil Capacitor Brand New $1.00 

TUBES: 3C24/24G 3.00, 4-65A 8.00, 6L6 .95, 808 1.00, 
815 2.50, 836 1.75. All are new—Many more available. 

WE WANT TO BUY OR TRADE—WHAT DO YOU HAVE 


WRITE FOR FREE CATALOGUE 


Send check or money order—Minimum order $2.50 
PLEASE INCLUDE AMPLE POSTAGE—Excess refunded 
Minimum C.O.D. order $10.00 with 25% Deposit. 

R. W. ELECTRONICS. INC. 

2244 South Michigan Avenue Dept. 734 

Chicago, Illinois 60616 Phone CAIumet 5-1281 


(continued from page 2) 

And CQ’s latest blast has set shock waves 
of indignation rippling with their attack on 
DXpeditions and proposal for the elimination 
of all further DXpeditions. I doubt that they 
would publish such opinions if there were any 
active amateurs on the staff. There aren’t, are 
there? For that matter, are there any active 
amateurs on the staff at QST? The only one 
I’ve ever heard there was Dick Baldwin and 
he seems to have been fired from the maga¬ 
zine. Oh yes, Ed Tilton gets on the VHFs 
now and then. 


Get a balloon? 

This Oscar business is all OK, 1 guess, but 
they seem to be having an awful lot of trouble 
with it. Not only are the specs for a satellite 
very exacting, but we have to thumb a ride 
from Uncle Sammy . . . and Sam doesn’t 
always go to our stop on the line. 

The Air Force has been doing some research 
lately on UHF repeaters sent up by balloon 
and having considerable success over a 500 
mile range. This sounds pretty good to me. If 
they can get 500 miles range on phone with 
the gear they’re using we should be able to 
double it or better using CW. 

If anyone or group is interested in building 
some ham repeaters for our VHF bands 73 
will be happy to provide the balloons and gas 
to send them up. I would think that they 
should be sent up from the west coast on 
weekends. We might be able to get quite a bit 
of activity on 432 and 220 if we lofted a series 
of repeaters to crossband repeat to two meters 
from them. Are there any clubs that are 
interested in coordinating such an effort? 


Your help requested 

CQ has had some very strong things to say 
about - the Institute of Amateur Radio. I 
would like very much to hear from any of you 
(or your friends) who have held back joining 
the Institute as a result of the editorials in 
CQ. If their editorials or word of their editor¬ 
ials have reached you and influenced you to 
refrain from joining the Institute then it is of 
great importance to let me know about this. 

A careful and full accounting of every dol¬ 
lar spent by the Institute has been published 
in the Institute bulletins and all members are 
aware of exactly where the money is going 
and what it was spent for. There are none of 
those incredible ambiguities you find in the 
ARRL financial report. < 
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Manufacturers help 

DXpeditions do help bring interest to ham 
radio. Those of us at home get a big kick out 
of working them and getting a “new one.” I’d 
like to see more manufacturers lend a hand to 
fellows who are putting on good clean DX¬ 
peditions. Hammarlund has been doing it 
almost single-handed of late and getting 
precious little credit for all their effort and 
expense. It seems to me that they have leaned 
too far backwards and as a result few fellows 
realize what a terrific help they have been. 

History 

While out in California I got together with 
a real old timer and got an interesting earfull 
of the early history of ham radio. His version 
is so different from that taught by the League 
that I don’t know what to believe anymore. 
Perhaps some of you that were there then and 
had an inside track on what was really hap¬ 
pening can clue me. 

For instance, is it true that the main reason 
that Maxim started the ARRL was to promote 
his ego? I know that many of the directors 
seem to run for this reason today, but I hadn’t 
realized that it might have been that way in 
the past. Maxim had a famous father and 
grandfather (Maxim silencer) and could have 
had that psychological problem. 

And was it true that Maxim dug up Warner 
in a saw mill and that he got 25(< personally 
out of each subscription to QST for several 
years? 

I do know that the League keeps pointing 
out that if it wasn’t for them we wouldn’t 
have ham radio today and when anyone is 
discourteous enough to ask them to explain 
this they refer vaguely to the hams getting 
back on the air after world war I. Now I hear 
that it was the Army and Navy that put the 
pressure on at that time for us and that we 
have no debt to the League at all! 

And did the League indeed have stock in 
one of our leading equipment manufacturers? 
This might explain why they specified their 
parts by number in virtually every construc¬ 
tion article for some years. 

Then there was the time we lost big 
parts of our ham hands at an ITU meeting 
with no observable battle put up by our lead¬ 
ers. Some of those that were there wanted to 
know why our leaders turned up with ex¬ 
pensive cars and big new houses if it wasn’t 
from some sort of payoff by commercial in¬ 
terests. 

Judging from the number of scandals which 
seem to have been covered up there is an 
interesting story to be told. Perhaps one of 



IN STOCK AT 

QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store" 
SINCE 1933 


BRAND NEW GOVERNMENT SURPLUS 


Eimac 4X150 Sockets Type SK650—(no by-pass 

»«-*<» cap.) . $2.50 10 or more $2.00 

Eimac Air System Chimney SK 406 . 3.00 

Eimac Type 740 Sockets for 4CX125 & 4CX300 . 4.00 

TUBES: 5FP14A—GE 3C22—3ACP7 . ea. 2.00 

Tube Shield—Magnetic 2"-5" & 7" Scopes.ea. 2.00 

Train Switching Relay Type 75 SPOT 14VDC or 28VDC 1-75 

10 for 12.50 

Polar Relay 209FA SPOT 50VDC 5 amp. .. . 2.50 5 for 10.00 
Antenna Relay Coax Type SPOT Con. SO 239 28VDC .... 2.75 

Fil. Trans. GE 115-132V Pri 6V@10A. 2.00 

Fil. Trans. GE 115-132V Pri 6V@25A . 4.00 

Sola Pwr. Trans. 220V'3PH 2160VCT . 75.00 

Variable Capacitor 1.5-7PF 500V #CA289 SD Shift 3/1-00 

Variable Cap. 150-102 1.95—4.5PF . 3/1.00 

Trim Capacitor 5-40PF 600V Ceramic #95798 . 3/1.00 

Variable Cap. Butterfly 3.5 14.5PF 1200V BFC 12.45 

Variable Cap. 5 sect. 12 to 400PF . 2.00 

Capacitor 8MF 1500V Oil Filled . 2.00 

Disc Capacitors Ceramic .001-.01-.02 . 12/1.00 

7 & 9 Pin Tube Shields TR Scries . 6/1.00 

Socket for 829—3E29 Tube 122-248-1 .75 

Cap. Electrolytic 1000MF @25V . 3/1.00 

Cap. tlectrolytic 15-13 MF A 33051 . 3/1.00 


FOR PROMPT SHIPMENT PLEASE INCLUDE POSTAL MONEY 
ORDER OR CASHIER’S CHECK. OHIO RESIDENTS ADD 3% 
SALES TAX. INCLUDE SUFFICIENT POSTAGE. 


MENDELSON ELECTRONICS CO. 

516 Linden Ave. 

Dayton, Ohio 45403 513-252-9911 
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INVERTERS 


12vdc to 28vdc 

Run your surplus equipment with 

no conversion j 5Q WATTS $49.50 

300 WATTS $71.50 

We also make 6vdc to 12vdc 12vdc to 12vdc 
12vdc to 115v 60cps 150 or 300 watt 
12vdc to 115v 400cps 150 or 300 watt 
12vdc to 450vdc 

WRITE for complete information 


INVERTRONICS 


P.O. BOX 342 
PINE BROOK, N.J. 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 



IDENTIFY 

YOUR 

SHACK 


Your call attractively displayed, inside or outside. Lasts for 
years. 2Vi x 17% inch, custom made—fully guaranteed— 
distinctive design of quality rust proof aluminum, finished 
in rich, black enamel. Beaded, Reflective, Raised lettering. 

Door or Wall mount (pictured).$1.45 

Mailbox, Lawn stake or Post mount, with attractive alumi¬ 
num frames (view from eitherside)—state type with order 

$4.45 

Postage Paid in U.S.A. 

McCALL PRODUCTS 

P.O. Box 567 Marion, Indiana 46952 


RT82/APX6 makes 1215mc Xceivr. See Oct-Nov CQ .NEW 23.50 
UPMS Tests APX6.27 Tubes, 10 Diodes. 115V, GOcy FAIR 14,50 
TS726/UPM8 Same as above blit US reconditioned ,.EN 19.75 

Complete Manual for T3726/UPMS. Postpaid . 2.90 

T61A/AXT2 TV Xmtr w/Video & Sync Modulators .NEW 19.25 
TS545/UP 1150-1350mc Echo Box w/Manual, Accessory 

Box and Accessories. lOOua. Indicator . NEW IS.50 

Complete Manual for TS545/UP. Postpaid . 2.90 

0AA-2 Radar Test Set 150-240mc w/Schematic, Antenna, 

3 Tubes, 200ua Meter Indicator. 115V, 60 cy .. NEW 17.75 
46AC0-1 Radar Receiver, 140-260mo. w/Tubes .. NEW IS.25 
AM665A/A0S2 4-Tube Band Pass Filter Amplifier . .NEW 9.25 
AM818A/A0S2 3-Tube Dual Channel Amplifier . ..NEW 8.50 
WEC0 GS16741 Computer Calibrator for K5 System w/Man¬ 
ual, Cables, Accessories. In carrying case .NEW 42.50 

IP224/APS38 Sweep Amp. 2-807W.1-12AX7.1-12AX7 NEW 4.75 
SN12B Synchronizer for APS3 & 4. W/29 Tubes ..NEW 14.50 
TS738/UPMUA 8.5-9.6Kmc with most accessories EX 45.00 
Ballantine 300 AC VTVM in 19 inch Rack Panel ..EX 30.00 
Lambda 32 Electronically Reg. Lab Power Supply . .EX 18.25 
Alum. Console. 57" high. Sloping panel above; door below 
desk shelf. Castors. Rear door. 115V60cy Exhaust Fan. 


EX . 75.00 

Reflectometer SWR Bridge w/Mcter. 30-1000mc .EX S.25 


Set of 120 Xtals Type FT248 5675 thru 8G50kc ..120/18.70 
T465/ALT7 Xmittr 168-352mc W/2-6161S, 100W out LN 22.50 
T465/ALT7 Schematic pp 1.00 ... .T465/ALT7 Manual pp 2.90 
CU119A Coupler 13 one-tube amplifiers w/tubes . .FAIR 8.25 
Rt. Angle Drive w/gears & universal. %" shaft . ...EX 3/5.00 
Tube Type 6161 w/connectors. 65 Watts to 2000mc .EX 7.50 
TACAN Modulator Z-107 for RT220/ARN21 w/Tubes .EX 6.75 
VAR I AC Type W2. 120 Volt 3.1 Amp 50-60 cycle ..NEW 8.75 
UTC H95 Pri-115V60cy. Sec-two & 12Volts 2.5Amps .NEW 4.00 
UTC H77 Choke. 10H @300ma. 3200 Volts working NEW 4.75 
Scope Xformer 1950V @3ma, 6 Fil windings 60 cycle NEW 2.75 
2inl Audio Driver (1.5:1) &0’ put (2.88:1) Xformer NEW 3.00 


C C HAYnFKI Box 294, Bay Saint Louis, 
I 1 rA * Well Mississippi, 39520 

Prices: FOB Bay Saint Louis. Terms: Net, Cash. 


you old timers will write that story for us i 
youngsters, changing names just a bit to pro¬ 
tect the guilty. I do think that we should have : 
some sort of history other than the sugar 
coated rewrite that appeared in QST. 

. . . Wayne 

Little League 

One reader wrote, “Quite frankly I have j 
been very skeptical of many of the things j 
Green has been writing about the League in I 
73. His accusation that they had refused to 
let 73 exhibit at the National Convention in 
Boston seemed so ridiculous that I decided to 
check this for myself and see whether Green i 
has been telling the truth or exaggerating 
about the state of affairs at League HQ. I was 
unable to get through to Huntoon, but I did 
reach an assistant and he confirmed that the 
League has indeed instructed the Boston Con¬ 
vention Committee not to permit 73 to exhibit i 
at their convention.” 

This chap goes on to say that he is going 
to do everything in his power to keep his 
friends from attending the convention. Several { 
other fellows have written similar letters and j 
some manufacturers have indicated that they 
want no part of the show if that is the way it 
is going to be. run. I disagree. A convention 
is primarily for the benefit of the hams that 
attend and I think we should all support the j 
Boston Convention for the good of amateur J 
radio in spite of the pettiness the League has 
demonstrated. 

Pandora's Box explodes 

The FCC ruefully admits that it never 
dreamed that they would get things in the 
mess they are now as a result of Part 15, the 
rule which permits those 100 mw transceivers 
which have been causing further chaos with , 
already chaotic CB. FCC staffers admit that 
it is already way too late to try to stop the ■; 
flood of these transceivers and they are talking 
seriously of moving them into some other band 
below 30 me to relieve the CB congestion. 

Those of us using six or ten meters have 
more than adequate reason for alarm. Virtually 
every other VHF user has a lobby in Wash¬ 
ington to forcefully present the many reasons 
why this screaming mob should not be inte- i 
grated with their service. They have millions \ 
of dollars to spend for their protection. Ama¬ 
teur radio has only the Institute of Amateur ' 
Radio, backed by a few hundred amateurs 
who care enough to tiy to keep ham radio 
going, to hold up its end of this battle. 

Perhaps we need to lose one of these major 
bands in order to wake up the thousands of ! 
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SILICON BI-SWITCH 7 amp 200 piv, used in AC 
phase control and lamp dimmers. Circuit for 750 
watt lamp dimmer included. 2 for $1 

SILICON NPN MICROTRANSISTOR, silicon planar 
epitaxial. Vcbo 40 volts, Veco 15 volts, 150 mw, 
100 me, with specification sheet. 2 for $1 

SILICON BI-DIRECTIONAL TRANSISTOR. PNP- 
NPN. 2N1640. 2 for $1 

SILICON MESA POWER TRANSISTOR. 85 watts, 
2N424 NPN. 2 for $1 

Experimenter's package. Your choice of any 12 
of the above for $5. 



Digital Indicator displays figures 
on translucent window 0-9. Plug¬ 
in bank of 6 volt bulbs on rear, 
each bulb when energized dis¬ 
play one digit on the window 

$ 6.00 


CRYSTALONICS FET (Field Effect Transistor) with 
spec sheet. See December 73 for more informa¬ 
tion on FET’s. $1.00 6/$5 


SILICON DIODES SPECIAL 
800 PIV 400 ma $3.00/12 30<f each 

1000 PIV Studs 2 amp $10.00/12 $1.00 each 


150 PIV 35 amp. Used, guaranteed, with mount¬ 
ing hardware. $5.00/6 $1.00 each 


COLLINS ARR-15 
RCVR 1.5-18.5 me 
Written up "73" 
June. Tuneable 
with Collins PTO 
and calibrator. 

$45.00 




Synchronous clock mo¬ 
tor driving a gear 
train to produce one 
revolution/8 hours 
with analog output by 
means of a precision 
10K pot. Reset with 
another built in 115 V 
60 Cycle motor. May 
be taken apart for the 
2 motors, one a preci¬ 
sion motor driving a gear train and the second 
motor 60 cycle induction 115 volt. 

Unbelievable $1.50 



ARC-5 Transmitter 7-9 me. Writ¬ 
ten up many many times, but 
try and buy one. Perfect condi¬ 
tion in original gov’t renew pack¬ 
ages, each with individual log 
and work sheets. This will no 
doubt be the last of them. 

$23.00 


JOHN MESHNA JR. 

19 Allerton St, Lynn, Mass. 


New 1966 catalog hot-off-the-press. We keep no 
mailing lists. Send 254 for the best 80 page cat¬ 
alog we have ever printed. More bargains than 
ever before. 


amateurs who are mistakingly depending on 
the sleeping giant in Newington for protection. 
Fellows, the League isn’t even a registered 
lobbyist for amateur radio . . . how can they 
possibly help you? They are good at proposing 
rule changes to force the old timers off the 
air, but they can’t walk into a Congressman’s 
office and ask for help. 

On the other hand, perhaps those 100 mw 
gadgets are fun enough for us? 

Chuck and Ted 

Details will be following, of course, but the 
report now seems confirmed that Chuck Swain 
K7LMU and Ted Thorpe ZL2AWJ have been 
lost at sea during a hurricane after leaving 
Wallis Island on January 27th. I guess most of 
us expected some sort of miraculous escape 
such as Danny pulled off a few years ago 
down in those waters when he ran onto a reef 
with the Yasme. 

Don Miller rushed out to Samoa to help 
with the search, but after over two weeks of 
scanning every possible area where they might 
be there has been no sign of them. Apparently 
they had left their ham gear behind on Wallis 
Island, which explains why none of us heard 
a QRRR. 


ALL BAND TRAP ANTENNA ! 


- y f r 


Reduce! Interference end 
Nolle en All Mekei Short 
Wove Receiver!. Mekei World 
Wide Reception Stronter. 
Cleerer on All Bendil 



For ALL -Amateur Trim- 
mltteri. Guerenteed for M0 
With AM I2M SSB Pi- 
Net or Link D I net Feed. 
Light, Neat, Weatherproof. 


Complete ei shown toul length 162 ft. with (( ft. of 72 ohm 
balanced twinline. - HI-Impact molded resonant traps. (Wt. S 
os. 1' x 5' lone). You Just tuna to desired band for beamlike 
results. Excellent for ALL world-wide short-ware receivers and 
amateur transmitters. For NOTICE AND ALL CLAS S AM A- 
TECRSI NO EXTRA TONERS OR GADGETS NEEDED I 
Eliminates 5 separate antennal with excellent performance 
guaranteed. Inconspicuous for Fussy Neighborhoods 1 NO HAY¬ 
WIRE HOUSE APPEARANCE I EASY INSTALLATION I 
Complete Instructions. 

75-40-20-15-10 meter bends. Complete . $15.95 

40-20-15-10 meter.' Sf-ft. (best for swl's) Complete - $14.95 

SEND ONLY $5.00 (cosh, ck., me) end pay postmen balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete Installation & technical Instructions fur¬ 
nished. Free information en many ether 199-1 meter antennas. 

Available only from: 


WESTERN RADIO 


Dept. A7-2 


Kearney, Nebraska 



STOP! LOOK!! READ!!! 

SI.00 will frame & display 60 QSL 
Cards in 3 of our 20 comportment 
plastic holders, or $3.00 gets 10 hold¬ 
ers for 200 Cards. Order now—elimi¬ 
nate the mutilation & headaches of the 
obsolete methods, & have a neat, at¬ 
tractive shack instantly. Prepaid & 
guaranteed. 

Free sample available to Dealers, 
Tcpabco, Box 198N, Gallatin, Tenn. 37066 


TT7 
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♦ great Circle Bearings • “0” and "Z” Signals 

* great Circle Charts * World Time Chart 

• Prefixes by Countries * Int’l. Postal Rates 

United States Listings...$5,GO 
DX Listings....3.25 

See ynur favorite dealer or order direct (add 25C for mailing) 


radio amateurs reference library 

OF MAPS-ORDER YOUR SET TODAY! 



RfiDIO AMATEURS GREAT CIRCLE CHART i 
Sf THE WORLD-from the center of the : 

IlflpBS 

cisco & Los Angeles. postpaid $1.00 
UNITED STATES MAP-All 50 States With 

3 °»“‘ l »'“S 

FCC frequency allocatioin c • 
interesting information on all 50 States, 
full color, 2S" x 17".Postpaid 50* 

S2f; .—.“SiiV...» 

Complete reference library of maps-set 
of 4 as listed above.postpaid $2.50 

see your favorite dealer or order direct. 




|Wgilte0639i 


(continued from page i) 

Second place went to Bill Richarz WA4VAF 
and Bryant Holmes WA4WOL. Their cover 
will appear in the near future. 

We had an incredible number of entries in 
the contest and had a terrible time deciding 
the winners from among them all. There are 
a few others we may be able to use or that 
furnish good ideas for an artist to work on 
(some weren’t finished artwork). Incidentally, 
we can always use good covers and cover 
ideas. Payment for covers is $25 and up. 
Ideas get less, of course. 

Articles and other contributions 

We always need good articles, too. We have 
a large backlog, but eat up 25 to 35 per 
month, so can’t get too complacent. Among 
the articles we especially need are detailed 
ones on newcomers’ gear. These should have 
layouts, lots of good large pictures, parts lists 
with prices and sources, and complete infor¬ 
mation so that an absolute beginner can use 
the article. We need receivers, transmitters 
and accessories for 80, 40, 15 and 2. Modern 
equipment is preferred; no 6SN7’s and 6J5’s. 
In fact, there’s really no reason for not using 
semiconductors in the receivers and power 
supplies and possibly in the transmitters. 

We’d also like articles on a 6 meter SSB 
KW linear (with maybe 572B’s, 8236’s or 
8163’s), 160 meter gear, a low noise (tran¬ 
sistor) 1296 me converter, test equipment, 
microwave equipment, simple transistorized 
SSB exciters, transmitters ''mid transceivers 
using McCoy or CC crystal filters, circuits 
using cheap new transistors, and projects that 
use (or can use) printed circuit boards that 
can be made available to readers such as the 
keyer in the January issue. This list is by no 
means exhaustive. You can send a query on 
your project or just send the article itself 
(which I prefer). We like lots of good big 
pictures ‘aftd try to use them. Polaroid shots 
usually are poor as they can’t be blown up. 

We also need good cartoons and cartoon 
ideas. For some reason, we seem to get a lot 
of non-ham and non-funny cartoons. 

Comments 

We’re always anxious to receive comments 
from our readers about 73, and about particu¬ 
lar articles in 73. Have you built a project 
from an article in 73? Why not send us a pic¬ 
ture of it and your comments about any prob¬ 
lems or modifications—or just how it worked. 
Your experiences can he very helpful and re¬ 
assuring to others who want to build the 
equipment. . . . Paul 
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BROAD BAND BALUN CIA itct ppd. 

• Flat in the amateur bands ln U.S.A. 

from 3 to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to antenna or 
balanced line. • Improves efficiency and radia¬ 
tion pattern. 

Two models, 1 to 1 or 4 to 1 impedance ratio 
Size 114" OD x 4" long. Wt. 4 oz. 

FUGLE LABS 1835 Watchung Ave., Plainfield, N.J. 

V_/ 


ABSORPTION UHF WAVEMETERS 

Hand calibrated from crystal oscillators by K1CLL. 
Now you can find the 432 and 1296 me bands. 
Know the frequency of your doublers, triplers and 
oscillators. Don’t guess! 


VHF-1 40 to 135 me 
VHF-2 140 to 355 me 
UHF-1 350 to 675 me 
UHF-2 600 to 1100 me 
UHF-3 950 to 1400 me 


$9.75 each 
All five for $45 


Hoisingfon Research Company 

Far Over Farm, 603-924-3030, Peterborough, N. H. 


PRICE BREAKTHROUGH ON BEAMS 


FULL SIZE; new; complete with boom and hardware: SWR, 1:1; 
handles 5 kw; adjustable entire hand; %" and i" aluminum 
alloy tubing; coax feed: 


3 

el 

20 . 


3 

el 15 . 

.$16 

2 

el 

20 . 

. 16 

2 

el 15 . 

. 12 

■1 

el 

10 . 

. IS 

4 

el 6 . 

. 15 


VERTICALS: ALL BAND VICO (G thni 160) .SIS.93 

HUADS: NEW! NEW! ALL 1IETAL (except insulators) Cubical 
Quads; 2 el; full size; complete with boom, all hardware; 
terrific gain and directivity; best quad ever made; no bamboo: 
20 meter $23; 13 ill $24. Remit with order, shipped ex¬ 
press collect. 

GOTHAM, 1805 Purdy Ave., Dept. 73, Miami Beach, Fla. 33139 



—SURPLUS WANTED — 

We'll pay you the absolutely Highest Prices for almost 
any piece of equipment in any condition. We'll trade 
also. We'll pay in 24 hours too. Just send list, or tele¬ 
phone collect for quick quote. Parficuarly interested in 
all AN/GRC, PRC, ARC, ARM, UPM, USM, APR, APN, 
URM. RT-66-70, T-195, R-392, etc. 

SPACE ELECTRONICS, 4178 Park Ave., Bronx, N.Y. 10457 
(212) CY 9-0300 

—> SURPLUS WANTED 



Price—$2 per 25 words for non-commercial ods; $5 per 25 
words for business ventures. No display ads or agency dis¬ 
count. Include your check with order. 

* Type copy. Phrase and punctuate exactly as you wish it to 
appear. No all-capital ods. 

•A; We will be the judge of suitability of ads. Our responsibil¬ 
ity For errors extends only to printing a correct ad in a 
later issue, 

it For $1 extra we can maintain a reply box for you. 

ir We cannot check into each advertiser, so Caveat Emptor . . . 


CLOSED CIRCUIT television camera, video monitor, 
assorted TV lenses. Very reasonable. Ira Klein, 1439 
52 St. Brooklyn. Phone HY 4-7083. 


ART’S QSL’S Samples 10«. Art Bliss, 1829 N. Catalina 
St., Burbank, California. ,< 


CONVERTERS $10 and up. World’s largest selection of 
frequencies. Ham TV vidicon cameras and parts at low 
factory-direct prices. See them all now in our full 
page ad in this issue. Vanguard Labs, 196-23 Jamaica 
Ave., Hollis, N.Y. 11423. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid 
for clean, good operating gear. Write Graham Radio, 
Dept. 10, Reading, Massachusetts. 


TECHNICAL MANUALS. Signal--Corp. Some of the * 
available manuals R-390.A, SP-600, BC-610, 1-177, j 

TV-7, teletype manuals, test equipment. World’s larg- ( 
est list 10$,*. Quaker Electronics, Hunlock Creek, Pa. ( 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio, Dept. 10, Reading, 
Massachusetts. 


CLERGYMEN OF ALL FAITHS! Sixth edition of 
“Clergy and Religious Radio Operators” callbook to ’ 
be published" soon. Please inform us of additions and j 
changes. Over 1000 calls now included. No cost or I 
obligaiion. Write: Callbook, Capuchin Seminarians, , 
K1QFT, Box 218, Hudson, New Hampshire, 03051. I 


NC-300, 2 and 6 Converters, speaker, $150.00. 15 Am¬ 
pere Variac $20.00. Heath AG-9, S20.00 SASE for list, 
W2EET, 2 Ridgeway, Ave. Oaklyn, N.J. 08107. 


NIXIE TUBES, Burroughs no. 6844A. Have 50 @ $5.50 
ea. postage paid. New, No pullouts. W4FSB, Duke 
Russell, 1815 Missile View Ave., Merritt Island, Fla. 
32952. 


CANADIANS, TRANSISTORS all semiconductors and 
components. Free catalogue contains reference data on 
300 transistors. J. & J. Electronics, P.O. Box 1437, 
Dept. 73, Winnipeg, Manitoba, Canada. 


QSL CARDS: Samples 10<L Quality—reasonable—fast 
service. Decals, rubber stamps, photo labels, log books 
or loose leaf. Malgo Press, Box 375, Toledo, Ohio 43601. 
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FT-243 CRYSTALS: 0.1% setting $2.00 each, ±2 kc 
setting $1.00 each. 3000-8700 ks. Denver Crystals, 776 
South Corona, Denver, Colorado 80209. 


WANTED GOLDKIT THRILLER transceiver in good 
shape. Box 731, Jacksonville, Florida. 


WANTED GOLDKIT THRILLER transceiver cheap. 
Box 84, Brunswick, Georgia. 


WANTED British DX transmitter EL 37 in good condx. 
Box 45. Jax, Fla. 


CLEGG 22' $175, Drake R4 with speaker $300, #19 
teletype machine includes table, power supply, TD 
unit, $150—you pick up. WA8BLS/4, 6420 5th Avenue, 
N., St. Petersburg, Florida 33710. 


KNIGHT GRID DIPPER $15, Transtenna 102A T-B 
$30, Vibroplex vibrokeyer S8, 73 Bound volume #1 
$8. Tony Casciato, 1107 Cottage St. SW, Vienna, Va. 
22180. 


COLONS 62S-1 $575, KWM-2 with Waters Q-Multi- 
plier $675, 516F2 $50, Package $1250. All factory new 
condition. Measurements Corp. Model 59 GDO $95. 
J. W. Gregory K40CK, 6495 Killian X Drive, Miami, 
Fla. 33156, MO 1-7576. 


GR 650A RLC Bridge $83, ART-26 S50, ARC-1 $15, 
Allstate CB rigs new $30 each, LM with calibration 
book and PS S50, New 4-400 $25. R. Wurtzinger, 830 
N. Waller, Chicago, Ill. 


KNIGHT R-100A receiver with crystal calibrator $85. 
Eico 723 transmitter $35. Plus shipping. J. Buck, 4860 
West Richfeild Rd„ West Ridgefield, Ohio 44286. 


CUBICAL QUAD W2AU for 10-15-20 meters, never 
used, complete instructions $40. Pick up deal only. 
Sorry. James J. Doran, 178-09 132nd Avenue, Spring- 
field Gardens, L.I., N.Y. 


WANTED: Linear with power supply to follow 20A. 
Good quality homebrew OK. Or will swap 20-A de¬ 
luxe VFO, 2-B with calibrator plus cash for Swan 
350 or 400 plus VFO and AC supply. Paul Wentzel 
K0GBC, RFD #2, Box 451, Spearfish, So. Dak. 57783. 


HA-1 KEYER and Vibroplex. Almost new. Swap for 
Tri Band Beam or S70. WA1BWS, Roger Burnham, 
RFD #1, Danby, Vt. 


HAM AUCTION May 2, 1966. Check gear in at 6 pm. 
Auction at 8 pm. River Park Amateur Radio Club, 
5100 North Francisco Avenue, Chicago, Illinois. 


600 PIV TOPIIATS, includes bypass capacitors and 
resistors 10 for S3. Postpaid USA. Tube pullouts: 
4CX250B $6.50, 4-125A $5.00, 6146 or 6883 S1.25, 5763 
or 6CL6 $1.00, 4X150 $4.00, 2C39 $2.00, 304TL $15.00, 
4-250 $10.00. All material guaranteed. Minimum order 
$3.00. East Coast Electronics, 123 St. Boniface Rd., 
Buffalo, N.Y. 14225. 


RTTY CHANNEL FILTERS tuned to specific fre¬ 
quency .0005. $3 each. Two tuned filters mounted in 
an octal can $9. 5 88 mh toroids $2. Postpaid. Bob 
Jeffrey W60KK, 6639 Outlook Avenue, Oakland, Cali¬ 
fornia. 


AN/URR-13A receiver $88; General Radio 1551-A 
$139.50; Teletype MD 14 reperforator $47.50; Infrared 
Sniperscope Md M3 $125; NiCad battery-cells. P. E. 
Boniface, P.O. Box 44. Hawthorne, Mass. 09137. 


SiJMfUijtaef 

Qo\ JfamdvicJt 
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MATH 

SIMPLE? 

Yes, K8LFI gives you 
the simplest, most 
easy - to - understand 
explanation of Ohm’s 
Law, squares, roots, 
powers, frequency, me¬ 
ters, logs slide rules, 
etc. A postpaid steal 
at only 5( V 

73 MAGAZINE 
Peterborough, N.H. 03458 


GROVE'S GIANT SALE! 


WALKIE-TALKIE #13-103— 

3 transistor . 2 for 

WALKIE-TALKIE #13-105B— 

5 transistor . 2 for 

WALKIE-TALKIE #13-106— 

6 transstor . SALE 

WALKIE-TALKIE #13-108— 

9 transistor . SALE 

WALKIE-TALKIE #13-1 14 

10 transistor . SALE 

WALKIE-TALKIE #13-1 10H— 

12 transistor—2 channels .SALE 

WALKIE-TALKIE #13-132— 

16 transistor—2 channels—1 ’ra watts SALE 
WALKIE-TALKIE #13-130— 

1 Watt—BRAND NEW MODEL! SPECIAL 


$14.99 

$25.88 

$15.99 

$24.95 

$27.95 

$29.95 

$68.88 

$57.88 


MICROPHONE 

SALE! 

$14.49 

TURNER 454X SSB . 

.SALE 

TURNER 454C SSB . 

. SALE 

SI 4.49 

TURNER 254X .. 

.SALE 

$12.99 

TURNER 358D . 

.SALE 

$13.69 


FIELD STRENGTH METER—transistorized SALE $14.99 
AUTO RADIO—AM/FM/FM—afe— 

Pushbotton—6v or 12v, Positive or 

Negative Ground . SALE $49.99 

SWR BRIDGE—Field Strength Meter— 

#FS45 . SALE $ 8.99 


PENNY BARGAINS!! 

IF's 455KC (T-i inch) . 

.SAIF 

196 

RELAYS—Kellogg Swb—6/35VDC— 
4PDT . 

.SALE 

996 

OUTPUT XFJAR —10,000 Ohms— 

PP Audio . 

.SALE 

996 

POWER XFMR—550V CT— 

90 MA Fil . 

.SALE 

996 

TUBE TESTER XFMR— 

(Lots of Fil windings) . 

.SALE 

496 

FILTER CHOKE—Shielded— 

3Hy-320 MA . 

.SALE 

99 6 

110V TIMER—60 cy—asst'd— 

596 ea. . 

3 for $1.49 

CLOCK TIMER—Telechron w/Sleep 
Selector . 

SALE 

$2.49 

GNS—Tuneable Generator Suppressor 
(Reg. $3.95) .SALE 

$1.99 

COAXIAL LIGHTNING ARRESTOR 
(CBLA2) . 

SALE 

$2.88 


Amateurs! Order right from this ad AND tell us your 
additional needs in transformers! Largest stock of 
surplus xfmrs of any dealer! Loads of goodie chassis 
full of chokes, diodes, other parts. We've got the 
fun-type goodies for you. Include Call when writing. 

SEND FOR FREE GROVE 1966 CATALOG! 


Send check or money order, include postage, ex¬ 
cess refunded. Minimum order $5.00—506 service 
charge under $10.00. 50% deposit on COD's. 


GROVE ELECTRONIC SUPPLY COMPANY 

3256 N. Pulaski Rd. Chicago, III. 60641 
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Interested in VHF? 

Then why not send for a free sample of the 
VHF'er Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 


SWAP COAST GUARD BC 653-A transmitter with a 
500 v and 1200 v generator complete, 140 lbs of choice 
parts, pair 814’s final G. mod. Need good communica¬ 
tions receiver. Write E. R. Albertson, P.O. Box 392, 
Evadale, Texas 77615. 


BC-348 Double conversion miniature tubes, with pow¬ 
er supply, new panel. Diagram included, $45. Two 
new 4CX250K tubes with home brew socket, $10. 
J. E. Richardson, Box 54, Pottstown, Pa. 19464. 


EICO 723 60wt CW Xmtr w/spare tubes. Good novice 
rig. Wkd 20 countries. $40. J. F. Robinson, K1ZJW, 32 
Old Colony Way, Scituate, Mass. 02066. 


Parks Laboratories, Rt. 2, Beaverton, Oregon 


GOODY GOODIES 

Specially selected as “BETTER BARGAINS” for the coming 
hamfest season. Clean ’em out. I’ll buy more and different 
Items. 

CO-AX RELAYS 


SPOT, 100 w on 2 meter. Has 2 12v 
DC coils in series, rewire in parallel 
for 12v. In steel box 3x3 %xl 
With 3 connectors take PL-259. SEW 
With 3 BRAND NEW PL-259 



SPDT,150w to 250 MO.lOOw 
to 1000 MC.SWR at 1000 MC 
1.3:1, Open frame, takes 11(5- 
88/C, BXC, and 2 special 
niF. Willi new UG-88, & 2 
special? W/tJG-88, 2 specials 
on 9' RG59 



Impulse ratchet relay, SPOT, 
2Tv AC coil. Each pulse sets, 
nod reacts (reverses), mechani¬ 
cally. A MUST for ItTTY auto¬ 
matic keyers. BRAND NEW 


$3.95 

$5.00 

$3.00 

$5.00 

$4.50 


$1.75 


HEAVY DUTY, 1 l(W, CERAMIC, ROTARY, RF SWITCHES. 

3 deck 5 positions wired. No stop. %" shaft, $2.50 

8 position with bar knob. 

2 deck Continuously shorting. 

6 position No stop. Vi" shaft. $2.50 

2 deck Mon-shorting, no stop. 

12 position %" shaft. $2.50 


CRL type 850 Ceramic capacitors, 5 KV 25, 
40, 67 or 100 mmf. Choice, $1.00 4/$3.75 

A-27 Dummy antenna, 80w to 4500 KC. 

Steel box, 3"w x 5"d x 4%"h, With 
cover 3x5x1 h>". Has MILLEN or 
CARDWELL 12 to 151 mmf, 3500V 
variable, two 12 ohm, lOw vitreous 
resistors, leads, binding posts, etc. 6 
LBS. NEW $5.00 

12-151 Variable eapaeilor, 35UOv, Mil.LION’ or 

mmf CARDWELL, removed from A-27. Ideal 

for input of I’i-nct. Two metal end 
plates, %xl" shaft. $3.95 

SURPRISE PACKAGES. 

Our very first try, at these, only because we recently received a 
lot of mixed parts, from a large manufacturers’ line termina¬ 
tion, sweetened with some of our odds & ends, leftovers, etc. 
NO HEAVY 400 CYCLE TRANSFORMERS or 24v DC RELAYS, 
or EXPORT PACKED MDSE. Does have resistors, condensers, 
Arc, tube sockets, fuses, fuse clips, leads, switches, pots, 
locks, plugs, connectors, ill pliofilm bags. 80% new. 20% 
take-outs, clean, good. 5 pounds $1.65 



HAMFEST Schedule 
SULLIVAN. ILL. Apr. 24 
lie Kalb. III. May 1. 


All orders except in emergency shipped same day received. For 
free “GOODIE” sheet, send self addressed stamped envelope. 
PLEASE, PLEASE include sufficient postage and insurance. Any 
excess refunded with order. 

B C Electronics 

Telephone 312 CAIumet 5-2235 
2333 S. Michigan Avenue Chicago, Illinois 60616 


ELECTRONIC LIGHTER. No Flint, Wick, Battery or 
Moving Parts. PHOTO OF SHACK with call, name, 
address, on labels. Wagner Co., 6200-C Whitewood, 
Library, Pa. 15129. 


HEATH HW-32 20-meter USB transceiver. 200 watts 
input, ALC, AVC, VOX, and PTT. Like new, $85. 
16810 Weddington, Encino, Calif. 91316 213-784-2588. 


WANTED: Military or Commercial Surplus . . . Air¬ 
borne, Ground, and Testsets. Try the big boys, then 
write or call collect area 703-560-5480 and give us 
YOUR price . . . We Pay Cash and Freight . . . RITCO 
POB 156, Annandale, Va. 


FOR SALE: R23/ARC5 190-550KC receiver good oper¬ 
ating with tubes . . . $15.50; also R445/ARN30 Tunable 
late type command receiver 108-132MC, same setup 
as command sets . . . good operating with schem. 
. . . $26.50. RITCO POB 156, Annandale, Va. 


BARGAINS! Transmitters, Receivers, Test equipment 
offered, wanted in ham’s trading paper. Next 12 inter¬ 
esting issues $1. Sample copy free. “Equipment Ex¬ 
change-Ham Trader," Sycamore, Illinois. 


HALLICRAFTERS SX-117 with HA-10 plus xtal for 
4-4.5 mes, mint condition, only $270, will ship. Con¬ 
tact WA4MZZ, Box 182, Louisville, Georgia 30434. 


QSL CARDS? Largest variety samples 25$. Sakkers, 
W8DED, Holland, Michigan. 


CHRISTIAN Ham Fellowship being organized for 
Christian Hams for fellowship, tract ministry, mis¬ 
sionary efforts among hams. Christian Ham Callbook 
$1 donation. Write Christian Ham Fellowship, c/o 
W8DED, Box 218, Holland, Mich. 


WRL BLUE BOOK prices save money. Take 10% off 
these prices without trades. Communicator IV’s, 2M 
or 6M—$199.00; HT37—$269.00; SX99—$99.00; SX101A 
—$209.00; SR150—$389.00; Galaxy 300—$189.00; Gal¬ 
axy III—$219.00; SB33 $209.00; NCX3—$219.00; RX1 
—$149.00; TX1—$139.00. Hundreds more. Free list. 
LEO, W0GFQ, Box 919, Council Bluffs, Iowa. 


COLLINS STATION 75A1 Receiver with RME DB23 
preselector $175. 32V3 Transmitter with spare 4D32’s 
$200. Or make offers. WA4WHI, 10235 S.W. 58 Ct., 
Miami, Fla. 315-667-9906. 


TUBES: 4CX1000A’s, Brand New, $100.00. Insurance 
and shipping paid. WA5MCL, 130 Grecian, San Anto¬ 
nio, Texas 78223. 


DAYTON HAMVENTION April 16, 1966—Dayton Ama¬ 
teur Radio Association’s 15th annual Hamvention, 
Wampler’s Ballarena, Dayton, Ohio. Participate in the 
technical sessions, forums, banquet, “Home Brew” 
contest and hidden transmitter hunt. Bring XYL. FCC 
general class examination 09:00 Saturday. For infor¬ 
mation write Dayton Hamvention, Department C, Box 
44, Dayton, Ohio 45401. 
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NOVICE CRYSTALS 80-40M $1.05 each. Also other 
freqs. Free list. Nat Stinnette, W4AYV, Umatilla, Fla. 
32784. 


BC 348—Double conversion—miniature tubes with 
power supply, new panel. Diagram included—$15.00. 
Two new 4CX250K tubes with home brew socket— 
$10.00. J. E. Richardson, Box 54, Pottslown, Pa. 19464. 


COMPLETE STATION—HX-50A-160 latest modifica¬ 
tions, with 8236 final for 270 P.E.P.—$375.00; Drake 
2A with Calibrator, speaker and extra xtals.—$160.00; 
Seneca VHF-1 6N2 with handbook 6146 modulator and 
power supply—$165.00; Viking 6N2 Converter—$40.00; 
BC-342N with stability, S-meter and speaker—$65.00. 
Jim Bellows, K8NIE, 2700 Parsons, Midland, Michi¬ 
gan 48640. 


VIDICONS . . . RCA & GEC, Heath test equipment, 
Wineguard UHF converter, Surf Board, CDR rotor, 
HO-13 Hamscan, 2 meter halo, RG-17u, Radar Sen¬ 
try, plus more . . . WB2C-KF, Stan Nazimek, 506 Mt. 
Prospect Ave., Clifton, New Jersey 07012. 


2 METER FM mobile unit wanted. Motorola preferred. 
Give details, including chassis numbers, price. Jim 
Hill, W6IVW, 26107 Basswood, Palos Verdes Penin¬ 
sula, Calif. 213-3784411. 



Curl up this winter with 20 assorted fascinating back 
issues of 73. They'll keep your mind, imagination and 
soldering iron warm through the cold nights. Our 
choice (but an excellent one, of course) at this low 
price. 20 for $5. 


Cheapskate's Assortment 

Eight fabulous back issues of our choice for a puny 

$ 2 . 

Single Back Copies 

Individual back issues are 50c apiece except all of 
1960, February, March and April 1961, and June and 
November 1962, which are $1. January 1961 and 
December 1962 aren't available. 


Bound Volumes 

1962 and 1963 bound volumes are beautiful and $15. 
We're going fr> moke up more 1964 and some for 
1965, but it'll take a while. 

Binders 

Binders are available through 1960-61, 1962, 1963, 
1964, 1965 and 1966. They're $3 apiece and if you 
order them Nancy will hate you 'cause they're hard 
to wrap. 

73 Magazine Peterborough, N. H. 03458 


COMPLETE STATION! Eico 720 Transmitter, 722 VFO, 
Hallicrafters S-108 Receiver, Heath Calibrator, Novice 
Crystals. 6 months new, good condition (61 countries, 
44 states). Best offer over $200. • WB2SSB, Joseph 
Sanger, 22 Teakwood Lane, Roslyn, L.I., N.Y. 


CALL SIGNS! Now, You can proudly display your 
call, custom made in thick sand cast aluminum. Pol¬ 
ished border and letters on a deep black background. 
Exclusive quality admired by all. Satisfaction guar¬ 
anteed. Only $7.95 postpaid. Or send $1.00 deposit, 
balance C.O.D., to Robert Young, 2021 25th Street 
West, Birmingham, Alabama 35218. 


NOW! A publication devoted entirely to government 
surplus electronic equipment. Many schematics and 
other data each issue. Sample copy 25<f or $3.00 per 
1-year subscription. National Surplus Digest, P.O. 
Box 36, Sweet Valley, Pa. 


I DON’T ENJOY WORKING SSB. Have near new 
Heath HW-12 with HP-13. DC supply and xtal cali¬ 
brator. Highest bidder. James Bean, K0LRO, Bel- 
court, N. Dak. 58316. 


GOODY BAGS, 20 pounds excellent parts $5. Catalog 
—RTTY, UHF, Receivers, parts—send SASE. 0-322/ 
GPA-30 unused, $9.50 fob. BVE Enterprises, POB 
411V, Paramus, N.J. 07652. 


HALLICRAFTERS FPM-200 transistorized transmitter- 
receiver-transceiver. Completely self-contained, com¬ 
pact station incorporating advance features not found 
in any amateur radio at any price. 41 transistors, two 
VFOs for transmitting and receiving on different fre¬ 
quencies. AM, SSB, CW-VOX. Complete coverage 
from 10 through 80-meters, plus WWV. 16" wide, 5" 
high, 11" deep. Complete with AC unit and self-con¬ 
tained mobile bracket. Can be moved in seconds. 
This magnificent piece of equipment sold for $2650. 
Absolutely perfect condition. Will sell for less than 
half-price. WA6TLS, 7549 East Fourth Place, Downey, 
California. 


NEW TOOOOOBES: 6146B—$4.00; 6CW4—Sl.40; 417A 
—$3.95; 6360—$3.45; 6146—82.55; 3-400Z—S30.80. NEW, 
boxed, guaranteed. NO pulls, seconds or JAN. Free 
Catalog. VANBAR dist. Box 444X, Stirling, N.J. 07980. 


GET IT from GOODHEART! 


EVERYTHING UNCONDITIONALLY GUARANTEED! 

The Best Air-to-Ground Radio Receiver: URR-13 is con¬ 
tinuous tuning AM superhet 225-400 me plus 1 xtl- 
eontrol channel. 2 stages RF, 5 stages IF. Silencer. 

Noise limiter, 3 stages AK. 120 v 50/60 ey pwr 
sply. With tech. data, aligned, OK grid, fob Los 

Angeles . 149.50 

TWO LV XFRMRS each 115v 60 cy. connect for 115 
or 230v. Gives 4 separate 6.3vet 35A secs., connect 
for 25.2vet rms 35A or 12.6vet 70A or 6.3vct 140A. 

2 weigh 54ft. RailEx or Truck collect, remit for two 14.50 
All-Band SSB Rcvr Bargain: Hallicrafters R-45 ARR-7. 

550 me to 43 me continuous: Voice. CW, MCW, 
aligned, qrtd, w/book; 2-RF, 2-IF’s. S-mcter; noise 
lmtr; 3 xtl, 3 non - xtl select, choices. Less pwr sply 149.50 

60 cy pwr sply: $30. SSB product detector . 20.00 

TIME PAY PLAN: Any purchase totalling $160.00 or 10% 

more, down payment only . 

Panadapter 455 kc for above, 60 cy .v--.. 89.50 

R-23/ARC-5 Command rcvr 190-550 kc . 14.95 

A.R.C. 12 #22 Command rcvr 540-1600 kc . 17.95 

ARR-5 rcvr. 60 cr. am/fm. 27-140 me . 179.50 

APR-4Y AM/FM rcvr mod. to 115 v 50/60 cy, with 

pwr ping, book, tuners 3S-1000 me . 250.00 

P.U.R. for tuners 975-2200 and 2173-4000 me. 

RA-62-B is AC "pwr sply for SCR-522, only . 17.95 

LM-14 freq. meter, .01% 125 kc-20 me . 57.50 

TS-323/UR freq. meter 20-460 me. .001% . 169-50 

H.P. 524D/525A,B,C/540A: Count to 5GC. 

Period Mult, adds accuracy at low freq.2175.00 

H.P. 522B (DY-2501) counts to 120 kc. 450.00 

Berkeley Cointer/Timer counts to 1 n-.c .. 495.00 

Tektronix 514AD scope dc to 10 me. 395.00 

Boonton 160A Q-Meter similar to 260A . PUR 

Stoddard Noise & Field Strength Meters . PUR 

H.P. 608B Signal Generator modified to same or less 

incidental FM as 6080 . 395.00 

1 KVA Line Volt. Requl. holds to 0.1% . 149.50 

3 KVA Line Volt. Requl. holds to 0.1% . 279.50 

Cubic Water Calorimeter RF Wattmeter . PUR 

TS-418A/U sig. gen. to dbm 0.4-1.0 gc . 395.00 

Hewlett-Pack. #616A Sig. Gen. l.S-4 0 gc . 795.00 

Borg-Warner High-Power sig. generators. PUR 

SLRD sig. gen. 275-2750 me, 20 watts . PUR 

AND MUCH MORE! We have many other Signal Generators, many 
Meters, VTVM's, Line Voltage Regulators, Regulated Power Sup¬ 
plies, Precision Bridges, ac & dc Voltage Dividers, Galvos, Calo¬ 
rimetric & Indicating RF Wattmeters, other Spectrum Analyzers. 
Etc. . . . WRITE . . . WIRE . . . PHONE . . . YOUR 
SPECIFIC NEEDS! 

WE RENT EQUIPMENT! WE BUY EQUIPMENT! 


R. E. GOODHEART CO. INC. 

Box 1220GC Beverly Hills, Calif. 90213 
Phone: Area 213, office 272-5707, messages 275-5347 
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BV WAYNE PIERCE-K35UK 


S his month we find our precious 

HEROINE'S LONGTIME PAL, PERCY, 
ON THE VERGE OF STEPPING INTO THE 
WONDERFUL WORLD OF HAM RADIO... 
WE OPEN OUR STORY WITH PERCYON 
ANNIE'S PRECIOUS LITTLE OOORSTER 


^OLLYgEE 73/ 

IT'S TIME FOR 
OUR UTTLE CODE 
PRACTICE and 
THEORY SESSION - 

k COME lN.*dl 
I P6RCK plf 


OH, PERCY/ > 
I’VE ALWAYS 
THOUGHT OF 
YOU AS BEING 
I REAL HAM 
V MATERIAL/ 


r Wl,ANNIE...^ 

JUST ONE MORE 
9ESSION Of THE 
CODE AND I / 
THINK I'LL BE ^ 
READY FOR THAT 
NOVICE TICKET . 
... AND I'VE « 

READ UPON » 
ALLTHOSE ^ 
LITTLE RESISTOR 
AND CAPACITOR 
L THINGS... jt 


f A WHOLE ^ 
COLUMN OF \ 
‘W2NSC/f‘ AT 
k 5WPM WITHOUT 
A SINGLE 
MISTAKE... AND 
YOU DIDN'T 
6ET HYSTERICAL, 


124 


73 MAGAZINE 





















AT EVENING 


OH, PERCY.*.YOU’RE A 

REAL HAM / WHY don't 
you come J ^ 

ALONG TO 
THE HAM 

club with Xr%^, zmm 

ME TONIGHT 

AND MEET /£o° v y,' 

THE LOCAL V* . ')■ f j 
FELLOWS ? /|Mfk C J A 


JUST THINK, ANNIE/ 

'CR TIBET... CR TASMANIA.-- 
CR PETERBOROUGH... WATSA, 
OLD MEN ?... HOW COPY,GUS? 
SORE, I RSL...QRU?...RRS?... 
ROGEROOOOER... rrzqrzqrz 
RRZRRZRRZ?.' A 


FELLOWS... MEET PER CH!. ..rS 
HE'S THE T0\NU'5 NEWEST HAM 

...HE JUST GOT HIS TICKET TODAY/ 


AWWWH...HOPE TO 
HEAR YOU ON GOOD 
OLD 75'PHONE WHEI 
YOU GET THAT BIG 
TICKET.-A WWW H.. 
THAT'5 where you'll 
hear me/ 


HI PRCT0TGLDTO 
MEET U BT NME HR 
1$ CLYDE £S I'M A CW 
MAN MYSLF SK 


WHATD1DHESAY f 


YOU HAYE TO SORT 
OF WHISTLE WHILE 
HE TALKS... HE’S 4 
.A SIDEBANDER..] 



















lev t i05^ 

* LET'S 6 ET THIS 
-16ETIN6 STARTED/ 


MEET OSCAR -HE'S 
A VHF OPERATOR .. 


* OON’T WANTA Be 4 

REAL ***/ > Oo „. 

WftMT/1 GET |N|4) r 

\ JUST WRHTA tVo*Z e Q, 
fr&rMUA once ' 
AMttKAND Bundle 

<*.**<"£0*0* T± 

A* 0 


AWWRicHVE ..LET'S 60 WITH THE ROLLCALL 
..DON'T NOBODV 0REAK IN ODTA TURN 
*r i.tnTrr.,.^% OR IT'S THE WOOFF HONG... 


/ YOU CAN MEET SOME 1 
I MORE OF THE FELLOWS I 
RAFTER THE MEETING... > 
/ISN'TTHIS A WONOERFUL 
'GROUP? ALL REAL HAMS- 
EACH WITH HIS OWN TALENTS 
CONTRIBUTING TO THE WHOLE 

S F THAT 6REAT SERVICE - 
AMATEUR RADIO... PERCY? 


1 W ANTA 
60 HOME 


r l*ll NEVER GET THAT WRAPPED 
UP IN HAM RADIO...THOSE GUYS 
HAVE GONE THE LIMIT / mT 


WANT TO STOP IN FOR A CUP 
^ H0T CHOCOLAT E 

'THANKS/^** 11--1 

BUT'I WANT TO GET HOME^ 
ANO GET STARTED ONSOMEl 
AWARDS ** I MADE FOUR ! 
DOZEN CERTIFICATE FRAMES J 
THIS WEEK... 


| W\% 

|||||1 wP ' 





■ fBm 

i § * V : 


¥ flj 

S 1- ¥ 1 


: ■f'* m 

iys r ^ » > 


Hr H 




THIS 15 CHARLIE... jj 

v 

HE'S A DEDICATED 

1J 

RTTV HAM... WRITE 


HIM A NOTE-HE'S 

■ 

l not MUCH R3RTALK 

Sl._ _ _ __ A 

1 


1 


I 


73 MAGAZINE 














Propagation Chart 

April 1966 

J. H. Nelson 


EASTERN UNITED STATES TO: 


GMT: 00 02 01 OG 08 10 12 14 16 18 20 22 



# Very difficult circuit this hour. 

* Next higher frequency may be useful this hour. 

Good: 1-3, 7-9, 13-15, 24-26 

Fair: 4, 6, 10, 12, 16-19, 21-23, 27-28, 30 

Poor: 5, 11, 20, 29 

VHF DX: 1, 5, 21, 25-28 


****** 
few* &«ata 
Slot 
Conical 

Coaxial 
Hale 

At>e Lkttelfl 
Tumtlile 
Crct&e faxa 

f 'JM: L.'TSfll 

Mrtotote 
farter* 

Uattnss 
Steree Sa/taAa 
71 Sp*cM 
r jraettfc Am jin 
lout tot ten 

weeptof nw»w 

Quito 

2 Bend Quad 
Ckcutirtj A»t*/I:«d 
AatMmui 
He rte 

Cress tea* 
etrJw Ostt 
nevttasaent 

Actfftns: 
Traatestlae-Jtas 
Mletm 

Wire* 

V ArteeoJt 



lee Periodic 
lee Periodic lor 
6 Hi rough 70 cm 
Hern 


The VHF Antenna Handbook, 


Cs’sm ftohocter 

Traej* 

fj-rWid 

rzae **««?** 
**;»«*« 

CytieSf-eii P*r*Jol* 

Practical Ansteru 

JecSmguas: 

Cottitrvclien 

Mounts 

Phasing lines 

Q-Secliens 

Baiuns 

Commerciri 

£fj<S»eet 


The VHF Antenno Handbook is your complete guide 
to VHF ond UHF ontennos. This outstanding book 
is by Jim Kyle K5JKX, one of the outstondieg tech¬ 
nical authors in the electronics field. The VHF An¬ 
tenno Handbook covers complete theory ond oil 
practical details for every type of VHF and UHF 
ontennos. A special feature is the commercial an¬ 
tenno catalog section. If you're interested in VHF, 
you should hove this book. Price is $2 from 
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Roughly, those art our rates. You 
would do very well, if you are 
interested in advertising to get 
our official rates and all of the 
details. You'll never get rich sell¬ 
ing to hams, but you won't be 
quite as poor if you advertise in 73. 


73 Magazine is published monthly by 
73, Inc., Peterborough, N. H. 03458. 
The phone is 603-924-3873. Subscrip¬ 
tion rates $4.00 per year, $7.00 two 
years, $10 three years world wide. Sec¬ 
ond class postage is paid at Peterbor¬ 
ough, New Hampshire and at addition¬ 
al mailing offices. Printed in Bristol, 
Conn., U.S.A. Entire contents copy¬ 
right 1966 by 73, Inc. Postmasters, 
please send form 3579 to 73 Magazine, 
Peterborough, New Hampshire, 


New VHF Circuits for Transistors.W6AJF. 6 

6 m converter and filter from Frank Jones. 

RF Applications of N-Channel FET’s . .WA5KLY. 12 

Very important article; a 73 scoop, of course. 

Size is Impressive.K3VMZ. 14 

A little humor to brighten the day. 

FSK Principles .W4EHU. 16 

How to transmit RTTY on HF. 

VHF-UHF Panoramic Reception.W5NPD. 20 

Now you can watch that empty band . . . 

UHF Grid Dipper.WA6BSO. 24 

Excellent dipper-—even if it does use tubes . . . 

PY2USA .PY2CUB. 32 

Fostering good relations through ham radio. 

W2USA/TV .W4DKJ. 34 

Good publicity for hamming at the '39 World's Fair. 

12 volts on 6 meters.K8ADG. 38 

Ed doesn't like semiconductors, I guess. 

432 the Easy Way.WB2FYB. 40 

Cheap, too. 

Dealing with the Information Explosion W2DXH. 42 

In a bloodthirsty way. 

Regulated DC-to-DC Converter.W6GXN. 46 

Put in 6 to 24 volts and get out 12! 

How Much Capacitance for 

that SSB rig?.W4VRV. 50 

Beat the high cost of microfarads. 

The Mini-Supply .WA6BSO. 54 

A simple, inexpensive regulated power supply. 

Origin of the Code.W2AAA. 58 

An interesting sketch of history. 

Understanding AVC .K5JKX. 66 

A very thorough article. 

Why Work the World Now?.W4BPD. 78 

Complete rules of 73's new WTW DX certificate. 

A Private Listening Speaker.K5BEC. 80 

For mobiling. 

A Solid-State Product Detector.W6GXN. 84 

The semiconductor answer to pentagrid mixers. 

HW-22 on CW.W7UXP. 88 

Takes about 10 minutes, too. 

Transistor Power Supply.WA2TOV. 90 

Simple, quick and cheap. 

Ham with a Heart.K7NZA. 92 

K7SML, a multiple sclerosis victim. 

Fuses.W9ZZH. 95 

What fuse to use where. 

Confession .W0HMK. 96 

An SF thriller. 

Low Voltage Gonset Super Six.W0BMW. 100 

Throw away that HV power supply. 

HX-50 on MARS ..K9CZI. 104 

Very simple procedure. 

Improving Der Kleiner Keyer .W4BRS. 106 

A few corrections and improvements. 

More Contacts from Within.K3RXK. 108 

Simple indoor antennas for high frequency use. 

For Those Who Have Given up Code WA8BJK. 110 

Encouragement for novices and technicians. 
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Last call for Kenya 

At this writing there are three of us going 
on an African Safari this August for three 
weeks. The total cost of the trip, including 
plane fare, guns, licenses, white hunters, the 
works, will run under $2000. There’s room for 
one or two more. Let me know immediately if 
you want to go. 


Keeping up 

The QST Board of Directors meeting this 
May should be fascinating. On top of all their 
other insurmountable problems they have to 
replace Herb Hoover as president. Many of us 
hope that the Directors will take some action 
this year toward helping ham radio survive by 
insisting that the IARU be given some funds 
for communications and promotion. A little 
help in our own country would not be wasted 
either . . . perhaps if the League could put on 
someone in Washington, even if he is a very 
part-time man, to speak up for amateur ra¬ 
dio? And how about the information vacuum 
caused by the League refusing to do promo¬ 
tion work for ham radio? The Oscar series, 
though of international importance, were well- 
kept secrets ... as is just about every other 
benefit provided by amateur radio. 

Of course the Directors should take some 
action to stop the drop in membership. It has 
been dropping every year now for four years, 
you know. Perhaps if we could all have more 
confidence in their choice of employees, more 
amateurs would join the League. None of us 
like to support a dictatorship. 

And if the QST Handbook continues to be 
the slip-shod book it has for the last few years, 
I give you warning that 73 will put one out 
that is done right. Fair warning? The Direc¬ 
tors should do something about that inexcus¬ 
able mess! 


de 

W2NSD/1 

never mjt die 


Perhaps, instead of interminable motions for 
congratulations, as seem to fill most of the few 
hours of the once yearly Board meetings, there 
should be some time devoted to Motions for 
Censure. Harry Dannals should get some men¬ 
tion for his part in the K2US disgrace. And 
Huntoon should get a commendation for his 
attempts to strike back at 73 by forcing the 
National Convention Committee to exclude 73 
from the convention. This monument to small 
thinking should not go unrewarded. 

While the commendations are being hand¬ 
ed out, perhaps one should go to the Oscar 
group for continuing to exist in spite of the 
usurping of the limelight at every opportu¬ 
nity by Bill Orr. 

Mysteries 

Scientific anomalies interest me. Sure, I 
know that most of them turn out to be fakes, 
but that doesn’t spoil the fun at all. I try to 
get together with John Campbell W2ZGU, the 
editor of Analog magazine, whenever I can, 
because he is just full of these interesting 
stories. 

I remember John telling me about a chap 
out in Colorado who had a power pack of 
some sort . . . black box type . . . and he 
would take it out for a demonstration any¬ 
where you wanted him to, far away from com¬ 
mercial lines. He would then hook a tremen¬ 
dous load onto his power unit—it was about 
the size of a small suitcase—and turn out hun¬ 
dreds of kilowatts of power. You knew it 
wasn’t batteries because it wasn’t that big or 
heavy . . . what was it? I understand the chap 
was willing to sell the bag for around a mil¬ 
lion dollars. 

In the March issue of Popular Electronics 
there is a story about a chap in Sarasota that 
can send signals through water with a little 

(Continued on page 112) 
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Editor’s 

Ramblings 


Lids 

The article “How to Be a First Class Lid on 
Phone without Really Trying” in the February 
issue apparently stepped on many toes. We 
apologize to all the lids we offended. 

Questions 

People (mostly hams) write us all the time 
with questions. Most are fairly straightforward, 
and if we had a staff of five EE’s with nothing 
else to do, we’d be happy to answer them. 
Unfortunately, we don’t have those EE’s. We 
don’t have anyone here with the time to an¬ 
swer questions, whether they are reasonable 
or not. Please consult our indices each January 
or standard handbooks. You may not find your 
answer, but you’ll certainly find something 
of interest. Please don’t send us questions. 
And if you simply must, include a self ad¬ 
dressed envelope so we can send back our 
form that states that we can’t answer your 
question. 

Incidentally, please enclose a self addressed 
stamped envelope when you write to 73 au¬ 
thors. Many get an awful lot of mail about 
articles and are perfectly justified in throwing 
away all questions unless you do this. 

Hz 

For many years the English speaking world 
has used cycles per second (cycles, we usually 
say for simplicity) as the unit of frequency. 
Continental Europe has used hertz, obviously 
from the same source as amperes, volts, gil¬ 
berts (gilberts?), etc. Hertz is simpler and 
shorter, but cycles per second has the advan¬ 
tage of reminding 11 s of its meaning, though 
this advantage is obviously unimportant after 
you’ve spent a few days reading radio books 
and know what cps means. The big advantage 
of cycles is that we’re used to it, so seeing 
455 kHz instead of 455 kc tends to jar us. 

(Continued on page 115) 


ROHN Manufacturing Co. 

F. O, Box 2000 Foorio, Illinois 


"World's Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of mmplete communication tower systems.” 


TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guy.d In 
Haights of 37-54-88-105 
and 122 f..t 


H.avy Duty Self Supporting 
and Guy.d in Heights of 
37 - 54 W (SS) 

71 — 88 foot (guy.d) 


ROHN has these 6 IMPORTANT POINTS: 


Eas. of Operation— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength— 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections tog.th.r— uni¬ 
formly with an equal section overlap at all heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance at any height desired! 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 


SEND FOR ROHN TOWER HANDBOOK 
-$1.25 Value 

-ONLY $100 postpaid (special to readers 
of this magazine). Nearest 
source of supply sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 
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Take it from us... 

and who the hell hasn't? 


We began the manufacturing of ham gear not too many years ago on the simple 
premise that there was considerable room for improvement, particularly in the accessory field. It 
was our contention then as now, that up-dated equipment engineered right, built right and priced 
right would find a waiting market with the amateur. It did and it does! 

From the very start we set our sights high, picking up where others had bogged 
down in the dogma of "it can’t be done.” Truthfully, improving on the products of some of the 
let-well-enough-alone makers was no considerable feat. They were sitting ducks for our kind of think¬ 
ing. By ignoring trends and advanced theories they had continued year after year with the same 
antiquated items . . . never venturing, never daring, never doing. 


Waters developed the Auto-Match mobile antenna be¬ 
cause there was need for it. Need for an antenna that 
was structurally strong enough to withstand the rigors 
of mobile use. Need for an antenna electrically capa¬ 
ble of pushing out a stronger signal. An antenna capa¬ 
ble of handling the thousand watts PEP of the new 
mobile rigs being introduced. We had something too 
good to go uncopied for long. Within six months, manu¬ 
facturers who hadn’t incorporated a change in their an¬ 
tennas since initial introductions, latched on to Waters 
improvements, heralding their "innovations” to the high 
heavens and lauding long-dormant engineering skill. 


opinions. You can now buy his version of Clipreamp 
in kit form. And, we’re nasty enough to add, at a 
higher price than for our assembled job. 

Most good CW ops are familiar with our now-famous 
Codax Automatic Keyer and its rhythm-smooth action. 
It seems another kit maker is familiar with it too, 
and offers a reasonable facsimile of same in kit form. 
You might do better by knocking down a Codax and 
ordering duplicate parts but we must warn you, 
assembly and adjustment can be very tricky. 


The erstwhile leading co-axial switch maker had been 
turning out the same outmoded product since pro¬ 
verbial Hector was a very young pup. Originally im¬ 
provised around a standard wafer selector switch 
(misalignment and all) it was never changed, never 
improved. Never, that is, until Waters engineered a 
totally new approach in co-axial switches. It took the 
old timer about four months to get into the me-too 
act with a completely new line based on you know 
what! Recently we announced "Pretax”, the only 
automatic grounding co-axial antenna switch. Right 
now we’re alone in the field, but we won’t be lonely 
for long. Want to bet? 

We perfected a couple of nifty speech-processing de¬ 
vices at Waters — the Compreamp and Clipreamp. 
We’re proud of the compact circuitry and theory be¬ 
cause it took considerable doing. Apparently one of 
the better kit manufacturers went along with our good 


There’s more — but you get the idea! Some bright 
guy once ventured the thought that imitation was 
the sincerest form of flattery. If so, we’ve been 
flattered to a fare-thee-well and getting the least bit 
fed up. You can even get odds in our Engineering 
Department whenever we introduce a new piece of 
gear as to how long it will take the Brand X, Y and 
Z boys to incorporate Waters advanced thinking into 
their own products. 

It all adds up to a pretty logical conclusion. Waters 
pace-setting ham equipment is engineered for to¬ 
morrow ... and you can own it today. Or you can 
wait until tomorrow and take it from the guy who is 
taking it from us today. 



W1PRI 



WATERS 

MANUFACTURING INC 

WAYLAND, MASSACHUSETTS 


WATERS QUALITY PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS 




Frank Jones W6AJF-AF6AJF 
850 Donner Avenue 
Sonoma, California 95476 


New VHF Circuits for Transistors 


This article, the first in a series, de¬ 
scribes a simple but effective 50 me 
antenna tuner and low noise 50 me 
converter using three 52<j: transistors. 


Some sad experiences with transistor con¬ 
verters and receivers at my station have re¬ 
sulted in the use of several ideas for protection 
of transistors which now seem to be satisfac¬ 
tory for most overload conditions. These over¬ 
loads in the past abruptly ended the useful 
life of the front end transistor or caused a 
gradual deterioration of receiver noise figure 
and loss of weak signals. Four general forms 
of overload were present at W6AJF. First, a 
high powered VHF transmitter connected to a 
beam antenna which was too close to another 
VHF band antenna and perhaps pointing 
across the other antenna at times. This would 
produce a damaging voltage across the input 
of the first transistor thru the antenna feeder, 



coax relay and input circuit (low Q) into the 
transistor even though that unit was not in 
operation, that is, with no battery connection. 
For a long time the only protection was to 
disconnect all antenna coax fittings except for 
the band in use. A good VHF contest with 
all antennas connected usually resulted in a 
frantic search for a new transistor or two. 

The dual antenna couplers shown in this 
article cured this problem since two very high 
Q circuits added enough selectivity to the 
transistor converter front ends to knock out 
this problem. To get very high Q circuits 
these units have to be large physically, so a 
second benefit results from their use. Trans¬ 
mitter spurious frequencies are greatly attenu¬ 
ated and the rf energy reaching the particular 
antenna is confined, to that particular band 
with a reduction of TVI problems in the 
neighborhood. These dual circuits were built 
into standard aluminum chassis and fastened 
on the wall for connection between the coax 
line of each beam antenna and its coaxial 
antenna relay. Very high Q is needed to not 
only reduce transmitting power loss but to 


Frank Jones is one of the best-known and 
most capable of VHF hams and authors. He 
has written over WO articles and radio hand¬ 
books, including “VHF for the Radio Ama¬ 
teur,” a staple on any VHF’er’s book shelf. 
This is Frank’s first article in 73; we hope that 
it will be followed by many more. 
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Dual circuit antenna filter for 50 me used in both transmitters and receiving. 


keep from losing NF in the receiver. Any loss 
here reduces the weak signal capabilities so 
the losses should be kept well below one DB 
in the two circuits of each coupler. 

If each circuit is coupled so as to have a 
working Q of perhaps 20 and the unloaded Q 
is perhaps 500, the total coupler circuit loss 
woidd be 8% or an efficiency of 92%. The loss 
in NF would then be less than & db. Small 
circuits cannot be built with high enough Q 
for low losses, and as much as 2 db is some¬ 
times lost in NF if these selective circuits are 
built into the converter unit. 

The second cause of transistor failures is 
fairly rare at this location, lightning storms in 
the area. These only occur once or twice a 
year here and the best protection is still to 
have all antennas disconnected from all re¬ 
ceivers during these storms. Lightning protec¬ 
tors in the antenna feeders to a good outside 
ground may save the transmitters except in a 
direct hit, but transistors aren’t tough enough 
and out they go even though the bolt of light¬ 
ning may hit a few miles away. Low capacity 
fast diodes connected back to back across the 
first transistor circuit help a little. 

The third cause of transistor failure has to 
do with improper antenna and power control 
relays. No matter how good an antenna relay 
is for isolation between transmit and receive 
positions, an arc at the points will sure put a 
lot of rf voltage across that first transistor. The 
answer to this problem is to manually control 
the relay switching or to use timed delay se¬ 
quence by electrical means so the antenna re¬ 


lay will be in transmit position before the 
power relays are in transmit position—and 
most important, the power relays are “off” 
long enough for all transmitter rf energy to 
dissipate in the antenna before the antenna 
relay is restored to receive position. Some cir¬ 
cuits which accomplish this properly' have 
been or will soon be published. Antenna relay 
switching still seems to be the most effective 
way of getting those weak signals into the 
receiver in the VHF region. 

A fourth cause of trouble is in the antenna 
relay's because of lack of isolation between the 
transmit and receive coax connections. Nearly 
all VHF transistors will break down if the 
peak input voltage is much over a half volt. 
Some antenna relays only' have about 20 db 
isolation at 144 me. or a power isolation of 
100 to 1. If you have 100 watts peak trans¬ 
mitter power output, this means 1 watt down 



L1.L2 - IIT NO. 10 APPRO* 1-1/2" TO 2“ LG., 
»-3/0”DtA. 

CI.C2.C3 - MADE OF ALUMINUM OR 

BRASS PLATES (SEE DETAILS) 



SHAPE AS PART OF Cl * C3. 
SEE PHOTOGRAPH. 


Fig. 1. 50 me antenna coupler or filter. 
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into the receiver front end or about 7 volts 
peak across a 50 ohm circuit. Scratch one 
transistor! If your antenna relay has 50 db 
isolation in terms of power, then a KW of 
peak power would only put .7 volt into the 
receiver and the transistor might survive. Buy 
expensive coax relays that have good isolation 
especially if you operate with high power at 
432 me where antenna relays really lose db’s 
of isolation. 

About this time someone always asks why 
use transistors when tubes will cure this prob¬ 
lem in the receiver front ends. The answer is 
that a recent transistor costing about 52 cents 
will have a better noise figure than tubes cost¬ 
ing 10 to 100 times as much. A lower NF 
always means more readable signals except 
perhaps in areas of high man-made noise. 
Even in high noise level locations, a low NF 
receiver and noise blanker system will help as 
compared to the usual NF of a few db higher 
in the receiver front end. 

Antenna relay lack of good receive-transmit 
isolation can be overcome to some extent by 
connecting two diodes of low forward resist¬ 
ance, back to back across the input circuit of 
a transistor. The two diodes should be of a 
fast type, preferably silicon rather than ger¬ 
manium, with low capacitance such as com- 
putor diodes. These two diodes will add a 
little capacitance to the circuit which can 
usually be tuned out. The signal loss at micro¬ 
volt levels is usually quite small and their low 
resistance characteristics only become apparent 
at high levels when protection is needed 
against transmitters or distant thunder storms. 
Even good computor diodes can be burned 
out but only at levels many times greater than 


for a VHF transistor. Occasional checks are 
needed to ensure that these diodes in a circuit 
are still in operating condition. A soldering 
iron, long-nose pliers and an ohmmeter are the 
necessary test equipment for this purpose. 
Also be sure to isolate the transistor bias cir¬ 
cuits from these two diodes with a small by¬ 
pass coupling condenser. They should always 
be connected across a coil only, with one cath¬ 
ode and one anode to each end of the coil in 
order to short circuit high amplitude positive 
and negative rf pulses. 

50 me antenna coupler 

The circuits and ideas described previously, 
were incorporated into four transistor con¬ 
verters and the dual circuit antenna couplers 
for 50, 144, 220 and 432 me. The 50 me units 
are shown in this article with a follow-up for 
the other band units. The antenna circuit was 
the result of a number of different dual circuit 
units at 50 me. The system shown had the 
least heat loss for transmitting and the least 
loss for receiving of any of the more usual 
forms such as tapped coils with variable tun¬ 
ing condensers, etc. The input and output coax 
connectors are in series with each coil which 
is part of a low C resonant circuit. With the 
values of C and L chosen, the loaded Q of 
each circuit is between 15 and 20 which is 
ample for covering about 2 me of the 50 me 
band. More coil turns and less capacity at 
the high impedance ends will increase the Q 
for 50 ohm input and output connections, with 
a narrower band-width. The tuning condensers 
Cx and C 3 of Fig. 1 and the coupling capacitor 
C 2 are made of two small plates of aluminum 
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or brass mounted on 1" x M" or IJs" x )'■>’ ce¬ 
ramic insulators. The grounded plate of C, 
and C 3 consists of a U shaped bracket of 
similar metal bolted to the chassis. The in¬ 
sulated plates were each Hi" square with W 
of one side bent at about right angles for 
mounting on the ceramic insulators. Bending 
these two plates towards each other increases 
G., the coupling capacity between the two 
tuned circuits. Bending the grounded U piece 
sides towards the insulated plates increases C, 
and C :J and vice versa. Working the coil turns 
closer together increases L, or L 2 . All these 
adjustments can be made when the mounting 
plate cover is in place since it was made of 
perforated Reynolds sheet aluminum. A 5 x 10 
x 3 inch aluminum chassis (recovered from an¬ 
other project) was used to enclose the circuits. 
The circuits were tuned up before the whole 
unit was fastened to the chassis with numerous 
sheet metal screws. 

The tune-up can be done by shorting the 
coax fittings with a short piece of wire and 
grid dipping the coils to about 53 or 54 me 
with the cover removed, shorting each coil not 
being adjusted. The next step consists of 
using a SWR power meter with a transmitter 
set for 50» or 51 me and with the chassis 
cover in plate. The transmitter is adjusted for 
maximum power output (plate circuit reso¬ 
nance, etc.) and the SWR reading noted for 
connection of the antenna feeder directly to 
tlie transmitter. The power reading should be 
noted also for a given value of plate current. 
Connect die dual circuit coupler between the 
antenna feeder and the antenna coax relay 
with tlie RG-8U coax. The coil lengths and 
Cj, C 2 , C s plate spacings can then be adjusted 
in steps with a thin screw driver thru the 
perforated cover plate holes. The SWR meter 
on the antenna side of the coupler can be 
watched for maximum power reading with the 
same SWR reading as before. If you are lucky 
enough to have two SWR meters, put one on 
the transmitter side of the coupler and make 


sure it reads unity SWR by adjusting the final 
plate circuit condensers and the antenna 
coupler circuits. The final objective is to base 
unity SWR between the transmitter and 
coupler with nearly identical power readings 
into and out of tlie coupler. Tlie output SWR 
will depend on the antenna matching at the 
antenna, not on coupler adjustments. An hour’s 
work or less should result in, for example, 200 
watts into the coupler and 185 watts output. 
For 90% or so of this time, use a large 50 ohm 
dummy antenna since the beam antenna 
should only be used for radiating intelligible 
signals, not as a general test instrument. Once 
the coupler or “filter” is properly adjusted, 
mount it in some out of the way place and 
forget it. It is intended for use on both trans¬ 
mitting and receiving and will add as much as 
50 db of image suppression to tlie 50 me 
converter and also reduce reception of un¬ 
wanted signals outside of the amateur band. 

Six meter converter 

The 50 me converter shown in the photo¬ 
graphs and in Fig. 2 was recently built and 
lias a lower NF than other 50 me converters 
in use at W6AJF. Tlie new TIXM05 transis¬ 
tors presently available from Texas Instru¬ 
ments at about 52 cents apiece are very ex¬ 
cellent for use at any frequency from 14 to 
432 me. The only disadvantage is that the 
“plastic” casing cracks easily so either solder 
them into the circuit carefully or use the new 
TO-18 type transistor sockets which will fit 
these tiny transistors. The writer broke several 
TIXM05 transistors trying out several in the 
rf stages of the 50, 144, 220 and 432 con¬ 
verters. In all stages except the input rf stage, 
these transistors can be soldered into the cir¬ 
cuit using a very small soldering iron and sup¬ 
porting each lead with long-nosed pliers as 
each is soldered to the other circuit com¬ 
ponents. A small transistor socket is advisable 
in the first rf stage of any converter since 



Top view of 2 x 6 inch board with BNC coax input jack and phono jack output. Unit mounts in 6 x 17 
inch chassis for shielding slong with numerous other converters and switching panel. 
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Bottom view; copper clod side of converter. 


this unit determines the NF and may need 
changing in time, after a few thunder storms 
in the area, or transmitter overloads. The 
input circuit in Fig. 2 should only be used 
when the matching antenna “filter” is to be 
used in order to have good front end selec¬ 
tivity. The loaded Q of the input circuit is 
about 5 resulting in optimum NF but very 
little selectivity. 

The rf stage is neutralized partially and for¬ 
ward gain control on this transistor permits 
reduction of rf gain without strong signal 
overloading and loss of noise figure. Forward 
gain control actually increases the transistor 
collector current flow to produce a reduction 
of gain. The collector series resistor reduces 
the collector dc voltage at a rate fast enough 
to reduce the stage gain even though the col¬ 
lector current is increasing. Normal gain con¬ 
trol reduces collector current to reduce gain 
with fixed dc supply voltage. This causes a 
fast increase of NF and increases the rf stage 
cross-modulation problems on strong signals 
many times as compared to forward gain con¬ 
trol. 

The 10 volt and gain control leads were 
brought out thru 1000 pf solder-in feedthru 
capacitors. These same capacitors were used 
for other by-pass condensers with some re¬ 
sistors mounted on the insulated side of the 
2x6 inch copper clad board. The slug coil 
forms were tapped out for a 6-32 brass ma¬ 
chine screw which became the “tuning slug.” 
Normally coils of this type come with regular 
adjustable brass slugs or with coded ferrite 


slugs (white for above 30 me.) If ferrite slugs 
are used, reduce the coil turns about 15% or 
to about 12 turns in the same winding space. 

The mixer stage with base signal input and 
oscillator injection into the emitter, has large 
enough coupling and by-pass condensers to 
act as fairly low impedance to the if output 
frequencies of 14 to 16 me. The pi network 
from collector to 75 ohm output jack tunes 
broadly to around 15 or 16 me with a 7 ah 
Ohmite Z500 rf choke and a couple of fixed 
ceramic condensers of the values shown in 
Fig. 2. This mixer circuit has very high con¬ 
version gain with nearly any good VHF tran¬ 
sistor. 

The 36 me overtone crystal oscillator has a 
semi-tuned emitter circuit which is resonant 
between the 36 me desired frequency and the 
crystal fundamental of 12 me. This gives re¬ 
generation to the oscillator so it will oscillate 
at the 36 me. frequency only when the collec¬ 
tor circuit is tuned near 36 me. 

A noise generator is useful in tuning the 
interstage slug coils and the input coil turn 
spacing. A reasonably good noise generator 
showed a NF of 2.0 db at 50 and 51 me and 
2.3 db at 52 me. This should be fine for the 
really choice dx when the F-2 las er opens up 
again or at the present time for double hop 
sporadic E openings. 

The 144, 220 and 432 me converters and a 
different form of dual circuit low loss antenna 
coupler for each band will be described in the 
next article. 

. . . W6AJF 



“BALUN" FED INVERTED “V” ANTENNA KITS 


SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS: 

1KMB1V/81K . .. $21.95* 
2KMB1V/81K . . . $26.95* 


1 KW P.E.P. Mono-Band Kit. 

2 KW P.E.P. Mono-Band Kit . 


•Kit comprises, encapsulated. ‘•Baiun,” copperweld, insulators, 

E lus installation and adjustment instructions lor any Mono- 
and 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models. 



Mfd. 
under Pat. 
2,576,929 


Write 
for TELREX 
PL 66 


TELREX LABORATORIES 

ASBURY PARK, N.J. 07712 
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Jack McKay WA5KLY 
Box 7487 

Stanford, Col. 94305 


N-Channel FET’s: RF Applications 

Another 73 scoop: low noise, low crossmodulation transistor VHF 

RF amplifiers. 


Occasional cryptic mention has been made 
recently in 73 of the Texas Instruments 
2N3823, an N-channel field-effect transistor 
capable of excellent RF amplifier and mixer 
operation to 500 me. This article will describe 
the advantages, disadvantages, and applica¬ 
tions of this and similar devices for amateur 
use. 

The operation of the FET has been de¬ 
scribed by YVA6BSO (73, December 1965). 
Electrically it is similar to a vacuum-tube pen¬ 
tode, with high input and output impedances. 
The greatest advantage of the FET over tubes 
and transistors for RF use is its virtual immu¬ 
nity to cross-modulation—amplitude modulation 
of a desired signal by a strong interfering sig¬ 
nal at an unrelated frequency, sometimes 
known as “riding in.” Transistors are notor¬ 
iously susceptible to this sort of interference. 
As long as the gate of the FET is neither 
driven sufficiently positive to conduct nor so 
far negative that the FET cuts off, the cross¬ 
modulation will be negligible. In practice the 
2N3823 will handle interfering signals up to 
several tenths of a volt rms before cross¬ 
modulation of weak signals becomes even 
measurable. 

The 2N3823 is also a low-noise device, with 
a noise figure typically 1.4 db below 100 me. 
The typical noise figure of a 500 me amplifier 
using the 2N3823 in grounded-gate, near the 


Jack is now a student at Stanford working 
on his MSEE; he formerly was with TI, where 
he worked on the development of the 2N3S23. 


high-frequency limit of the device, is 4.5 db. 
However, there are transistors available that 
will do as well as this and which cost con¬ 
siderably less. 

The FET will not be particularly resistant 
to intermodulation interference—the mixing of 
two strong signals to cause an interfering sig¬ 
nal at the sum or difference frequency. This 
sort of interference is less of a problem be¬ 
cause it occurs at specific frequencies, rather 
than everywhere in a band. In this respect the 
FET is neither much better nor much worse 
than tubes or transistors. 

Fig. I, 2, and 3 show the 2N3823 in the 
most common RF amplifier configurations: 
grounded source, cascode, and grounded gate. 
The grounded source amplifier will provide 
good gain and noise figure through 50 me, but 
tends to be unstable with high load imped¬ 
ances; the feedback capacity is about 1.6 pf, 
compared to small fractions of a picofarad for 
pentodes. Output impedance is around 50K 
ohms below 300 me, so high impedance loads 
can be used with no degradation of Q. Highest 
gain is obtained with high signal-source im¬ 
pedance, up to 10K ohms; best noise figure 
is obtained with a 1000 ohm source imped¬ 
ance; cross-modulation can be minimized with 
lower source impedance, (lower input voltage 



NOTE 

VARIABLE CAPACITORS 
INDICATE TUNED CIRCUITS 

Fixed capacitors are 
BYPASSES 


Fig. 1. Grounded source RF amplifier. 
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step-up), limited of course by gain require¬ 
ments. The caseode circuit is more stable, since 
the grounded source first stage is driving the 
low impedance grounded gate second stage. 
It has the obvious disadvantage of using two 
of these expensive devices. 

Probably the best RF amplifier configuration 
for all frequencies is the grounded gate. The 
optimum source impedance for both highest 
gain and best noise figure is about 100 ohms. 
Since cross-modulation is caused by excessive 
gate-to-source voltage, the low impedance 
level gives better signal-handling capability. 
The 2X3823 in this circuit is stable and re¬ 
quires no neutralization through 500 rue. 
Power gain is between 15 and 20 db. Output 
impedance is above 50K ohms through 500 me. 

For each circuit, highest gain and best noise 
figure are obtained at zero gate source bias. 
Because of the P-N junction contact potential, 
the zero-biased FET will handle signals up to 
a few tenths of a volt before gate conduction 
becomes appreciable. For best resistance to 
cross-modulation, the FET should be biased 
so that the gate-source DC voltage is half the 
cutoff voltage. 

To prevent cross-modulation in later stages 
in the receiver, interfering signals must be at¬ 
tenuated by tuned circuits before reaching 
stages capable of causing cross-modulation. If 
the FET RF amplifier is followed by a mixer 
susceptible to cross-modulation, and the inter¬ 
vening tuned circuits are not capable of lower¬ 
ing the interfering-signal amplitude sufficiently 
for the mixer to handle the signals, the advan¬ 
tage of the FET will be lost. Hence the desir¬ 
ability of an FET mixer. Any of the usual 
vacuum-tube circuits (other than those using 
screen-grid injection) can be used; Fig. 4 
shows a typical circuit. For maximum conver¬ 
sion gain, the local-oscillator voltage should 
be close to one-half the FET cutoff voltage 
(peak) with the mixer biased to half the 
cutoff voltage. However, for good resistance 
to cross-modulation, the instantaneous sum of 
oscillator voltage and signal voltage should 
neither drive the gate into conduction nor cut 
off the FET. Hence it is mandatory that the 
local-oscillator voltage be as low as is practical, 
at the expense of conversion gain and noise 
figure. High-selectivity tuned circuits can then 



Fig. 3. Grounded gate RF amplifier. 

cut down interfering signals to minimize cross¬ 
modulation in the IF stages. 

While all FET’s will provide the liigh re¬ 
sistance to cross-modulation of the 2N3823, 
there is no other FET capable of equalling the 
2X3823’s low-noise high-gain \TfF perform¬ 
ance. The greatest disadvantage of the 
2X3823 is the price: $12.90, There is a less- 
expensive version, the TIS34, which is a 
2N3823 in a plastic capsule and without 
guaranteed VHF specifications. A considerable 
part of the cost of the 2N3823 is in the testing 
of parameters. DC parameters can be tested 
very rapidly by machines; RF parameters have 
to be laboriously tested by human operators, 
an expensive process. The TIS34 sells for 
$7.80—still expensive, but a 40% savings. The 
2X3823 guarantees a noise figure under 2.5 
db at 100 me, and transconductance minimum 
3500 pmlio at 100 me. The probability that 
a TIS34 will provide RF characteristics equal 
to those of a 2X3823 is better than 90%. 

Most of the competitive N-channel FET’s 
have lower transconductance than the 2N3823, 
which will result in inferior noise figures. For 
applications below 50 me some of these de¬ 
vices may do well enough to be below the 
atmospheric noise level. It has been stated that 
with respect to noise an FET is approximately 
equivalent to a pentode with 3M times the 
transconductance of the FET. Devices fabri¬ 
cated at Texas Instruments with very high 
transconductance—15,000 gmlios and up—had 
inferior high-frequency performance. Appar¬ 
ently the 2N3823 has about the optimum 
geometry for RF applications. 

Finally, if you intend to try out a TIS34, 
get a data sheet for the 2N3823 as well, since 
the latter has data and graphs not on the 
TIS34 data sheet. 

. . . WA5KLY 



Fig. 4. FET mixer. 
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Dennis Ardinger K3VMZ 
401 Maplewood Drive 
McMurray, Pa. 15317 


Size is 
Impressive 


Shakily I sat at the operating position and 
gleamed at my months of hard work of scrimp¬ 
ing and scrounging. My first construction proj¬ 
ect was completed ... a code practice oscil¬ 
lator. 

With the help of a friend I pushed the cpo 
into the corner. 

I told myself this was the end. I had proved 
to myself I could build something that I 
needed in the hamshack. But it was no use, 
the bug had bitten. I must now advance to 
harder and more classy projects. 

Shuffling a 73 out of my precious box of 
moldy radio magazines, I leafed through it for 
something even I could build. I wanted some¬ 
thing that was a challenge, but not impossible. 
Something that was impressive, but didn’t 
have too many of those little carbon or paper 
things. 

There it was. My hearts desire. A QRP 
transmitter for portable operation. A solid 700 
milliwatts! And it had impressive milliamp 
meters with it too! 

Carefully checking the parts list, I took note 
of what I had and what I needed. I was really- 
going to do a neat job on this one I kept tell¬ 
ing myself. 

The rig required a 4x4x6 inch aluminum 
box. Ah—this old TV chassis would do the 
trick. “Build it breadboard fashion” I thought. 
Spread the parts around and give the 2N697 
transistors plentv of space to dissipate all that 
choking heat they build up. “After all” I 
thought, “It has to be open to show friends 
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the technical advancement of us modern 
hams.” 

In the weeks that followed my shack was 
turned into an anthill of filing, soldering, bolt¬ 
ing, testing and retesting. By now I could even 
tell what all the symbols on the schematic 
meant without having to look in the Hand- 
lyook. I could now identify the emitter, col¬ 
lector and the base on the transistors. I was 
in my days of glory! 

I was careful to select very stylish venier 
dials for the variables. Then I decided to go 
highhat and completely enclose my pride and 
joy in a metal cabinet. The local radio store 
had just the one I needed—a 9x22x15 inch 
steel cover that cost me just under $15. 

Several weeks later, after I had completed 
my “Emily” as I named her, and even made 
a contact, I got to wondering if high power 
would give me better results. After all, taking 
the transmitter with me everywhere I went 
was silly ... I didn’t have a portable receiver. 
Besides, the XYL complained about no leg 
room. 

Once again I carefully consulted my techni¬ 
cal library of literature and came up with a 
10 watt rig for mobile use. Well that almost 
brings me up to date. With the car sold to 
provide money for the parts and the one wall 
of the garage turned into a giant chassis, I am 
almost ready to begin another tinkering job. 

Now where did I put that article about ad¬ 
vancements in miniaturization? 

. . . K3VMZ 
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Don Wiggins W4EHU 
7110 Cone Hills Circle 
Orlando, Florida 



FSK Principles 


One of the simplest problems that faces the 
new RTTY’er is adapting his transmitter to 
FSK. Strangely enough, this job seems to be 
a stumbling block for many. This article will 
cover the principles of one of the simplest 
and most widely used methods for frequency 
shift keying. Also, methods for obtaining local 
copy while transmitting will be discussed. 

Basic principles 

In order to transmit RTTY signals, the 
transmitter frequency is shifted between two 
different frequencies. The standard method 
for amateur use is to use the higher frequency 
for MARK and the lower frequency for 
SPACE. Remember; “LSMFT”—Low Space 
Means Fine Teletyping! The standard shift for 
amateur and MARS use is 850 cps. The FCC 
requires the shift to be less than 900 cps and 
many amateurs are experimenting with narrow 
shifts as low as 100 cps. 

The basic idea in shifting a transmitter is 


Don is a communications engineer at the Mar¬ 
tin Co. trnth BSEE ami MSEE from U. of 
Florida and Prof. Engineer degree from Stan¬ 
ford. He’s a great RTTY fan and has icritten 
many articles. 


to cause the keyboard to switch a reactance 
in and out of the oscillator circuit in such a 
manner as to change its frequency. While this 
reactance can be either an inductance or a 
capacitance, capacitors are usually used since 
they are cheaper and have lower loss. To ob¬ 
tain the space, or lower frequency, the capa¬ 
city is switched across the tuned circuit in a 
YFO or the crystal in a crystal oscillator. For 
the mark signal, the capacitor is switched out 
of the circuit. It would be very difficult to do 
this switching mechanically so some type of 
electronic switching is generally used. A diode 
makes a very simple and effective electronic 
switch. By reverse biasing the diode, it looks 
like an open circuit and by applying a large 
forward bias, it looks like a short circuit. If 
the forward bias current is made small, the 
diode will look like a resistor instead of a 
short circuit. Thus, by varying the bias, we 
have an electronically controlled resistance! 
The switching from reverse to forward bias 



Fig. 1. Simplified diode FSK circuit. 
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Fig. 2. Simplified diode FSK circuit for "space- 
low" condition. 


can be clone remotely by the teletypewriter 
keyboard. 

Fig. 1 shows a very simplified version of a 
diode FSK circuit which will illustrate how 
this can be done. Fig. la would be the high 
frequency condition and Fig. lb would be 
the low frequency condition. 

When the key is open, as in Fig. la, the RF 
voltage present at the oscillator tank circuit 
is rectified by the diode, causing the capacitor 
C to charge up to the polarity shown. This 
negative bias on the diode causes it to be re¬ 
versed biased and to look like an open circuit. 
Thus, the capacitor C is effectively discon¬ 
nected from the tank circuit and the frequency 
is determined by the oscillator tuning capac¬ 
itor. In Fig. lb, the key is closed and the 
diode coducts due to the external battery. The 
resistor R controls the current I through the 
diode and consequently controls the effective 
resistance of the diode. The diode is a non¬ 
linear device; that is, the current through the 
diode does not change in proportion to the 
voltage across it. Due to this characteristic, 
effective resistance of the diode (the ratio of 
the incremental voltage across the diode to the 
incremental current through the diode) will 
change as the de current through the diode is 
varied. If this dc current is large, the diode 
resistance will be very small and the full ca¬ 
pacity C is connected across the oscillator 
tank, lowering its frequency a maximum 
amount. If the dc current is reduced by in¬ 
creasing R, the diode resistance is increased 
and a smaller amount of capacitance is ef¬ 
fectively across the tuned circuit and the fre¬ 
quency shift is less. 

You may notice one difficulty with the cir¬ 
cuit shown. If the key represents the keyboard, 
then the low frequency would be for the key¬ 
board contacts closed (MARK condition). 
However, we want the SPACE to be the low 
frequency. Also, when the key is open, the 
leads from the diode to the keyboard are 
“floating” and might cause trouble with hum 
pickup. To solve these problems, a circuit 
shown in simplified form in Fig. 2 is used. In 
this circuit, the key when closed cuts off the 
diode current by bypassing it to ground. A sec¬ 
ond diode in series will become reverse biased 


due to a charge built up on C 2 which com¬ 
pletely isolates the external keying circuit from 
the oscillator. If shielded leads are used from 
the diodes to the external keyboard, etc., little 
trouble with hum or noise pickup should be 
encountered. When the key is open, forward 
dc current can flow through both diodes as 
before, producing the desired low space fre¬ 
quency. 


Practical FSK circuits 

The FSK circuits shown above are quite 
simple but there are a few practical problems 
which need to be considered. The first prob¬ 
lem involves the choice of diodes. Vacuum 
tube diodes are very well suited and are stable 
and reliable. The 6AL5 and 12AL5 miniature 
types are commonly used although the 6H6 
and 12H6 are often used in surplus VFO’s 
such as the ARC 5 series. Of course, heater 
power must be supplied to these diodes. Many 
of the point-contact germanium diodes work 
very well if simple precautions are taken. One 
of the best types is the INI00 (or IN99) 
which has a very high back resistance and is 
very small. However, the more common I.N69, 
1N34A, and similar types will do a very good 
job. Junction diodes, such as silicon power 
rectifiers are not too satisfactory due to their 
high junction capacitance when reverse biased. 

The second problem is that of eliminating 
“key clicks” which can produce excessive in¬ 
terference iust as in CW. The problem is 
easily solved by using a simple RC network to 
soften or slow the transition from MARK to 
SPACE. 

A simple circuit which fulfills these require¬ 
ments and is easily built is shown in Fig. 3. It 
can be added to almost any VFO and provides 
smooth, stable frequency shift. In this circuit, 
the normally-closed keyboard removes the 
voltage from the diodes and the capacitance C 
is effectively disconnected from the oscillator. 
Note that this capacitor which produces the 
desired frequency shift is connected to the 
VFO cathode, since this is a relatively low im¬ 
pedance point. Most modern oscillator circuits 
have their cathodes above ground for RF. If 



Fig. 3. Simple, practical FSK circuit. 
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Fig. 4. Typical variation in shift with diode circuit. 

this isn’t the case in your YFO, you can tap 
the YFO coil a few turns from the ground end. 
When the keyboard is opened, the diodes con¬ 
duct partially due to the forward diode cur¬ 
rent which flows. This causes a portion of the 
capacity C to appear in the YFO circuit, low ¬ 
ering the oscillator frequency for the space 
signal. The 47k resistor and .005 uf capacitor 
act as the key-click filter since the RC charge 
time causes a gradual frequency shift (about 1 
ms) rather than an abrupt shift. Similarly, 
when the keyboard closes, the gradual dis¬ 
charge of the RC circuit softens the shift back 
to MARK. 

The part of the circuit shown in dotted lines 
should be mounted as close to the YFO tube 
as possible. Many VFOs will have room to 
mount a tie-point strip with the components 
shown right in their shield cans. To avoid a 
permanent modification of a VFO, the cir¬ 
cuit can be built in a small shield box mounted 
near the VFO and the connection to the tube 
cathode made by wrapping a small piece of 
solid hook-up wire around the cathode pin. 
The shift adjustment pot may be mounted ex¬ 
ternally from the transmitter if desired. It can 
be on the RTTY converter panel or near the 
keyboard. A shielded lead to the pot is recom¬ 
mended to prevent noise and hum pickup. 

The value of the dropping resistor R will 
depend on the value of the regulated voltage 
you have available. This circuit draws only a 
milliampere or so from this voltage source so 
this can usually be obtained from a YR tube 
already in the transmitter or the RTTY con¬ 
verter, or one can be added to any convenient 
power supply. The following initial adjustment 
procedure is suggested. Choose R to provide 
about 50 volts at the top of the shift pot with 
the keyboard “open.” Now with the pot wiper 
at the top, adjust trimmer (shift capacitance) C 
for slightly more than 850 cps shift on the 
lowest frequency band to be used. If insuffi¬ 
cient shift is obtained with maximum C, either 
decrease R to get more diode conduction or 
parallel C with a small mica capacitor. When 
proper shift is obtained on the lowest frequen¬ 
cy band, the shift can be reduced by use of 


the shift adjust pot for higher frequency bands 
where the oscillator frequency is multiplied. 
To illustrate the effect of varying the diode 
current with the pot. Fig. 4 shows the fre¬ 
quency shift vs. diode current for a Heathkit 
VFO using this circuit with 1N69 diodes at 
3600 kc. 


Shifting crystal oscillators 

Many crystals can be successfully shifted 
850 cps using diode shifters. However, some 
will quit oscillating before sufficient shift can 
be obtained. The circuit shown for VFO’s can 
be used with slight changes. The shift capaci¬ 
tor C is connected to the oscillator grid and 
the shift pot is eliminated. Sufficient current 
is bled through the diodes to cause them to 
conduct completely instead of partially. Thus 
the diodes are acting as switches instead of 
variable resistors. The shift capacitor C is ad¬ 
justed to obtain proper shift. Most existing 
crystal oscillators will be found to be unsat¬ 
isfactory for shifting due to high fixed capac¬ 
ity across the crystal circuit. It is better to 
build a new oscillator taking great care to 
keep stray capacity down, such as using very 
short leads in grid circuit, etc. A high gin tube 
such as a 6AK5 is the best choice. The disad¬ 
vantage of the crvstal-FSK circuit is that usu¬ 
ally there is no margin for zeroing-in on a net 
frequency since all possible “pulling” needs to 
be utilized for shifting. It is possible to adapt 
the VO circuit that is popular for mobile SSB 
rigs to provide a tunable crvstal-FSK circuit. 


Obtaining local copy 

When transmitting FSK with the circuit of 
Fig. 3, the keyboard operates only the FSK 
circuit and does not print “local copy." To 
monitor what you are transmitting, it is neces¬ 
sary to tune your receiver exactly to your 
transmitter and to allow the RTTY converter 
to operate the printer. The receiver gain must 
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Fig. 5. Recommended keying circuit to obtain local 
loop copy. 


IS 


73 MAGAZINE 





be reduced to prevent overload. While this 
method allows continuous monitoring of the 
transmitted signals, there are some drawbacks. 
Beside the obvious difficulties in switching re¬ 
ceiver gain and returning in case the other sta¬ 
tion is not right on your frequency, there is a 
problem in keeping the keyboard contacts 
clean. These contacts are subject to collection 
of an oil film along with dust and dirt. In the 
FSK circuit, they break only about 1 ma of 
current. This is not sufficient to keep this film 
“burnt off’ as is the case when the 60 ma 
magnet current is being interrupted. Also, all 
spark-suppression filters must be removed from 
the keyboard circuit when driving the FSK di¬ 
rect or these will cause bias distortion. Then 
these filters are not available for local loop 
operation. 

A method which gets rid of these problems 
is to operate the keyboard and printer in series 
in a local 60 ma loop along with a polar relay. 
The relay contacts then repeat the keyboard 
pulses to the FSK circuit and the printer pro¬ 
vides direct local copy. A polar relay is used 
rather than an ordinary single-coil relay which { 
would cause pulse distortion due to its differ¬ 
ent pull-in and release currents. The circuit 
shown in Fig. 5 is a simple way of using this 
method. 

A DPDT send-receive switch (or relay op¬ 
erated from transmitter S-R relay) changes the 
printer magnets from the converter for receiv¬ 
ing to the local loop for transmitting. With 
some converters, the polar relay and keyboard 
can be permanently connected into the printer 
loop and the kever tube circuit can supply 
local loop current for transmitting by means of 
a “hold” switch or relay. In mounting a polar 
relay, be certain to mount either vertically, or 
if horizontally, so that the relay armature 
moves in a horizontal plane. 

The relay contacts are enclosed and free 
from dust and dirt. Clean frequency shift key¬ 
ing is easy to obtain. Another advantage of 
this method is that it allows the shift to be 
easily reversed by means of an SPDT switch. 
This feature is needed for some transmitters 
using heterodyne VFO’s where the upper beat 
frequency is used on some bands and the 
lower beat on other bands. 


Summary 


BIG-K 



high power 
antenna at a 
low power price 


iii; 


Now .. . BIG-K ... an improved 
Top-sider mobile antenna with 
one kilowatt p.e.p. coils.* 


Compare these new low prices 
for a KW rated mobile antenna! 


Manufacturing costs have been 
lowered by quantity production, 
new techniques. Savings are 
passed along to the customer. 
BIG-K retains hinged column 
with fast release, positive lock¬ 
up—allows coil and top whip 
assembly to fold over. New . . . 
lower in price . . . better. 


*(KW coils only—except for TW-160 






HI 




WMW-B 

Fold-over mast 
and adjustable 
whip for KW 
coils. 93". 
(Bumper mount 
13.50 
WMW-0 

Fold-over mast 
and adjustable 
whip for KW 
coils. 77". 
(Deck mount.) 

13.50 
TW-160 
300 watt, 

160 meter coil 
5.80 


KW-40, 1 KW 

40 meter coil 

8.95 


KW-20, 1 KW 

20 meter coil 
6.95 


KW-15, 1 KW 
15 meter coil 
6.25 


KW-10, 1 KW 

10 meter coil 
4.45 


KW-80, 1 KW 

75 meter coil 
13.50 


Adapting a transmitter to FSK is one of the 
simplest and easiest jobs in getting on the air 
with RTTY. If you see the principles involved, 
the construction and adjustment of the FSK 
circuit should prove very straightforward. 

. . . W4EHU 
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Build this simple adapter for low-cost 
panoramic display of the VHF and UHF hands. 


E. R. Lomprecht W5NPD 
Rt. 3, Box 207 
Victoria, Texas 


Panoramic Reception 
for VHF-UHF 


The serious VHF-UHF operator is inter¬ 
ested in what’s going on over a relatively 
large frequency spectrum. A panoramic re¬ 
ceiver of some type can be a great help. 

Usually the adapter scans the if of the re¬ 
ceiver and displays what is present in the if 
passband on the face of a cathode ray tube. 
As the receiver is tuned in this case, the dis¬ 
play moves, with the signal heard in the 
speaker being displayed in the center of the 
CRT. However, the range of frequencies seen 
on the screen at any one time is about 100 kc 
or less due to the selectivity of the receiver if 
system and/or the front end selectivity. If the 
receiver is left tuned to one spot on the VHF 
band, only 50 kc each side of that point is 
visible on the CRT. That’s not much range 
compared to the limits of any VHF or UHF 
band. 

There are other methods of obtaining pano¬ 
ramic displays and the following is a descrip¬ 
tion of a usable unit. This simple gadget will 
allow a standard oscilloscope to be used as the 
screen. In addition it will allow a much larger 
portion of the band to be observed at one 
time, in fact all of the band in some cases. The 
amount of band viewed is variable and one 
“pip” or signal can be centered and “blown 
up” to check modulation and to be heard in 
the receiver speaker. In this case the spectrum 
viewed is just the band width of the receiver. 

A dual triode is connected as a sawtooth or 
sweep generator just like the one in an oscil¬ 
loscope. The output of this is fed thru a level 
control to the horizontal input of a regular 
oscilloscope. This control varies the width of 
the display and doesn’t affect the frequency 

Ed is a self-employed communications equip¬ 
ment maintenance specialist and he also works 
on the family ranch. His main interest us VHF. 


range. This same sawtooth waveform is also 
fed thru another level control to a voltage 
variable capacitor or varicap, diode. This di¬ 
ode is in the frequency determining circuit of 
a triode rf oscillator. This local oscillator is 
set up on the same frequency as the oscillator 
in the receiver or converter used. When the 
sawtooth voltage gets to the varicap, the oscil¬ 
lator changes frequency in step with the spot 
going across the scope tube face. Meanwhile 
the vertical circuit in the scope is looking at 
the receiver if output and when a signal ap¬ 
pears it causes the spot to be deflected verti¬ 
cally. Thus, for each signal, a “pip” appears 
on the scope base line to indicate a signal, 
the frequency of this signal can be determined 
by its relative position from left to right. Since 
the sweep for the spot and the local oscillator 
are from the same source and “in step” the 
pips will remain stationary. The level control 
in the varicap circuit becomes the band width 
control. 

The pip can be if voltage or this voltage can 
be detected by a diode. Fig. I shows the two 
methods and their resultant displays. In the 
case of looking at the if directly, the vertical 



Fig. 1. Vertical scope connections to receiver. 
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Fig. 2. Retrace blanking (optional). 

amplifiers in the scope have to be capable of 
handling the if frequency. Many scopes will 
show up to 5 megacycles. 

When the spot on the scope finishes its 
relatively slow trip from left to right across 
the screen, it has to come back to the starting 
place. Due to the rapid fall off of the saw¬ 
tooth voltage from its peak value, this journey 
is made in much less time. The result is a dim 
line across the scope from right to left. Signals 
present in the vertical circuits at this time will 
be seen as dim “ghost” images, greatly wid¬ 
ened because of the speed of the retrace. If 
the electron beam in the CRT can be cut off 
during this period, this retrace can be elim¬ 
inated. If this is desired, a triode grounded 
grid circuit is included to feed a pulse from 
the cathode of the sawtooth oscillator to the 
CRT cathode in such a way as to bias it to 
cutoff at the right time. If the scope has a 
“Z” axis input connection this probably could 
be used. In the RCA W033A used at this 
QTH a coupling capacitor was added in the 
scope from the cathode of the CRT to a 
phono socket on the front panel. The retrace 
blanking pulse is fed in here and puts a posi¬ 
tive pulse on the CRT cathode at the right 
time to cut off the spot. This cathode has 
about 650 volts negative and the plate of the 
blanker a couple hundred positive, so better 
use a good pair of .1 uf at 600 volts in series 
or something better for the coupling capacitor. 

The other half of the blanker is used as a 
buffer for the oscillator to isolate it from the 
receiver circuits. This also makes it possible 
to “swamp” the output of the adapter to keep 
from overdriving the receiver circuits. 

Of course you will use small coax or shield¬ 
ed cable for all interconnections between 
scope, receiver and adapter. Parts layout is not 
critical, but keep lead lengths down and 
mount the RF parts solidly so calibration will 
hold. 

The RF oscillator in the unit can be almost 
any- type as long as it is capable of covering 
the desired frequency range. Extreme stability 
is not needed as a small frequency shift will 
not be noticeable if a large portion of the 
band is being scanned. With a given circuit, 
a high ratio of inductance to capacitance will 



Fig. 3. Panadapter switching. 

give the most frequency change with a given 
capacity change. A limit to this is reached 
when the “Q” of the circuit becomes too low 
to allow oscillation. Some types of diodes will 
have a lower “Q” and may be the limiting 
factor on the frequency range covered. 

In the circuit shown, a regular power rec¬ 
tifier diode (silicon) is used as the varicap. 
One with a 400 to 750 volt peak inverse rat¬ 
ing is adequate. Individual units will have 
somewhat different characteristics as to 
“Q”, dc bias needed for a given capacity and 
capacity range available. Almost any will work 
but try a few if available and see if one of 
them might be better than the rest. 

A regular varicap or varactor may be used 
but be careful not to exceed the piv rating. 
The circuit shown will exceed these ratings 
and should be modified at the “X” points in 
the high side of the diode bias control and 
the band width control. A suitable resistor 
may be inserted at these points to limit the 
voltage the controls may place across the di¬ 
ode. These resistors may run to several meg¬ 
ohms. Leave out the diode until you have in¬ 
stalled the resistors by trial and then run the 
controls all the way up and measure the dc 
bias with a VTVM and the sweep with your 
scope and be sure it isn’t too much for the 
varactor you choose. This is not a problem 
with the power diodes used in the circuit as 
shown. More frequency range may be ob¬ 
tained with the varactors but other problems 
appear. The RF voltage at the grid can over¬ 
ride the small bias used. A 100 pf at 4 volt 
diode tapped down on the coil between cath¬ 
ode and ground thru a 250 pf condensor with 
dc bias of about 4 volts (using 10 meg resistors 
in the “X” positions) will cover all of 2 meters 



J, 

Fig. 4. Interconnection block diagram. 
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easily when used as shown with a 2 meter 
convertor to a 14 me receiver. As more band 
is covered it becomes more likely to get a 
spurious pip somewhere along the base line. 
Actually the power diodes are easier to work 
with in tube circuits and give plenty of fre¬ 
quency range. The low voltage high capacity 
diodes are ideal for use in transistor circuits. 
Those of you who believe the little rascals 
are here to stay could convert the circuit to a 
transistor operation. 

The frequency range of the oscillator will 
depend on the receiver or convertor it is to be 
used with. The injection may be made into the 
crystal socket of most converters and in this 
case it may be one half of the crystal operat¬ 
ing frequency. An example is the much used 
2 meter converter working into a 14 to 18 me 
receiver. The crystal in these converters is 
usually marked 43.33 me. The output of the 
crystal oscillator is tripled to 130 me and the 
result of mixing this with 144 to 148 me is 
the 14 to 18 me you feed into your receiver. 
So if a sweep frequency of 21.66 to 22.33 me 
is put in where the crystal was the result is 
a 144 to 148 me sweep which comes out on 
14 me. Tune your receiver to 14 me, connect 
up the scope and adapter and you will be 
looking at 144 to 148 on the CRT screen. Of 
course in this case you are getting 6 times 
multiplication of the sweep range by the mul¬ 
tiplier chain in the converter. Resistor R1 
across the output of the buffer is to keep the 
crystal oscillator from generating spurious fre¬ 
quencies due to overdrive. This resistor looks 
pretty low but even less can be used. If too 
much oscillator voltage gets across the large 
resistor in the crystal oscillator grid circuit the 
tube becomes a good harmonic generator and 
lots of strong “birdies” appear on the screen. 

Another place to insert the sweep oscillator 
output is the mixer stage in the hf receiver. 
In this case not so much range is available 


because of the front end selectivity of the re¬ 
ceiver. However from 14 to 14.5 can be cov¬ 
ered with most receivers. This would give you 
500 kc of any VHF band depending on which 
converter you switched to. Also coverage of 
twenty meters which is rumored to be still in 
operation. 

In any case the unit should be arranged so 
it can be switched in and the regular tuning 
oscillator or crystal out and vice versa, with 
just the flick of one switch. The oscillator 
should be disabled when normal tuning is 
used to keep down any odd birdies that might 
appear. 

A few things to keep in mind when build¬ 
ing the unit to use with a particular receiving 
setup: The more range you cover, the less dis¬ 
tance between pips and the less you can tell 
of their nature. If you put a fairly good dial 
on the handset variable condensor in the oscil¬ 
lator you can center a pip and keep it centered 
while you reduce the sweep to zero and look 
at that signal alone and hear it in the speaker. 
On a dead VHF or UIIF band a signal com¬ 
ing on will cause a low frequency note in the 
receiver speaker. Vary avc, bfo and volume 
settings for best results. If different selectivi- 
ties are available on the receiver see which 
works best. If noise pulses from a 60 cycle 
source stand still on the screen, change the .1 
uf condenser or the 180 k resistor in the saw¬ 
tooth oscillator slightly so it will not sync with 
the noise. This will make it easier to distin¬ 
guish between signals and power line noise. 
Turn the rf gain down so that noise is just 
visible on the base line. You can spot check 
with your own transmitter or exciter to deter¬ 
mine the frequency range covered. Be sure 
and compare your ability to detect weak sig¬ 
nals with the scope to results you get by listen¬ 
ing to the speaker and manual tuning with the 
bfo on. 

. . . W5NPD 
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Jim Fisk WA6BS0 

1 560 Glencrest Court 

San Jose, California 

Photos by Jim Harvey WA6IAK 

UHF Grid Dipper 

In answer to your pleas for complete plans for a good UHF 
grid dipper , WA6BSO has written his up. It covers 300- 
680 me and you can even use a precalibrated dial if you 
follow his instructions carefully. 


When building or testing equipment for the 
420 me band, amateurs invariably run into the 
problem of, “Where am I?”. It becomes a little 
difficult to tell whether you are actually in the 
band or somewhere nearby. The uninitiated 


will counter that you should be able to figure 
close enough, after all the band is 30 me wide; 
but even the experienced old timer will con¬ 
firm that this just isn’t so. 

The 420-450 me amateur band falls be- 
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tween the VHF and UHF television assign¬ 
ments and there is very little to use for a 
frequency reference point. It is nearly impos¬ 
sible to tell exactly where you are without re¬ 
sorting to expensive commercial gear or lecher 
wires. Nor is the problem confined to the 
meter band; when building crystal controlled 
converters for 432 or 1296, it’s nice to know 
that the last tripler is really tripling and not 
doubling or quadrupling. Even with a 45 or 
50 me crystal, it’s quite easy to tune up on 
the wrong harmonic. Remember that a 40 me 
change at 400 me is analogous to a 400 kc 
change on 75 meters. 

There are several commercial instruments 
that fill this requirement nicely, but the cost of 
the least expensive of these w ould buy a pretty 
respectable all band receiver. Occasionally 
suitable test equipment appears on the surplus 
market, but again, the price is prohibitive. 
The simple UHF grid-dipper described in this 
article was designed specifically to economi¬ 
cally fill this need. It covers the frequencies 
from 300 to 680 me at a total cost that is 
comparable to a low-frequency kit-type grid- 
dipper. By using junk-box parts and smart 
horsetradesmanship this cost may be substan¬ 
tially reduced. I should hasten to point out 
that substitution of parts in the tuning head 
should be avoided if accurate dial calibration 
is desired. 

This particular grid-dipper has been dupli¬ 
cated several times and in each case calibra¬ 
tion has been within several percent of the 
original unit; at least as accurate as the 


C4 

500 pi 



CI.C2.C3 STANDOFF BUTTON BYPASS CAPACITORS 
C4 BUTTON CAPACITOR (SEE TEXT) 

C5 E F JOHNSON TYPE 160-104 VARIABLE 

L PLUG-IN COIL 

Pi AMPHENOL 9I-MC4M MALE CABLE PLUG 

RFC's 8-1/2” No 26 ENAMELED WIRE WOUNO ON 
1/2 W. OOK COMPOSITION RESISTORS 

Fig. 1. Schematic of the rf head of the UHF grid 
dipper. 

familiar kit-type grid-dipper. This is helpful 
to the ham who does not have access to com¬ 
mercial equipment for calibration purposes. By 
using the layout and parts described in this 
article, the precalibrated dial illustrated in 
Fig. 8 may be used with a minimum of error. 

Although an accessory power supply, modu¬ 
lator and indicator are included in this design, 
an enterprising ham could use the power sup¬ 
ply and meter presently available in any lower 
frequency tube type grid-dipper. Although us- 



MAY 1966 


25 




ing a modified low-frequency dipper is simple 
and inexpensive, the power/indicator box spe¬ 
cifically designed for the UHF tuning head 
has several features that are not available in 
inexpensive kit-type units. These include in¬ 
ternal 1,000 cycle modulation, provision for 
external modulation, and voltage regulation 
which provides the necessary stability at the 
ultra high frequencies. 

The rf tuning head 

The heart of this instrument lies in the tun¬ 
ing head itself. There is nothing particularly 
new or different about the circuit, but at these 
frequencies stray inductance and capacitance 
in circuit layout and construction will seriously 
affect the end result. All the lead lengths must 
be as short as humanly possible and physical 
circuit layout must follow standard UHF 
practice. One of the big problems in building 
tunable oscillators at UHF is to obtain an os¬ 
cillator that will tune from one end of the 



range to the other with no "holes,” frequency 
jumping or instability. The series tuned 6CW4 
nuvistor oscillator shown in Fig. 1 fills these 
requirements. 

Insofar as possible, all the tuning head wir¬ 
ing is done on a point-to-point basis with the 
components mounted directly to the 6CW4 
tube socket or button capacitor lugs as illus¬ 
trated in Fig. 3. To obtain the desired accu¬ 
racy with the precalibrated dial, this diagram 
should be followed as closely as possible. 

To keep stray circuit inductance to a mini¬ 
mum, all wiring between the coil and tube 
socket is done with one-quarter inch wide 
strips of thin copper sheet. In addition, the 
rotor of the variable capacitor is connected to 
the 6CW4 grid (pin 4) with a short strip of the 
same material. The only tricky part of this 
wiring is the installation of the series capacitor 
C4. This capacitor is a 500 picofarad button 
type mounted as shown in Fig. 5. The “S” 
shaped bracket (“A”) is made from a one- 
quarter inch wide copper strip, one and one 
half inches long and soldered to the mounting 
stud of the capacitor. Connection to the 6CW4 
plate (pin 2) is made with the soldering lug 
on top of the button. 

Connection to the stator of the variable ca¬ 
pacitor is accomplished with another short 
strip of thin copper as shown in Fig. 5 (“B”). 
This piece of copper is bent so it touches both 
stator mounting pins when the unit is assem¬ 
bled; then it is soldered in place. 

The oscillator and tuning mechanism are 
housed in a standard 2M X 23* X 4 inch chassis 
box laid out as shown in Fig. 4. Although the 
author’s unit is based on an LMB type 107 
chassis box, other manufacturers have simi¬ 
larly sized boxes which are equally suitable. 
The layout of the enclosure is straight-forward 
and no difficulty should be found in duplicat- 
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Fig. 4. Layout of the tuner chassis, chassis cover, dial, connector insulator, oscillator support and oscil¬ 
lator support angle. 

ing it. The dial and coil socket cutouts are screw holes are drilled with a standard )s inch 


made by drilling or punching round holes and 
then cutting out the area between them as 
shown in the drawing. This is easily done 
with an Adel “nibbling” tool. All of the small 


drill to pass 4-40 screws; %> inch holes will 
be required if 6-32 screws are used. 

The dial window is cut from a sheet of 
inch clear plastic to the dimensions shown in 
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both the button capacitor ano variable capacitor 

CONNECTING STRAPS (A AND B RESPECTIVELY) ARE MADE 
FROM 5/*6‘ WIDE Thin COPPER STRIPS ANO FORMED INTO 
SHAPE AS SHOWN NOTE THAT THE STATOR SUPPORTING 
PINS ON THE VARIABLE CAPACITOR HAVE LENGTHENED 
SOMEWHAT FOR PURPOSES OF THIS ILLUSTRATION 

Fig. 5. Exploded view of the connections between 
the 6CW4 and the coil socket. 

Fig. 4. A hairline is scribed in the center of 
this window; if a more distinct line is desired, 
this scribe mark may be filled in with black 
india ink. After the toner enclosure is com¬ 
pleted, this dial window is epoxied in place 
over the dial cutout. 

The coil socket is made by installing two 
banana jacks (E. F. Johnson type 108-740) on 
% inch centers in the Teflon connector insu¬ 
lator illustrated in Fig. 4 (if Teflon is not 
available, Polystyrene may be used). This 
“socket” is installed over the large oblong hole 
cut in the end of the chassis. The screw holes 
used for mounting the connector insulator are 
match-drilled to the holes in the insulator it¬ 
self. In this way it is properly mated to the 
enclosure. Although nylon attaching screws 
were used in the original model, they are not 
necessary and regular metallic screws will not 
alter any of the oscillator’s characteristics. 

To reduce stray capacity to a minimum, the 
oscillator circuitry is mounted on an insulating 
sheet. Teflon was used for this purpose in the 
original unit, but epoxy board with the copper 
peeled off would be perfectly suitable. Sheet 
polystyrene is not too desirable in this location 
because of its susceptibility to heat. The en¬ 
velope of the 6CW4 gets very hot and the 
ambient temperature within the confines of 
the small chassis is quite high. 

The general layout of the Teflon oscillator 
support and associated support angle are also 
shown in Fig. 4. The angle is cut out from a 
piece of He inch aluminum sheet and bent in 
a vise to form the angle. When these two 
pieces are mated together, the metal angle 


will probably interfere with the lower nuvistor 
socket mounting screw. It must be drilled out 
using the hole in the oscillator support as a 
guide. This additional hole is not shown be¬ 
cause its exact location will vary from unit to 
unit and depends upon the accuracy with 
which the parts are laid out. 

The dial mechanism is not complicated, but 
it is hard to ascertain from the photographs 
exactly how it is put together. The exploded 
drawing of Fig. 6 should help in this respect. 
The vernier mechanism is an Eddystone 10:1 
planetary drive that provides both smooth 
action and repeatability in a small package. 
Although this unit is manufactured in Eng¬ 
land, it is available from many of the larger 
electronics parts houses in this country. 1 

Substitution of similar drives should be per¬ 
fectly satisfactory as long as they don’t extend 
more than one inch beyond the front panel 
of the tuner chasssis. 

The vernier drive is connected to the vari¬ 
able capacitor through a inch polystyrene 
shaft l-!i inches long and the usual “M to fi” 
shaft couplers. Polystyrene or some other in¬ 
sulator must be used here because the rotor of 
the capacitor must be isolated from ground. 
Because of the space limitations inside the en¬ 
closure, the coupler at the variable capacitor 
end of this shaft is only one-half of a standard 
coupler. A standard “ft to ft” coupler is sawed 
in two and one-half is epoxied to the end of 
the polystyrene shaft. Save the other half; it 
will be used for the dial drum hub. 

The 8 pf variable capacitor was designed 
for screwdriver adjustment and its Me inch 
shaft must be made compatible with the 
standard coupler. This is accomplished with a 
bushing made from sheet copper. A short 
piece of ft inch wide, inch thick copper 
strap is formed around the capacitor shaft and 
takes up the slack between the shaft and the 
coupler. 

The drum dial in the original unit was 
made from the metal top of a Johnson’s Shoe 
Shine Kit (49t‘ at the local grocers), but any 
similar closed cylinder 1-Wm inches in diam¬ 
eter and about 1- U A« inches long should be 
suitable; other diameters will void the accu¬ 
racy of the precalibrated dial. The “skirt” or 
bottom rim is cut off the metal can at the cir¬ 
cumferential notch and a ft inch hole is drilled 
in the center of the top. The remaining half of 
the ft inch shaft coupler that was left over 
from the polystyrene shaft is then epoxied in 
place over the hole to provide a dial drum 
hub. Another hole is drilled in the side of the 

‘Arrow Electronics, 900 Kt. 110, Farmingdale, N.Y. $1.50. 


28 


73 MAGAZINE 




can n /ni inches from the top; this provides ac¬ 
cess to the shaft coupler on the rear end of 
the vernier drive. 

The precalibrated paper dial may now be 
cemented in place. It's a good idea to cement 
a piece of white paper the same size as the 
dial between the dial and the drum, otherwise 
the label on the can will show through the 
paper dial. Rubber cement is recommended 
at this point to prevent excessive wrinkling 
and distortion of the dial. 

When all of the dial parts are completed, 
they are put together as shown in Fig. 6. It’s 
a little crowded in the small box, but all of 
the parts will fit. However, in order to get all 
of the dial machinery into the box in the right 
order, a correct assembly sequence must be 
lollowed. First the polystyrene shaft and cou¬ 
pler are inserted into the dial drum from the 
rear. Next insert the Eddystone drive assembly 
through the hole in the front panel and mate 
it with the end of the polystyrene shaft. Place 
the bushing over the capacitor shaft, attach 
the polystyrene shaft and tighten the coupler; 
also tighten the coupler at the back end of the 
Eddystone drive thru the access hole pro¬ 
vided in the dial drum. Install the vernier 
drive mounting screws. Now completely mesh 
the capacitor plates, center the low edge of 
the dial in the window and tighten up the 
dial drum hub. Disassembly must be accom¬ 
plished in reverse order. 

The tuning head is attached to the indiea- 
tor/power unit through a four-conductor cable 
three feet long. This cable is attached to the 


box with a plastic cable clamp mounted in a 
hole provided immediately adjacent to the 
oscillator support angle and exits through a 
rubber grommeted hole at the front end of the 
enclosure. There is not enough room at the 
rubber grommet to use a cable clamp, so the 
cable is epoxied to the box at this point. Be¬ 
fore installing the cable, however, check for 
sufficient clearance between it and the dial 
drum. It will probably be necessary to route 
the cable along the corner of the chassis to 
gain enough clearance. 

Power indicator modulator 

The power/indicator unit is housed in a 
standard 9x6x5 inch utility box (Bud type 
AU-1040 or equivalent). The layout of this 
circuitry is not at all critical, and just about 
anything that suits the builder may be used. 
The only particular caution that must be ob¬ 
served is with the transistorized 1 kc phase 
shift oscillator. This unit is built on a piece of 
perforated epoxy board (Vector 32AA1S) I-Tu; 
inches wide and 1 - l M« inches long. To pre¬ 
clude any 60 cycle pickup, this board is sit¬ 
uated on the opposite side of the chassis from 
the power transformer. 

In the author’s case all the power/indicator 
components were mounted on a 4 x 5 x 1 
inch aluminum chassis. This chassis was then 
mounted to the front panel of the utility box 
with the phone jack and power plug mounting 
nuts. Two large diameter holes (l-Vs inch) are 
punched in the rear panel to provide access to 
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300 - 350 MC 345 • 405MC 400 - 480 MC 



CUT A PIECE OF No 10 AWG BARE 
| ) COPPER WIRE TO THE LENGTH SHOWN 
IN THE ORAWINGS ABOVE 



( 3 ) FORM COIL AROUND l/Z’ MANDREL 


ASSEMBLY PROCEDURE 



480 - 580 MC 


550 - 670 MC 



CUT A 1/4* WIDE STRIP FROM A PIECE 

O of 050 0 / 32 *}thick copper sheet 

TRIM TO LENGTH SHOWN IN ORAWINGS 
ABOVE AND MARK BEND LINES 1/4* IN 
FROM EACH END ROUND OFF CORNERS 



-—v wr r LUUJ hi « WIUC, OCHU I *fw 1/^ 

2 ) THE SHOULDER ANO 3j TABS AT RIGHT ANGLES TO (4 1 FORM COIL AROUND 3/8" MANDREL 

file smooth the strips, solder the ' 

MODIFIED PLUGS TO THE TABS 


ASSEMBLY PROCEDURE 


Fig. 7. The coils for the UHF grid dipper. 


the fuse holder and to pass the AC power 
plug. A chassis handle (Bud H-9168) on the 
top and rubber feet on the bottom just about 
complete the unit. There is one other addition 
however; five pairs of %-j inch holes, drilled on 
n Aa inch centers along the rear edge of the top 
of the box provide convenient storage for the 
five frequency determining coils. A coat of 
spray paint and some Datak “Letraset” dry 


transfer labels are the finishing touches. 

Calibration and operation 

Without access to existing 420 me equip¬ 
ment with known frequency characteristics, 
exact calibration in this band is impossible. 
However, this grid-dipper may be checked on 
the other ranges with the aid of an all-band 
television receiver. If the circuit layout and 
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ALIGN THIS LINE IN DIAL WITH CAPACITOR FULLY MESHED 
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Fig. 8. Full size dial scale. 


construction techniques described are closely 
followed, good correlation can be obtained 
and reasonable accuracy insured. The bands 
that are likely to be the furthest off are the 
lowest and the highest. In the lowest the coil 
spacing is quite critical and in the highest a 
slight change in length will move the fre¬ 
quency several megacycles. An accuracy of 2% 
at 600 me is plus or minus 12 me; close atten¬ 
tion to the specified dimensions should provide 
accuracy better than this. 

Operation of this grid-dipper is exactly the 
same as any lower frequency unit. It may be 
used in determining circuit resonance, detect¬ 
ing parasitic oscillations or as a signal genera¬ 
tor. Because of its extended range, it has been 
found to be very useful in determining the 
series resonance point of rf chokes and ee- 
amic bypass capacitors. 

In the detect mode, this unit will indicate 
f voltages as low as 50,000 microvolts. More 
ensitive operation may be obtained if it is 
sed as an oscillating detector. In this case 
eadphones are used and an audio beat note 
ill be heard when the grid-dipper is tuned to 
he oscillator being checked. In the upper 
requency ranges, it is usually difficult to ob¬ 


tain an actual beat note, and only a “tick” 
will be discernible when you tune by the 
frequency of the unknown energy. 

When the oscillator is tuned between 605 
and 650 me, there is sufficient second har¬ 
monic energy to provide a strong reference 
signal in the 1215 me amateur band. This is 
particularly useful in the initial tune-up of 
converters for this band. Use of the internal 
1000 cycle modulation aids in distinguishing 
the grid-dipper signal from other rf sources 
that are present throughout the spectrum. 
There are many other applications for which 
this instrument is suited, but entire books 
have been written on the subject and they 
won’t be recounted here. 2 

Since this unit has been built, it has proven 
to be extremely useful in tuning up gear for 
432. It has been borrowed a number of times 
and in every case a desire has been expressed 
for “one just like it”. Hopefully this article and 
the pre-calibrated dial will fill that need. 

. . . WA6BSO 

!"How to Use Grid-Dip Oscillators,” Rufus P. Turner, 
Copyright I960, John F. Rider, Indianapolis, Indiana 
“Servicing With Dip Meters,” John D. Lenk, Copy¬ 
right 1965, Howard W. Sams, New York, N. Y, 


SUBSCRIBE TO 73 


Nome . 

.Call . 

1 year $4 . 

. . 2 years $7 . 



3 years $ 10 . 

. . . . New subscription 

City . 


Renewal . 

Extension of sub . . . 

State . 

. Zip Code. 

. loAR for one year and 

73 for one year $7 . 

Please include your zip code. 





73 Magazine, Peterborough, N. H. 03458 


MY 19M 


>1 



















Francisco Silva Jr. PY2CUB 
Caixa Postal 30,123 
Sao Paulo, Brasil 


PY2USA 


Call PY2, one of these evenings. Chances 
are you will get a prompt answer in English, 
from the city of Sao Paulo, in Brazil. You will 
be hitting quite a town—about 5,000,000 
people in a melting pot that makes this the 
most interesting city in all Latin America. It 
is different, it is unusual, it is really cosmopoli¬ 
tan. To begin with, it is the most Americanized 
center below the Rio Grande, a sprawling city 
that is about thirty-five miles wide in an in¬ 
cessant growth that reminds one of Los An¬ 
geles, Chicago or Detroit. We pauJistas are 
proud of our capital city for several reasons: 
It is a large industrial center right on the 
coffee belt of Brazil; agriculture and industry 
side by side in an amazing demonstration that 
the tropics do not produce only sleepy cam- 
pesinos under huge sombreros. Bustling Sao 
Paulo will destroy any tourist’s illusions as to 
the manana-nianarui image which may still 
exist in any visitor’s mind. No other city in all 
Latin America has the many fortunate com¬ 
binations that Sao Paulo offers in size, in cli¬ 
mate, in modern facilities for comfortable liv¬ 
ing. 

Sao Paulo is only forty-five miles from the 
beautiful bathing beaches of the seaport of 
Santos—and yet we are 2,100 feet above sea 
level! In fifteen minutes by car you climb all 
that and you are away from the warmth of 
a tropical seaside port. Still you have a com¬ 
fortable temperature that seldom reaches 
freezing point in July or August, evenings are 
cool even in midsummer, hurricanes are things 
unknown to us—and all paulvstas apologize to 
foreign visitors for our reasonable downpours 
in January or in March. 

Take a walk down-town in this incredible 
city and look around. Nisei children show an 
amazing prettiness in their oriental features 

RADIO CLUB 


uniAo cultural brasil-estados unioos 



RUA CEL. OSCAR PORTO, 208 CAIXA POSTAL 7197 
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and distinctive European origin; Portuguese, 
German, Spanish, Italian blood of third-gen¬ 
eration Brazilians seems to make a happy com¬ 
bination with the Japanese product! Tow- 
heads, redheads, slant-eyed caboclos of Indian 
descent are all Brazilians named Johnson, 
Whitaker, Pignatari, Giovanni or Takasaki. . . . 

Read the trolley-car sign of destination: 
Brooklyn! Yes, it will take you to Brooklyn, 
a residential section of Sao Paulo, near another 
section called Indianapolis. On the way to 
Brooklyn you may drop off and walk down 
streets sounding so familiar to you Americans: 
Rua Nebraska, Rua Nova York, Rua Califor¬ 
nia .... If your teenagers ask for it, just look 
around and you will find it: Snack-Bar, cokes, 
hamburgers, ice-cream sodas. . . . Sears-Roe- 
buck is just five minutes away with counters 
displaying perfect copies made in Brazil of 
all those things to be found back home. The 
newsstands display New York papers just a 
few days old—and that certain TIMEly maga¬ 
zine which is distributed in Brazil on the is¬ 
sue’s date! Brazilians are familiar with Little 
Joe of Bonanza—and with Flintstone adven¬ 
tures brought to us in TV tapes. 

This is the town where PY2USA had to be 
created through imagination and originality. 
It is a radio club of the outstanding educa¬ 
tional entity promoting closer relations with 
the U.S. since 1938—the well-known Uniao 
Cultural Brasil-Estados Unidos, where 5100 
pupils of all ages learn English and the Amer¬ 
ican way of life by useful, practical and up- 
to-date methods. The organization occupies a 
modern building in an area almost the size of 
a city block. It is unusual in every detail be¬ 
cause—well, it is in Sao Paulo! 

PY2USA was officially opened on November 
26th last. Its rig had been sponsored by the 
Glencoe Rotary Club, of Illinois, through the 
efforts of W9JKC, lawyer Byron C. Sharpe. 
He was present for the ceremony, when a Bra¬ 
zilian flag draping a plate on the wall was 
taken down by his own hands to reveal our 
humble tribute: PY2USA, Sala Byron C. 
Sharpe. 

But this was just the initial step in our pro¬ 
gram of activities to foster better relations be¬ 
tween Americans and Brazilians, the leading 
brotherhoods in this vast continent. 

. . . PY2CUB 
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Art Lynch W4DKJ 
2827 Vai encici Way 
Fort Myers, Flo. 


W2USA/TV 

New York Worlds Fair 1940 


Two-way television, with voice, was accom¬ 
plished at the New York World’s Fair in 1940, 
for the first time in history. It is very interest¬ 
ing to note that this remarkable achievement 
was the work of radio amateurs. 

While the story of W2USA-the six-station 
amateur set-up at the World’s Fair, 1939—is 
“Old Hat” to many old timers, there are now 
thousands who never heard of it, and a brief 
review is indicated. 


One of the most active amateur radio 
groups in the metropolitan New York area was 
the Garden City Radio Club, of Garden City, 
L.l. One of the outstanding features of that 
club was the fact that it had no charter, no 
by-laws, no officers and no regular meeting 
times. By general choice, Stanley P. McMinn, 
W2WD, was “Honorary Secretary.” 

When several of the “gang” got their heads 
together and thought we should have a meet- 



Before the opening gun was fired, for the public showing, a trial run was conducted. Here, Bill 
Meissner W2HYJ, host at W2USA/TV has the camera trained on Arthur H. Lynch W2DKJ, Manag¬ 
ing Director of the W2U5A Radio Club, who is shown chatting with Fred Cusick W2HID, operating 
similar equipment, on the roof of the New York Daily News Building, eight miles away. Some idea of 
the speed with which this circuit was tossed into operation, may be had from the location of the TV 
receiver, on top of a waste basket. 
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ing, Mac would be notified and it was his job 
to pass the word to all the members. Most of 
the meetings were sumptuous affairs, includ¬ 
ing complete bar service, the meeting, and 
then roast turkey and roast ham, with beer, 
wine or ale. As a rule, some prominent person, 
who happened to be in the New York area, 
would be the Guest of Honor. These meetings 
generally took place in the elaborate basement 
play rooms, in the home of former ARRL 
Hudson Division Director, Dr. Lawrence J. 
Dunn, then W2CLA and now, W2LP. 

When Dr. John S. Young, the famous an¬ 
nouncer, was asked by Grover Whalen, Presi¬ 
dent of the N.Y. World’s Fair, 1939, to be¬ 
come head of the Communications Depart¬ 
ment, it was Dr. Young’s idea that amateur 
radio should have a prominent place in the 
Fair’s activities. He communicated with ARRL 
and was told that Dr. Dunn could, no doubt, 
be of great assistance to him. He most cer¬ 
tainly was. At his suggestion, the W2USA 
Radio Club, Inc., was organized. There were 
five Directors: L. M. Cockaday W2JCY; C. B. 
Cooper, Fiscal Director; Arthur H. Lynch 
W2DKJ, Managing Director; Dr. A. L. Walsh 
W2BW, and John S. Young, Liaison Director. 
There was a very impressive list of “Honorary 
Members”, including; Dr. Lee de Forest, Pres. 
Lee de Forest Laboratories; Paul F. Godley, 
Pres. Radio Club of America; Raymond A. 
Heising, Pres., Institute of Radio Engineers; 
Lenox R. Lohr, Pres., National Broadcasting 
Company; Alfred J. McCosker, Pres., Station 
WOR; William S. McGonigal, Pres,, Veteran 
Wireless Operators Assoc.; William S. Paley, 
Pres., Columbia Broadcasting Company, and 
Eugene C. Woodruff, President of American 
Radio Relay League. In anyone’s book that 
would seem to be an impressive group! 

Actually, the work done at the World’s 
Fair began long before the fair opened. For 
instance, the famous “Round the World 
Round the Clock” Relay Message, to stations 
throughout the world, from Grover Whalen, 
was sent every hour, on the hour, for twenty- 
four hours, on New Year’s Day, 1939, from 
the Fair Grounds, through W2DKJ2, to many 


Art Lynch W4DKJ, former W2DKJ and 
W2USA (for the World’s Fair), first went on 
the air as a ham when no licenses were need¬ 
ed. He served on a number of yachts, includ¬ 
ing the famous Wakiva and Wakiva 11, was 
the first public relations director of RCA, edi¬ 
tor of Radio Broadcast Magazine, a radio 
manufacturer, etc. He retired a few years ago 
from his own company in Florida. 



Lola Lane, star of "Girls on the Road" photo¬ 
graphed with an ordinary camera from the front 
of the picture tube, gives an idea of the definition 
which was possible. Stills were used for setting 
up, but live subjects seemed much clearer. It was 
generally agreed that definition was considerably 
better than this photo would indicate. 

McMinn, W2WD photo. 

relay stations, in the New York area and re¬ 
layed by them, on most of the amateur bands, 
giving us world coverage. Within an unbeliev¬ 
ably short time, just four hours, we received 
a reply, from a Llama Priest, in Tibet. 

Unfortunately, the impression was created 
in some quarters that all work from the Fair 
was to be carried on on 5 meters, which was 
the frequency (wave length, if you wish) to be 
used at W2USA, when we received our li¬ 
cense. Incidentally, the license was not re¬ 
ceived until the day the Fair opened. All com¬ 
munications prior to that were handled by 
W2DKJ/2, located at the Fair Grounds. Ac¬ 
tually, when we were completely set up, we 
had complete receiving, transmitting and an¬ 
tenna facilities operating on every amateur 
band then available—and all from a single 
room, in the Hall of Communications. 

Some of the finest operators in the country 
helped us, both at our temporary “Shack” and 
through their home stations, handling “relays”. 
Ultimately, when we did get our W2USA li¬ 
cense, most of our problems were washed out. 
Because I was able to put in the necessary 
time to conduct affairs at W2USA, I was 
chosen Managing Director. Looking back on 
the job done at that time, I take a great deal 
of pride in the number of “Firsts” born there. 
And that brings us to the story of W2USA/TV. 

While controlling the operation of W2USA, 
I was operating a radio manufacturing busi¬ 
ness, among other things, such as being the 
New York Representative of the National 
Company. As a member of the Radio Manu- 
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Lee Waller W2BRO, 
looks ot the picture tube 
of the home-built re¬ 
ceiver, as the first pic¬ 
ture was received from 
W2DKJ/2, on the roof 
of the N.Y, Daily News 
Building, eight miles 
away, where Fred Cusick 
W2HID, a CBS engineer, 
worked for W2USA, on 
his spare time, 

McMinn, W2WD photo, 


facturers’ Association, l was attending the an¬ 
nual “Trade Show”, of RMA, in Chicago. Ed 
Braddock W3BAY, of the Amateur Division of 
the Radio Corporation of America and an old 
friend of mine, invited me to the RCA room, 
to witness the demonstration of the first show¬ 
ing of a special tube, which RCA was intro¬ 
ducing for amateur TY f use. The show was 
remarkable! From their room, in the old Ste¬ 
vens Hotel, they were able to produce rather 
good pictures of boats, out in the lake, a cou¬ 
ple of miles away. Right then the idea of 
W2USA/TV was born. Months of hard work 
followed. As briefly as I can tell it, without 
leaving out any of those who helped to make 
it a success, here we go! 

First, we secured the assistance of Lee Wal¬ 
ler W2BRO, who had put on the show in Chi¬ 
cago. Using some of the techniques described 
in a series of articles by J. B. Sherman and 


himself, which had appeared in the May, June 
and July 1939 issues of QST, and with the 
co-operation of my good friend. Cliff Denton, 
then in charge of the Radio Department of the 
N.Y. Daily News, we set up a transmitter on 
the roof of the Daily News Building, in New 
York, and a receiving rig in our “Ham Shack” 
in the Communications Building, at the Fail- 
Grounds. Fred Cusick, W2HID, an engineer 
with CBS, was selected to run that show. Boy, 
what a job he did! Fred, by the way, is still 
very active and has done much traveling with 
the Arthur Godfrey show. 

So, with this introduction, much longer than 
I thought it would be, I believe the photos, 
with their captions, can give you a fair idea 
of the job, done entirely by amateurs, more 
than a quarter of a century ago. of which 
thev have every reason to be very proud. 

. . W4DKJ 


Crowd around W2USA 
TV booth on the night 
the first two way circuit 
between the World's Fair 
and the Daily News 
Building, was opened. 


A Bert Uthe W2JZO photo. 
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12 volts on 
Six Meters 


Here’s a six meter crystal controlled con¬ 
verter designed especially for the radio am¬ 
ateur who has tasted the misfortune of using 
transistor VHF converters, and the poor com¬ 
patibility of these units with high power VHF 
transmitters. 

Several years ago the tube manufacturers 
went to a great deal of trouble to design a line 
of 12 volt tubes for radio receiving applica¬ 
tions, yet few of these tubes have appeared 
in published ham radio circuits. I feel as 
though I’m resorting to antiquity to design a 
converter using them, however, the results 
proved excellent, and the compatibility with 
a 100 watt input transmitter proved well worth 
the effort. 

After a thorough search of the tube manual 
I found the one tube that would merit opera¬ 
tion in the VHF bands for RF and converter 
service. The 12EC8 is listed as a VHF triode- 
pentode which contains a medium mu triode 
and sharp cut off pentode. It is intended for 
use as a combined VHF oscillator and mixer 
where the heater, screen grid, and plate volt¬ 
ages are supplied directly from a 12 volt auto¬ 
motive battery. 

The internal arrangement of the 12EC8 sug¬ 
gested a grounded grid first RF amplifier fol¬ 
lowed by a pentode second RF amplifier. This 
established the excellent noise figure to work 
with the pentode mixer and triode oscillator 
combination. 

Four tuned circuits preceed the mixer in a 
stagger tuned broad band configuration with 
link coupling between the first and second RF 
and link coupling to the mixer input: affording 
the maximum rejection of adjacent signals and 


th-se on the intermediate freq. 

The overall performance of the triode- 
pentode combination RF amplifier already 
described is such that the mixer following it 
has substantially no effect on the noise figure 
of the system. I felt that the pentode mixer 
would be less susceptable to oscillation trouble 
and afford a better isolation between RF and 
IF and contribute to the ability of the con¬ 
verter to reject signals on other than the de¬ 
sired frequency range. The pentode has a 
higher conversion gain and due to inherent 
power sensitivity would require less oscillator 
injection voltage, allowing maximum sensitivity 
to S-l signals. 

One stage of if amplication follows the 
pentode mixer, before the output is passed on 
to the receiver. 

The tubes in the converter are cathode type 
tubes and may be operated from AC. A built 
in ignition and AC ripple filter with a 1N60 
diode provide everything necessaiy to operate 
either from 12 volts AC or DC. 

Mechanical details 

A 2 is x 254 x 12-inch Minibox (Bud CU-2114) 
comfortably houses all components without 
crowding, although VHF circuit lead lengths 
were kept very short through careful parts 
layout. Holes are drilled in the box section 
having the 254 x 254-inch ends according to 
the photos. After drilling, larger parts are 
mounted on this chassis in the locations marked 
on this illustration. Tube socket pins are po¬ 
sitioned in the direction indicated on each 
socket hole circle and fastened with a 4-40 x 



Edward Pendleton K8ADG 
Box 22 

White Pigeon, Michigan 







Jt inch machine screws through holes' drilled 
to match those on the socket. The lugs for the 
pins 1, 4 and 8 on the first and second RF 
amp socket are soldered to the center pin on 
the socket. The center pin is then grounded 
to a lug under the socket mounting screw near 
pin lug 4. 

The lugs for the pins 3, 4 and 8 on the 
12EC8 mixer tube socket are soldered to the 
center pin on the socket. The center pin is 
then grounded to a lug under the socket 
mounting screw near pin lug 4. 

The lugs for pins 2, 3 and 7 on the if tube 
socket are soldered to the center pin on the 
socket. The center pin is then grounded to a 
lug under the socket mounting screw near pin 
lug 3. 

Next, the heater and plate voltage leads 
are run to the tube sockets, RF coils, and the 
three insulated terminal posts, as pictured in 
the bottom view. 

Resistors and by-pass capacitors which run 
between the tube sockets and ground lugs are 
then assembled. All coils and RF chokes, 
which previously have been wound according 
to the data in the parts data, are mounted be¬ 
tween their associated components with short¬ 
est possible leads. 

Link coupling between the first and second 
RF amplifiers is constructed of #20 enamelled 
wire with two turns at the cold end of each 
coil. The second RF to mixer grid coil link is 
#20 enamelled wire with one turn at the cold 
end of each coil. 

Power connection is made through an RCA 
phono jack mounted in the end of the con¬ 
verter. 


Adjustment procedure 

All wiring should be re-checked after com¬ 
pleting assembly, then power may be applied 



Fig. 1. Schematic of the six meter converter us¬ 
ing low plate voltage tubes. 


and measured at each tube socket before in¬ 
serting the tubes. The input jack JI is con¬ 
nected to the antenna. Output jack J2, is con¬ 
nected through a coaxial cable to the antenna 
terminals of a communications receiver cover¬ 
ing the proper range. Install all tubes and a 
suitable crystal and a 0-3 ma meter is tempo¬ 
rally connected in the plate voltage lead to L6. 
Output may be obtained from the oscillator 
over a wide range of L6, but a sharp dip in 
plate current should occur when oscillation at 
the crystal frequency takes place. Check the 
frequency of operation with the grid dip oscil¬ 
lator or a receiver tuned to the crystal fre¬ 
quency. 

Conversion grid current at the mixer should 
be checked using a VTVM at the junction of 
R3 and R4. Negative .4V dc should be present 
with the crystal operating, falling to —.25V dc 
with the crystal removed. Approximately 10 to 
12 microamps of grid current should be present 
for proper operation of the mixer. 

Using the grid dip oscillator align the RF 
and mixer grid coils to the 6 meter band. For 
a final alignment some local long winded oper¬ 
ator can provide a convenient signal source, 
and L1-L5 adjusted for maximum signal with¬ 
out oscillation. 

. . . KSADG 


Ports Data 

6 Meters: 

LI, L2, L3, L4, L5-8T #20 CW ' 4 " form. 

L6- 7 T #24 CW Vi" form. 

L6A- 3T -r24, cold end L6. 

10 Meters: 

LI, L3, L3, L4, L5, L6-t6T #24 CW, y A " form. 

L2- I4T #24 CW l/ 4 " form. 

L6A- AT #24 CW ot cold end L6. 

L7-Groyburne Loopstick. 

L8-2.5 mh RF choke. 

XI- Third overtone: 49 5 me for 6 meter mobile; 43 me 
for 7-11 me if; 27.45 me for 10 meters mobile; 26.3 
me for I I meters mobile. 
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Roy Vath WB2FYB 
1 334 Teaneck Rd. 
Teaneck, N.J, 07666 


Getting 


on 432 the Easy Way 


After reading about all the activity on the 
first UHF band allocated to amateurs, I de¬ 
cided it would he quite a hit of fun to try and 
get a signal on the air. After reading plenty 
of articles about the construction of all kinds 
of transmitters, I decided to experiment with 
one of my own; using a type of antenna cou¬ 
pling I had discovered while playing around 
on 220 me. It may not look as though it would 
work, but this tripler works well and there 
are quite a few fellows who will testify to it. 
A few are WA2JVO, WB2COZ and W2NTY 
as they have all heard the signal to prove it. 

Construction 

This tripler is built on a 4x8 inch piece of 
aluminum which in turn is mounted on top 
of a 4x8 aluminum box. Construction should 
he exactly as the template indicates. 

Starting at the grid end LI and L2 should 
he resonant at the frequency of 144 me. It is 
a good idea to check it with a grid dip 
oscillator if you have one available. 

L3A and L3B are four and a half inches 
long, bent down at the tube end one half inch 
so they are on the same plain as the part of 
the butterfly variable to which you will solder. 
L4 is a 1/2 inch loop which is standard for 
this frequency except it is grounded at one 
end. 

L5 is a four and a half inch piece of wire 



Fig. 1. Schematic of the tripler. 


coupled to the plate tank closest to the ground 
end of L4 and adjusted for maximum output 
using a number 47 pilot bulb or whatever you 
may have. 

B plus is applied 3 inches from the center 
of the 7 pf per section butterfly. On one of 
the few built so far, maximum output was ac¬ 
quired with the B plus 3'i inches from the 
center of the condenser. So don’t be afraid to 
play with this adjustment. 


Tune-Up procedure 

Apply 5 watts of drive to the input and 
turn Cl until the pilot light lights. Adjust L5 
for maximum output. Connect an Antenna to 
the output. (I built the beam described by 
Hoisington in 73, December 1964. Note: If 
you want to get all elements on it, get a 14 
foot boom; then call CQ and fight your way 
through all the QRM.) 

Using the audio from the driver, you will 
be able to work the boys; but they will all tell 
you it is mushy. What I did was take an old 
record player audio amplifier and convert it 
to a modulator. This may be a good idea in 
case there are any official observers in your 
neighborhood. 

By the way, the output of this gem is 4% 
watts measured on a Bird watt meter. 

. . . WB2FYB 
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Layout of the tripler. 
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A year's run of four magazines in two handy \olurnes. The pile of leftover scraps is nearly nine inches 
high! 


Dealing with the Information Explosion 


Researchers the world over are trying to do 
something about the information explosion. 
Too many unnecessary facts cover up the 
essential ones. But the researchers aren’t the 
only ones lacing this problem. There are any¬ 
where from one to eight or more magazines 
in the amateur electronics market, depending 
on what your interests are. A few years’ ac¬ 
cumulation of these can use up a lot of space. 
And there is the further problem of finding, 
in a mass of advertising and often additional 
irrelevant material, a particular bit of needed 
information. 

One solution is simply to throw out every¬ 
thing over ten sears old. The rapid develop¬ 
ment of all engineering fields at present makes 
this a reasonable solution. However, there are 


James Ashe W2DXH 

R.D. 1 

Freeville, N.Y. 

two counts against it. The first is a growing 
tendency to print material of fundamental .sig¬ 
nificance. which like mathematics, ages only 
very slowly. Much of Jim Kyle’s work, for 
instance, can be expected to outlast by a good 
wide margin most of the construction material 
now being printed. Also, if only four maga¬ 
zines are retained, that will still he a standing 
file of about 480 copies from a ten-year pe¬ 
riod. Too much for browsing! A better solu¬ 
tion is to save the useful and valuable ma¬ 
terial and discard the rest. 

Gruesome details 

Most modern magazines consist of several 
sections glued and stapled together. With 
some care, they may be dismantled into usable 
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pieces without too much interference from 
tlie glue and cover. A certain amount of care 
is required because they are assembled for 
the ages, though you may doubt this from 
some of the content and the properties of the 
paper. The greatest difficulty arises where the 
glue has worked its way far in between two 
sections. 

The first step is to find and remove the 
staples. A knife blade and pliers are appro¬ 
priate; fingernails definitely are not. When the 
staples are out, the magazine is opened to page 
one and the process commences. One page 
at a time, decide if you have any future use 
for it. Check each page even if it’s in a pure 
advertising or operating news section. Editors 
sometimes have funny ideas. Wanted material 
is removed by sharpening the crease at the 
back of the magazine and then tearing it out. 
If glue interferes, take the whole thing apart 
and cut off the usable page. Practice on other 
magazines of similar construction before get¬ 
ting into the good ones; it's quite important 
for future application not to spoil the inner 
edges of the pages. If you do, make a note 
of the month and page so the damage can 
be repaired later. 

A year’s supply of magazines will reduce to 
a remarkably small pile. Leaf through it and 
you will find that the general readability has 
been greatly improved. But all is not done 
yet! Paperback magazines are rather flexible 
and the pile of essentials will be much more 
so. One solution is stapling and storage in 
folders, each holding a year’s material from 
a single magazine. But a better one is to have 
them all bound up in nice volumes. This is 
not very expensive, the local price being $4.50 
for a volume up to three inches thick. Choice 
of colors, good library binding, and lettering 
included. Look around. If you have this done, 
a good arrangement is to place several blank 
pages for notes at the front and the back, and 
don’t forget to bind in the yearly indexes! And 
you can economize by binding more than one 
magazine into a given volume. Same price. 

The resulting volumes stand better, handle 
easier, take up less space, and are more read¬ 
able than the original piles of magazines. Get¬ 
ting out all the trivial, dated and irrelevant 
material makes a phenomenal difference. 
There is just one magazine for which this does 
not work. Of course it is 73 (I dare not submit 
this to any other editor!) which has such a 
terrific ratio of content to volume that you 
must bind it whole. And it’s become too thick 
for binding more than one year into a volume 
so there’s no economy there. Oh well . . . 

. . . W2DXH 



VALUABLE books from E.&E. 


great"haw-to-build!'data in the famous 

RADIO HANDBOOK <'« h u l 

Tells how to design, 
build, and operate the 
latest types of amateur 
transmitters, receivers, 
transceivers, and am¬ 
plifiers. Provides ex¬ 
tensive, simplified theory on practically every 
phase of radio. Broadest coverage; afl origi¬ 
nal data, up-to-date, complete. 816 pages. 
Order No. 166, only . $9.50 

RADIOTELEPHONE LICENSE MANUAL 

Helps you prepare for all commer¬ 
cial radio-telephone operator’s 
license exams. Provides complete 
study-guide questions and answers 
in a single volume. Helps you un¬ 
derstand fully every subject you 
need to know to obtain an opera¬ 
tor’s license. 200 pp. Order No. 030 .only. $5,75 



LEADING BOOK ON TRANSISTORIZED 
COMMUNICATIONS EQUIPMENT 

TRANSISTOR RADIO HANDBOOK, 

Donald L. Stoner, W6TNS, Lester 
A. Earnshaw, ZL1AAX. Covers a 
wide range of communication uses 
for both amateur and commercial 
applications. Includes audio and 
speech amplifiers, VHF transmit¬ 
ting and receiving equipment, SSB exciters, 
and complete SSB transceivers. 180 pages. 
Order No. 044, only . $5.00 

HOW TO CONVERT SURPLUS RADIO GEAR 
INTO AMATEUR AND CB EQUIPMENT 



Here is a wealth of conversion data 
in 3 volumes; includes photos, dia¬ 
grams, instructions. 

Vol. 1. Covers: BC-221, BC-342, BC-312, 
BC-348, BC-412, BC-645, BC-946.SCR-274 
(BC-453A & B&457A series). SCR-522, 
TBY, PE-103A. BC-1068A/1161 A. etc. 

Order No. 311, only . $3.00 

Vol. 2. Covers: BC-454, AN/APS-13, BC-457, ARC-5, 
GO-9/TBW, BC-357, BC-946B, BC-375, LM, TA-12B, 
AN/ART-13, AVT-112A, AM-26/AIC, ARB. etc.Order 

No. 322, only . $3.00 

Vol. 3. Covers: APN-1, APN-4, ARC-4. ARC-5, ART-13, 
BC-191,312, 342,348,375,442, 453.455.456-459, 
603, 624, 696, 1066, 1253, CBY-5200, COL-43065, 
CRC-7, DM-34, DY-2, DY-8, FT-241A, MD-7/ ARC-5, 
R-9/APN-4, R-28/ARC-5, RM-52-53, RT-19/ARC-4, 
RT-159, SCR-274N, 508, 522, 528, 538, T-15 toT-23/ 
ARC-5, URC-4, WE-701 A, etc. No. 333, only.. $3.00 




Order from your electronic parts 
distributor or send coupon below. 


EDITORS and ENGINEERS, Ltd. 


P.O. Box 68003, New Augusta, Indiana, Dept. 73-5 

Ship me the following books: 

□ No. 166 □ No. 044 □ No. 322 

□ No. 030 □ No. 311 □ No. 333 $_end. 


Name. 


Address, 


I City_State_Zip___J 
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Here’s the greatest advance in 
mobile history - - the Lancer 1000 
rated for 1000 watts DC input or 
2000 watts P.E.P. SSB (input to 
the final). Now enjoy the ultimate 
in 5-band mobile DX’ing with one 
dependable high power rated anten¬ 
na featuring: 

(1) Interchangeable coils for your 
favorite bands - - 15, 20 , 40 , 75/80. 

(2) Direct coupling on 10 meters. 

(3) Mosley-designed corona ring at 
antenna tip for elimination of 
corona power losses. (4) Capacity 
coupled top whip section for maxi¬ 
mum antenna efficiency. (5) 52 ohm 
impedance. (6) VSWR 1.5/1 or less 
on all bands. (7) Hinged whip for 
easy fold-over. / 8) Lower antenna 
section reverses to provide choice 
of hinge use on trunk or bumper. 

FOR MORE INFORMATION WRITE: 
(code no. 95A) 

UNuM/iuM/ S&okonwd, Ate. 


4610 N, LINDBERGH BLVD., BRIDGETON MO. 63042 


GEN, PURPOSE 



CPO and CW Monitor 

Here’s a simple CPO CWM monitor that I 
have been using at my station. It works very 
well. The antenna lead is a short length of in¬ 
sulated wire. Leave the switch in the center 
when not in use for code practice or CW moni¬ 
toring, or it max' annox vou! 

. . . Gene Cillespie W2EAE 


George Oberto K4GRY 

807 to 6146 

The nexv 6146B with its higher power and 
screen voltage rating is a natural to soup up 
an old 807 rig. Break the glass of an old 807, 
clean out the base and take an octal socket 
and wire it as in the diagram. Plug the 
adapter into the 807 socket, put a 6146B in 
the adapter, and with a slight returning of the 
grid and plate circuits you are ready to go 
without making any changes in your equip¬ 
ment. 

I tried this out on Motorola 30 and 50D six 
meter I’M equipment. The grid drive came up 
xxith the power output really climbing. A TBS- 
50 Harvey Wells, a GE rig, an Eldieo and 
several homebuilt rigs were tried with similar 
success. 

. . . K4GRY 



An adapter for converting 807 rigs to 61468's, 
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Hank Olson W6GXN 
3780 Starr King Circle 
Palo Alto, Calif. 


A Self-Regulating 
DC to DC Converter 

Apply 6 to 24 volts DC and get out 12! 


Often in the use of electronic circuits, the 
available primary power is extremely variable 
in voltage, causing many undesirable effects in 
the circuit performance. One of the most ag¬ 
gravating effects of this type is that of the 
variation of frequency of oscillators as input 
voltage is varied. The aircraft or automobile 
radio receiver is perhaps the most common de¬ 
vice plagued by this difficulty. 

The standard method of handling the mobile 
problem is to use a transistor magnetically- 

MAGNETICALLY - COUPLED MULT (VIBRATOR 



coupled multivibrator type converter to pro¬ 
vide isolation and voltage conversion, then use 
a series regulator. 1 

This means of regulating the output voltage 
of the converter is very fine, but rather in¬ 
efficient because we must dissipate power in 
the collector-base junction of the series regu¬ 
lator. Such a system is simply shown in Fig. 1. 

Improved efficiency could be obtained by 
using a switching-type regulator following the 
DC-DC converter. Such a regulator also uses 
a series transistor, but it is either saturated 
“on” or turned “oil" completely. The output 
is then a pulse train, the average DC value of 
which (after filtering) is the output voltage. 
Either the pulse width or the frequency (of 
a constant width pulse) is made output-volt¬ 
age-sensitive to effect regulation. 2 Such a sys¬ 
tem is shown in Fig. 2. 

The device to be described here combines 


Fig. I. DC to DC converter with a series regulator 
in the secondary DC circuit. This is not too effi¬ 
cient. 


Tap view of the self-regulating DC to DC con¬ 
verter. Note that this is the opposite side from 
that shown in Fig. 5. 
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Fig. 2. DC converter with asymetrical voltage-con¬ 
trolled multivibrator regulation. 

conversion and regulation in one simple circuit. 
It affords input-output isolation, high effi¬ 
ciency, and phenomenal input voltage toler¬ 
ance. In fact, the unit will work on any input 
voltage front 6V to 24V with a constant output 
voltage of 12V. This would make it possible, 
for instance, to operate a transistor radio re¬ 
ceiver on almost any type of vehicle having 
any battery voltage from 6V to 24V with 
either polarity grounded. 3 

The circuit is shown in Fig. 3, and it will be 
noted that it uses readily available and inex¬ 
pensive parts. The total semiconductor cost is 
about ten dollars, and the transformer core will 
only cost about two dollars. The Siemens B65- 
701 in 2000N28 material with a 0.41 mm gap 
works nicely. 

The regulation and efficiency are described 
in Fig. 4. It is rather a strange feeling to one 
to pick the device up as a “black box” and 
subject it to varying input voltage, with a 12V, 
100 ma lamp on the output as a load. The bulb 
doesn’t visibly change brilliance as the input is 
varied, and the input current drops off as we 
increase input voltage. This is all as it has to 
be. if efficiency is to be preserved, but to the 
“black box” viewer it at first appears to be 
black magic! 

The circuit uses a rather large transistor for 
the power level in the series switch position. 
The 2N174 used is not even heat sink mounted, 
because it is not the 40 watt dissipation fea¬ 
ture of this unit that is in use here. The 2N174 
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Fig. 3. Practical combined converter-regulator cir¬ 
cuit. An input of 6 to 24 volts gives terminals 3, 
1 and 6 are the beginnings of their respective 
windings. 12 volts output. 
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VARIABLE 
FREQUENCY 
ANTENNA SYSTEM 

This exclusive and amazing system 
possesses the unique property of 
an even performance over all fre¬ 
quencies between 1.4-30 Mc/s. 

Every JOYSTICK System is supplied complete 
with feeder and an antenna matching unit— 
selected by you to suit your personal set-up. 

It is ready to go on the air and gives an un¬ 
precedented 'lift' to signal strengths especially 
for 'cliff' and 'cave' dwellers—EVEN FROM 
UNDERGROUND! Naturally the advantages of 
using the 'JOYSTICK' 'up-in-the-cleor' are even 
greater! 

4,000 licensed stations and SWLS all over the 
world have already found that this is the first major 
break-through for 20 years in the field of aerials. 

The performance for such a compact unit is stag¬ 
gering. Even the skeptics have been convinced once' 
they have understood the basic principles and hovel 
followed the simple 'load and dip' procedure given\ 
in the instructions. 

NEW JOYSTICK RANGE 



Reviewed in 

NEW 
PRODUCTS 
page I IS 
November 
7965 


There is now a whole new range of Joystick Systems—made 
to match your QTH, your rig and your pocket! The SYSTEMS 
cover TX/RX, SWL, indoor and outdoors, mobile ond even a 
new JOYMAST! Made only in the finest materials the SYS¬ 
TEMS are reliable and permanent! 



ZL4GA 

WORKS G5WP 
ON 80 METRES 


INDOORS—ZL4GA's JOYSTICK got him 569 on 3.5 mes from 
G5WP on 21st February, 1965 at 0850 GMT. Alan had worked 
VE7BIY on 3.5 mes at 559 and also logged 59 countries on 
14 m/cs by that date, including LU1HBS und 9M4LP. Testi¬ 
monials continue to pour in—read W70f's fantastic results! 


GUARANTEE 


Partridge operate a rigid, 
100% Money Back Guaran¬ 
tee if you're not completely 
satisfied! 


READ ALL ABOUT IT! 

This ticket will bring you the new brochures by return of 
mail! 


Please send brochures and testimonials. 

Name . Call . 

Address . 

City . State . Zip Code . 

Partridge Electronics, Ltd., Department 3 
PROSPECT RD., BROADSTAIRS, KENT, ENGLAND. 
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Fig. 4. Regulotion and efficiency of the self-regu¬ 
lating DC to DC converter shown in Fig. 3. 


was used simply as a low-priced compromise 
to give: (1) Low saturation voltage, (2) fairly 
high frequency cutoff, (3) high current capa¬ 
bility, and (4) high breakdown voltage. (1) is 
understandable since the 2N174 is to act as a 
switch. (2) is to insure fast switching so that 
there is no large fraction of our duty cycle 
where there is appreciable voltage across the 
switch while current is being drawn through it. 
(3) is necessary because the maximum current 
drawn through the switch may be as great as 
five times the average input current. (4) be¬ 
cause when the switch opens, there is a rather 
large inductive spike at the switch collector, 
and attempts to suppress this by means of ca¬ 
pacitors increase the rise time of switching. 

Surely there are other transistors which will 
work as well, and some perhaps better, but 
the 2N174 is the best this author has found. 
Since the features of low saturation voltage 
and high frequency cut-off are mutually in¬ 
compatible, one has to pick his switch transis¬ 
tor to be a compromise. Either a high satura¬ 



Fig. 5. Output current and voltage regulation with 
6, 12 and 24 volts input. 

tion or a low frequency cutoff will have the 
effects of lowering efficiency and raising the 
lower limit of regulated operation. 

The converter is built on a circuit board 
which is etched to fit any of several series 
switch transistors; so one can try others if one 
wants to do so. The board fits into an L.M.B. 
108 box chassis, for packaging. 

This particular unit is used to power an FM 
receiver made up of Gorier transistorized sec¬ 
tions. The unit is used part time in a Volks- 
wagon on 6V with a positive grounded system 
and used part time in a Chevy II on 12v with 
a negative grounded system. The versatility 
of the converter makes this type of operation 
completely successful. 

. . . W6GXN 
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Fig. 6. Full-size printed circuit layout. This view is from the copper side, showing where the compo¬ 
nents lie on the opposite side. 
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Jerry Kortge K8JAC 
551 E. Wadsworth 
Houghton, Michigan 


A Simple End of Line Indicator 


This is an article to present a simple counter 
that works well as an end of the line indicator 
for the Model 14 typing reperforator. It will 
work equally well on any other type of re¬ 
perforator, providing it has a punch bail used 
to operate a cam which in turn is used to close 
two contacts of a leaf switch each time the 
bail moves back. The cam-switch arrangement 
can be added to any reperforator by using 
one’s imagination. 

As can be seen from the schematic, the cir¬ 
cuit is very simple. The power transformer 
was taken from an old television booster but 
anything that will supply the necessary 180 
volts for the high voltage and 6 volts for the 
filament of the 6C4 will work fine. The recti¬ 
fier is a 1N2071 silicon rectifier in a simple 
half wave circuit. The filter capacitor can be 
anything from 40 pf on up. The voltage regu¬ 
lator was included after the authors found 
that, without it. the counter was not accurate, 
due to changes in the line voltage. After the 
VR150 was added, the counter was accurate 
to plus or minus one pulse. The dc voltage is 
keyed by the cam-switch arrangement men¬ 
tioned earlier. The rest of the circuit is com¬ 
posed of an integrator network and a dc am¬ 
plifier. Each time the switch is closed by the 
cam, it sends a pulse of voltage through the 
variable resistor into the capacitor. The capac¬ 
itor stores the pulses of voltage until the level 



Fig. 1. A simple end of line indicator. 


is high enough to fire the NE-2 neon bulb. 
When the NE-2 fires, it drives the 6C4 grid 
positive making the tube draw a larger amount 
of current. This increase in plate current pulls 
in the plate relay which is in the plate circuit 
of the 6C4. When the relay pulls in, one set 
of contacts rings a bell indicating a full line 
has been punched, while the other set of con¬ 
tacts shorts out the capacitor, discharging its 
stored voltage, and the counter starts counting 
at zero again. The 10 pf capacitor across the 
winding of the relay gives a “hold in” time 
of about one second. This makes the bell ring 
for a short period instead of just striking once. 
It also provides a longer time to discharge 
the stored voltage in the capacitor. The pur¬ 
pose of the reset switch is to set the counter 
to zero at any time. Because we are typing 
blind when we use the 14, we sometimes for¬ 
get where we are in our train of thought. 
When we start a transmission to any station 
we send his call, de K8JAC or K8IQY in Mid¬ 
land, Michigan returning, then reset the 
counter and proceed. 

We hope this article will be helpful to those 
amateurs who have reperforating equipment 
in the shack but have not gotten it on the air 
because they lacked the necessary end of the 
line indicator. Although the one we con¬ 
structed is not accurate to the pulse, it is ac¬ 
curate enough so we never over print another 
station’s machine because we have punched 
too long of a line. At the present time we are 
using a 65 character line. As most machines 
will print a 72 character line before they over 
print, this gives a wide margin of safety with 
the plus or minus pulse accuracy of the 
counter. The number of characters to a line 
can be set to any number by the individual 
operator. This adjustment is made with the 
potentiometer in the integrator circuit. On our 
model we can vary the number of characters 
to a line from 40 to 80 with the 50 K poten¬ 
tiometer that we used. 

. . . K8JAC, K8IQY 
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Lew Fitch W4VRV/8 
938 Northwest Blvd. 
Columbus, Ohio 43212 


How Much Capacitance for the SSB Rig? 

Or: Beat the high cost of microfarads 


Once upon a time I decided to build a big 
linear. (Didn’t we all.) I had the big bottles, 
a power transformer, choke, sockets, chassis, 
variable capacitors, and even a circuit diagram 
for the final. No sweat so far. Let’s draw the 
diagram for the power supply, haul out the 
surplus catalogs for the miscellaneous compo¬ 
nents and away we go. ## !! Look at the 
prices on those capacitors! They cost many 
dollars per microfarad. The higher the working 
voltage, the higher the price. Maybe we don’t 
need 80nf at 3 kv after all. Let’s see what the 
Handbook says. “The output capacitor should 
present a low reactance at the lowest fre¬ 
quency of interest.” Thanks a lot, Buddy. 
What’s low? 

After going through the above line of rea¬ 
soning, I got to wondering, “How much is 
enough? The following half-baked hypotheses 
are presented in the hopes that we’ll all save 
money. The approximations are my own, and 
the entire process is presented so that it can 
be fudged at any point where you think I’ve 
guessed too conservatively, or conversely, come 
too close to the ragged edge. 

A summary of the energy transfers involved 
would present a clearer picture of the quanti¬ 
ties involved than a consideration of the im¬ 
pedance of an amplifier whose plate current 
varies. That output capacitor can be regarded 
as a storage device. There are times when the 
terminal voltage of the capacitor is well above 
the voltage supplied to it, since the input is 
pulsating. If there’s an inductor (choke) ahead 
of the capacitor the voltage developed across 
the inductance when current is drawn through 
it opposes the change in current. This drops 
the supply voltage to the capacitor again. Con¬ 
sequently, in either case, the capacitor is stand¬ 
ing alone for a while as a supplier of power 
for the final. The capacitor has CV 2 /2 Joules 
stored in it, where C is in farads and V in 
volts. (We’ll take care of the units later.) 

Now comes the first of the assumptions. If 
the power supply is a half wave job, there is 
1/60 second, or something less, between the 
intervals when the power supply is putting 


power into the capacitor. As a sort of worst 
possible case, assume that this capacitor must 
supply the entire amplifier input power for 
the full 1/60 second. This power is VI, where 
V is the power supply voltage and I is the 
peak dc current that the final stage draws. 

While the capacitor is supplying the energy 
the voltage across the capacitor is going to 
fall off some. The amount of decrease is 


C( Vr — \v) 


VI X 


1 

60 


In the above equation I assumed that the 
drop in voltage is small enough that Vi, the 
maximum voltage across the capacitor doesn’t 
change much and is approximately V. (Purists 


may substitute 


V* + V, 
2 


for V 7 and go on from 


there.) 

The question is: how much can this voltage 
be allowed to fall off without giving some dis¬ 
tortion or noticeable decrease in power at the 
antenna? The second assumption is that we 
can stand a 1 db drop in power. If the current 
doesn’t change much. 


20 log X- =1 db, or log ~ = 0.05 
V 2 V2 

The number whose log is 0.05 is 1.122, so: 

V, = 1.122 V*, or W = 1.26 V." so 
W - V* 2 = .32 Vr" 


going back to the expression with the capaci 
tance in it; 


C X .32 X V, 5 
2 


VI 

60 


or, finally, C = 


I 

V X 9.6 


To use this as a formula giving C in micro¬ 
farads, use I, the peak current to the final, in 
milliamperes and V, the final plate voltage, in 
kilovolts. 

Note an economically fascinating fact about 
this equation. For a given input power, as 
the plate voltage goes up, current goes down. 
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and, effectively, the amount of capacitance 
goes down as the square of the voltage. Since, 
as you remember, the price of capacitors 
seems to go up about the same way, the 
money comes out about even. But using this 
equation were not misled into thinking that 
because a low voltage SSB rig uses 80|tf filters 
we have to use SOpf at 3000 volts. 

For example: a 1 KW PEP rig with 500 
volts on the plates would draw 2 amperes on 
peaks and require from the formula an output 
capacitance of 410|if for a 1 db drop, running 
full bore. A 1 KW PEP rig with a 2 KV plate 
supply and 500 ma peaks would require about 
26?if for the same 1 db drop: 


Notes on the assumptions: The assumption 


that the capacitor supplies full power to the 
final is only going to apply for an almost 
square envelope output, a case you would only 
get with either CW or clipping of the sort 
used by the Clegg VHF gear. For unclipped 
SSB, a sine wave assumption might be better, 
in which case only half as much capacitance 
would be necessary. For full wave rectification 
only half of that will be required. 

The assumption of an allowable 1 db drop 
in power was taken because 1 db is the mini¬ 
mum detectable change to the ear. One KW 
falls off to 800 watts at 1 db down, though, 
so 1 db might be a bit much. 

Don’t blame me if somebody’s commercial 
gear uses less capacitance than the equation 
calls for—they may have settled for a drop of 
more than that 1 db that 1 assumed. Just say 
“aaah” into the mike and see if the output 
power meter drops as the syllable goes on. 

... W4VRV 


A Simple Oscillator for 
Monitoring ATV 

Ralph Taggart WA2EMC 
Monitoring the output of an ATV camera, 
whether it’s a flying spot scanner or a vidicon, 
can present a few problems. If the TV set you 
would like to use as a monitor is a fairly new 
one, there is often a little reluctance about 
cutting into it to make the necessary modifica¬ 
tions. A second problem arises if you want to 
give a closed circuit demonstration at a ham- 
fest, club meeting, or at someone else’s shack. 
The usual procedure is to pack both the cam¬ 
era and TV set into the car and take off, but 
in my case anyway, this produces an incon¬ 
venience factor which is directly proportional 
to the size of the set and inversely propor¬ 
tional to the size of the car. This unit, which 
will fit into a small Minibox, will solve both 
these problems. Basically, it is a low powered 
TV transmitter which, when parked next to 
any TV set, will allow you to view the output 
of your camera, with no connecting wires and 
no set modifications. 

Qj senes as an oscillator, tuned to an un- 



The ATV monitor oscillator. The author recom¬ 
mends replacing the 2N384 with a more modern 
transistor such as the 2N1746 if there is trouble 
maintaining oscillation when the input is loaded. 


used TV channel between 2 and 6. The oscil¬ 
lator is base modulated by the camera, with 
a 68 ohm resistor serving as a termination for 
the coaxial cable carrying the camera output. 
C 4 and I., are the principle frequency deter¬ 
mining elements, and with the values shown, 
it will hit channel 3 or 4, depending on the 
setting of L,. If output on another channel is 
desired, one or two additional turns on L t 
should get the oscillator on channel 2, while 
reducing C, to about 10 pf and juggling the 
number of turns on L, will give output on 
channels 5 and 6. 

The output jack can be a coax connector, 
a phono jack, or even a binding post. Only 
about one or two inches of wire connected to 
the output jack will be sufficient for a good 
picture when the unit is placed next to the TV 
set. Keep in mind that a TV channel is not 
a ham band, and more output than you need 
won’t improve the picture, but in many cases, 
it might get you in hot water! 

My unit was constructed on a 2x3" piece 
of Vector board and packaged in a 2)1 x 2% 
x 4" Minibox. Mounting the input connector 
at one end, with the output at the other makes 
a compact arrangement. A SPST switch and a 
9 v transistor battery complete the unit. The 
battery may be taped to the bottom cover of 
the Minibox, and if you don’t forget to turn it 
off for a week or two running, yon should get 
just about the normal shelf life. The modula¬ 
tion level can be controlled with the camera 
gain control. 

This little gadget literally uses only a hand¬ 
ful of parts, but vou’ll wonder what you did 
without it. ' ... WA2EMC 
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The Mini Supply 


How many times have you wished that you 
had one more source of high voltage? In¬ 
variably when breadboarding circuits, one of 
the problems that arises is the need for an ad¬ 
ditional source of regulated voltage. This is 
particularly true in VHF and microwave work 
when setting up if strips, mixers and other 
peripheral equipment. Furthermore, this type 
of work usually requires a certain amount of 
portability. Unfortunately, most bench type 
regulated supplies are rather bulky affairs 
which don’t lend themselves too well to mov¬ 
ing around. In addition to being simple, inex¬ 
pensive and lightweight, the truly versatile 
supply should provide both variable positive 
and negative voltages. With these requirements 
in mind, the “mini-supply” was constructed. 



Front view of the Mini-Supply. 


This unit is compact, inexpensive, and pro¬ 
vides an adjustable positive voltage from 125 
to 375 volts and an adjustable negative supply 
from zero to —180 volts. 

Until recently, the realization of a really 
lightweight, high-voltage regulated power sup¬ 
ply was next to impossible; with the advent 
of inexpensive semiconductor diodes this is no 
longer true. There Is no doubt whatsoever that 
transistors are here to stay; but for many high 
voltage applications vacuum tubes are still a 
better choice at the present state of the art. 
However, the use of silicon rectifiers and regu¬ 
lator diodes cuts size, weight, and cost. In 
fact, with a little shopping around, semi¬ 
conductors may be obtained at a lower cost 
than equivalent vacuum tubes. For example, 
the total cost of the diodes in this unit was 
$3.57. The vacuum tube equivalents (assum¬ 
ing a 5U4G full-wave rectifier, a 6X4 half¬ 
wave rectifier and three OB2’s) would run 
about $3.75, even on the surplus market. The 
hybrid design of Fig. 1 evolved by using the 
best characteristics of both silicon diodes and 
vacuum tubes to the most advantage. 

In essence, the positive voltage section of 
this power supply consists of a simple series 
regulator in series with the B+ line. A small 
portion of the output voltage is picked off at 
the 25K pot and fed to the grid of the 6AU6 
voltage amplifier. The cathode of this tube is 
maintained at 90 volts above ground by the 
90 volt, 450 milliwatt zener diode in the cath¬ 
ode lead. The voltage fed into the grid is 
compared to this 90 volt reference signal and 
the plate voltage varies accordingly. This volt¬ 
age controls the grid of the 6AQ5A series 
regulator and determines the voltage drop 
across it. In other words, the 6AQ5A series 
regulator acts like a voltage-controlled resistor 
in series with the high-voltage line. 

To show how the regulation process works, 
consider the case where the load increases and 
tends to lower the regulated output voltage. 
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As the output voltage goes down, so does the 
voltage on the grid of the 6AU6. As the grid 
voltage decreases, the plate current flow de¬ 
creases and the plate voltage goes up because 
there is a smaller voltage drop across the 220K 
ohm plate load resistor. Of course, this in¬ 
creasing plate voltage is reflected on the grid 
of the 6AQ5A regulator tube; the cathode cur¬ 
rent increases and the cathode voltage goes up. 
Actually, all this happens instantaneously and 
any time the output voltage tends to increase 
or decrease, the voltage amplifier and series 
regulator immediately compensate just enough 
so that the output stays at the same level. 

When you want to change the output volt¬ 
age, rotation of the potentiometer changes the 
voltage at the grid of the voltage amplifier. 
This voltage change sets the electronics in 
motion and the circuit immediately tries to 
compensate; this results in the desired change 
at the output. 

Any compact high-voltage power transfor¬ 
mer with about 350 volts each side of center 
tap at about 100 mils is suitable for this sup¬ 
ply. The exact voltage is not too important be¬ 
cause there are inherent differences between 
regulator diodes and slight component adjust¬ 
ments will be required anyway. However, 
don’t let this frighten you; the only compon¬ 
ent that will change is the 6800 ohm resistor 
between the 25K pot and ground and the 
proper value is easily determined. Simply at¬ 
tach the lower end of the 25K pot to ground 
and measure the voltage at the cathode of the 
6AU6 as the potentiometer is varied from one 



Bottom view of the Mini-Supply. Note the mount¬ 
ing of the zener diodes (right center) ond the woy 
the components ore stocked up oround the edge 

of the chassis. 

end to the other. You will note that the cath¬ 
ode voltage remains constant at about 90 
volts over a rather wide range of potentiometer 
resistance, but abruptly falls off as the arm of 
the pot passes a certain point approaching 
ground. Below this “brealc-off” point, the cath¬ 
ode current of the 6AU6 is insufficient to 
maintain proper zener regulation; therefore, a 
resistor must be placed in series with the pot 
to limit the resistance between the 6AU6 grid 
and ground to the required level. 

To determine the required series resistance, 
set the pot slightly above this breakoff point, 
turn off the power and measure the resistance 
between the arm of the pot and ground. As¬ 
suming that the measured resistance is 5600 
ohms, the simplest approach at this point 
would be to remove the 25K pot from the 


6AU6 SA05A 
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Fig. 2. Mounting the ten watt zener diodes. 


circuit and replace it with a 20K pot in series 
with a 5600 ohm resistor. This combination 
would pretty nearly meet the requirements, 
but being economical at heart, why not use 
the 25K pot in series with a value of resistance 
which provides the same voltage ratio? Using 
the measured value of resistance (5600 ohms), 
the correct value of series resistance may be 
calculated by the following procedure: 

1. Calculate the ratio (designated K) of 
the measured resistance (Rm) to the total 
resistance in the voltage divider (Rt). In 
this case the total resistance consists of the 
10K resistor in series with the 25K pot or, 
Rt = 35000 ohms. Therefore 


K 


Measured Resistance 
Total Resistance 
R.„ 5600 aw 


Rt ~ 35000 


2. Calculate the value of the added se¬ 
izes resistance (Rs) from the following re¬ 
lation: 


In this example where Rm = 5600 ohms and 
K = 0.16, 


5600 5600 

“ 1-0.16 ~ 0.84 


= 6667 ohms 


3. Select the next largest standard value 
of resistance for the series resistor (6800 
ohms in this case). 


With a properly adjusted output resistance 
combination, the positive voltage is contin¬ 
uously variable from about 125 volts to 375 
volts. The current capacity of the positive 
supply is limited by the current rating of the 
transformer at the higher voltages and by the 
maximum permissable plate dissipation of the 
6AQ5A at the lower voltages. For a unit with 
100 milliamp power transformer, operation 
should be maintained within the “safe operat¬ 
ing range” diagrammed in Fig. 3. Regulation 
is not as good above 325 volts as it is on 
lower voltages, but it is still stiff enough for 
the majority of breadboard circuitry and bias 
applications. 

Thus far very little has been said about the 
variable negative voltage. This circuit is a 
straightforward shunt regulator using zener 
diodes in place of the familiar gas regulator 
tube. With the diodes shown in the schematic, 
this voltage is available from zero to about 
—180 volts. The current capacity of the nega¬ 
tive supply is determined by the power rating 
of the regulatory diodes; for 10 watt devices, 
30 milliamperes is available on a continuous 
basis. With the addition of a suitable heat 
sink, this could be just about tripled, but a 
much larger chassis would be required. 

Most of the commercially available stud- 
mounted regulator diodes are designed for 
regulating positive voltages and as such, the 
chassis mounting stud is located at the cath- 
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Fig. 3. The Mini-Supply should be operated within 
the safe operating range above. 
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ode stud must be isolated from ground. A 
simple way of accomplishing this is illustrated 
in Fig. 2. Although this mechanical arrange¬ 
ment seriously limits the total dissipation of the 
diodes because of the poor heat conducting 
qualities of the phenolic board, the current 
required from a negative supply such as this 
is usually at a minimum and this type of con¬ 
struction is more than adequate. 

The entire mini-supply is housed in a stand¬ 
ard 6 x 46 x 3 inch aluminum chassis. It is 
evident from the photographs that it's a little 
crowded, but there is more than eough room 
for all the components. The easiest way to put 
the supply together is to install the power 
transformer, choke, diodes and front panel 
controls first; then the filter capacitors are 
wired into the circuit. In this way the cir¬ 
cuitry is built up in tiers and there is sufficient 
room to work. The available space may be 
more fully utilized by mounting the 90 volt 
reference diode and resistors associated with 
the 6AU6 voltage amplifier on a 7 pin turret 
socket (Vector type 8-M-9T). 

In the several months that this supply has 
been in use, it has proven to be an invaluable 
adjunct to the workbench. In fact, like so 
many new tools, 1 often wonder how I got 
along without it! 

. . . WA6BSO 


10 - 15 - 20 METER 
MONOBEAMS 


FOR 
MORE 
DX PUNCH 



Cush Craft Monobeams combine superior elec¬ 
trical and mechanical features with the best 
quality materials and workmanship. They will 
provide reliable day to day amateur communi¬ 
cations and that extra DX punch, when needed, 
for contest work or emergency communications. 

A28-3 10 Meter, 3 Element, Boom 10’ $28.50 

A28-4 10 Meter, 4 Element, Boom 18’ 42.50 

A21-3 15 Meter, 3 Element, Boom 12' 32.50 

A21-4 15 Meter, 4 Element, Boom 22' 59.50 

A14-2 20 Meter, 2 Element, Boom 10' 45.00 

A14-3 20 Meter, 3 Element, Boom 20' 77.50 

SEE YOUR DEALER OR WRITE FOR CATALOG. 
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F. D. Whitmore W2AAA 
223 W. Holly Ave. 
Pitman, N.J. 


Origin of the Wireless Code 


International Morse Code: the life¬ 
blood of CW men but a parasite to 
phones. Where did it come from? 
When did it start? Who invented it? 
Why? How does it differ from Amer¬ 
ican Morse? What is “ Continental T? 

Confusion reigned on the high seas during 
the early days of wireless. A wireless operator 
who sailed in the American merchant marine 
from 1904 to 1907, states he used American 
Morse. An American Morse operator who left 
the sea in 1907 to work at the Telefunken sta¬ 
tion in New York City, will never forget the 
struggle to copy the first message: “ Continen¬ 
tal ” code in the German language. The com¬ 
bination practically swamped him. Another 
operator, sailing out of Philadelphia in 1910, 
distinctly recalls using International Morse. In 
the Gulf, a former chief engineer at WNU, 
(Tropical Fruit’s key station in New Orleans) 
tells about the “fun” the night American law 
required the Great White Fleet to switch over 
to International Morse. And David Sarnoff of 
the Radio Corporation of America says he used 
“Continental” during the Titanic disaster of 
1912 when he handled messages between the 
rescue ship Carpathia and Wanamaker’s New 
York City store where he worked. All speak 
the truth. 

Foreign ships used International Morse. 
Nevertheless, problems hounded them too. It 
took an International Wireless Telegraph Con¬ 
ference held at Berlin in 1903 to get nations to 
agree to exchange messages between ship and 
shore stations using rival equipment, to agree 
to give preference to calls for help, and to set 


a fixed scale of charges for messages. At a sec¬ 
ond Berlin conference held in 1906, twenty- 
seven nations met and agreed to use the Inter¬ 
national Morse code and adopted SOS for the 
distress signal. (English ships used CQD and 
the Germans SOE). The United States sat in 
at the 1906 conference too, but the Senate 
never ratified the treaty. America’s ships con¬ 
tinued with both codes. 

Operators who learned the code at American 
Marconi schools, transmitted in International 
Morse. Telegraph operators who switched to 
the sea, sent American Morse. Naturally, many 
American ships couldn’t communicate with 
each other let alone with the foreign fleet. At 
the London Convention of 1912, nations cre¬ 
ated the “Q” signals and again tried to establish 
International Morse as the sole code. Once 
more the United States attended and the Sen¬ 
ate procrastinated. Not until the Titanic, Eng¬ 
land’s “unsinkable” luxury liner, struck an ice¬ 
berg on her maiden voyage and sank, did the 
United States act. On July 1, 1913, Interna¬ 
tional Morse became the universal wireless 
code. 

The early codes 

If you don’t like the code, don’t blame wire¬ 
less; blame the telegraph. Wireles didn’t create 
International Morse, it only adopted it. Inter¬ 
national Morse code existed fifty years before 
Marconi spanned the Atlantic with the letter 
“S” on December 19, 1901. It grew out of 
American Morse. 

Dot-and-dash codes originated with the elec¬ 
tromagnetic telegraph. The first dates back to 
1838. It occurred as a result of the Morse/Vail 
experiments that lifted electricity out of the 
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1. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

Bacon. 

Rees. 

Swaim, 

Schilling. 

Gauss & 
Weber. 

Steinheil. 

Original 

Morse. 

Later 

Morse. 

European 

Morse. 


1605. 

1809. 

1829. 

.... 

1833. 

1836. 

1838. 

1844. 

1951. 

A 

aaaaa 

1111 1 

t 

rl 

r 

Irl 

SSS 

si 

si 

B 

aaaab 

11112 

tt 

rrr 

n 

Irrl 

ss ss 

Isss 

Isss 

C 

aaaba 

11121 

ttt 

rl! 

rrr 

Mr 

s ss 

ss s 

Isis 

D 

aaabb 

11122 

tfff 

rrl 

rrl 

rl 

sss s 

Iss 

Iss 

E 

aabaa 

1 121 1 

s 

r 

I 

1 

s 

s 

s 

F 

aabab 

11212 

ss 

rrrr 

rlr 

Irr 

s sss 

sis 

ssls 

G 

aabba 

1 1221 

sss 

mi 

Irr 

rrl 

ss s 

Ms 

Ms 

H 

aabbb 

1 1222 

ssss 

rill 

in 

rrrr 

ssss 

ssss 

SSSS 

1 

abaaa 

12111 

ts 

IT 

rr 

r 

si 

ss 

ss 

J 

- - - - 

12112 

t tts 

rrll 


r 

ss s 

Isis 

sill 

K 

abaab 

12122 

tt 

rrr 1 

rrr 

Mr 

Isl 

Isl 

Isl 

L 

a baba 

1221 1 

t tt 

Irrr 

Hr 

rll 

r 

r 

slss 

M 

ababb 

12212 

t ttt 

Irl 

Irl 

rrr 

Iss 

ii 

II 

N 

abbaa 

12221 

t tttt 

Ir 

rll 

rr 

Is 

Is 

Is 

0 

abbab 

12222 

t s 

rlr 

rl 

in 

ss 

s s 

III 

P 

abbba 

21111 

t ss 

llrr 

rrrr 

rllr 

sssss 

sssss 

slls 

Q 

abbbb 

21112 

t sss 

lllr 

_ 

_ -_ 

ssls 

ssls 

list 

R 

baaaa 

21121 

t ssss 

Irr 

rrrl 

II 

s s 

s ss 

sis 

S 

baaab 

21 122 

t ts 

11 

rrlr 

llrr 

sis 

sss 

sss 

T 

baaba 

2121 1 

tt tts 

1 

rlrr 

Ir 

Ms 

1 

1 

U 

— 

21212 

tt t 

Hr 

Ir 

rlr 

si! 

ssl 

ssl 

V 

baabb 

21221 

tt tt 

III 

rlr 

rlr 

1 

sssl 

sssl 

W 

babaa 

12121 

tt ttt 

rlrl 

Irrr 

rlrl 

ssl 

sll 

sll 

X 

babab 

22212 

tt tttt 

Irlr 



II 

slss 

Issl 

Y 

babba 

22221 

tt s 

rllr 

_ - _ — 

__ 

si 

ss ss 

Isll 

Z 

babbb 

22122 

tt ss 

rlrr 

rrll 

rrll 
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sss s 

llss 


Fig. 1. Comparison of the early alphabetic codes 

laboratory and put it to work. At last the world 
possessed the means for rapid distant commu¬ 
nication; communication dependable day or 
night regardless of the weather. A triumph of 
simplicity itself, American Morse survived well 
over a hundred years in telegraph systems of 
the United States and Canada. It provided 
careers for thousands, a hobby for thousands 
more, and set the foundation for amateur radio. 

Construction of the American Morse code 
undoubtedly benefited from the alphabetic 
codes available at the time. A number existed. 
One goes back to the ancients 150 years be¬ 
fore the Christian era. The Greek historian, 
Polybius, in the tenth book of his General his¬ 
tory, describes a bi-signal method of signaling 
over a distance by torches. He credits Cleoxe- 
nus and Democlitus with the invention and 
himself with its perfection. The scheme divided 
the Greek alphabet of 24 letters into five series 
or tablets with each (except the last) contain¬ 
ing five letters. One to five torches exposed on 
the left side indicated the group or tablet; 
similar torches raised on the right side indi¬ 
cated the place of the letter on the tablet. Slow 
and useable only at night, distance depended 
upon weather conditions and the resolving 
power of the receiver’s eye. 

Non-alphabetic systems got messages across 
much faster. Roman armies used the helio¬ 
graph; the African, the tom-tom; the American 
Indian, smoke signals. Reflected sunlight flash¬ 
ing off polished shields, conveyed battle in¬ 


with the final International Morse code created 
by the Germans. 

structions to Roman legions and spread deeper 
fear among defending armies. Tom-tom 
rhythms, haunting as the drums in Ravel’s 
musical classic “The Bolero,” aroused the jungle 
and sent cold chills up and down the spines 
of white traders in slaves. Puffs of smoke float¬ 
ing lazily above surrounding peaks, forecast a 
kind of trouble that raised hair on end as 
pioneers in Conestoga-wagon caravans tres¬ 
passed Indian lands to settle the American 
West. Again, weather affected each. Subject to 
sunlight, daylight, or wind conditions, these 
systems could convey only limited intelligence. 

Galileo’s telescope gave birth to a much 
faster system—the semaphore. Using it, Claude 
Chappe, a French engineer produced a practi¬ 
cal system that sent messages all over France. 
Above simple towers holding a vertical wooden 
post, a horizontal beam pivoted controlled by 
ropes. At the end of the beam, two vertical 

215-3 6-2-5 8 

TVAATUJ\^ 

112-04-01 S 3 T 

Fig. 2. Example of constant-line message pro¬ 
duced by Morse's first telegraph machine. The re¬ 
ceiving operator numbered the "V's" between 
spaces. By comparing the groups of numbers with 
a numbered dictionary, he deciphered the message. 
An inverted "V" represented a zero. When the 
zero came before a number or group of numbers, 
the operator read the number as an actual number 
not a word. 
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LETTERS 


A- 

B- 

C- 

D- 

E - 

F- 

K.-— 

L —_ 

M — — 

N —- 

O - - 

D 

S --- 
T — 

U- 

v- 

w- 

X- 

v — — - 

_ 

H- 

1 -- 

r ----- 

Q- 

R- 

z .* 

& ---- 


NUMERALS. 

4- 

8- 

2 -- 

3 ----- 

6. 

9- 

0 - 

Period- 

Comma - 

Semicolon - -- 

Interrogation- 

PUNCTUATION. 

Exclamation- 

Parenthesis-— 

- - Italics- 

- Paragraph-— — 


Fig. 3. The alphabet of Revised Morse; the code 
used in telegraphy throughout America and Can¬ 
ada. 

arms moved. Movement of the three members 
produced a large number of configurations 
which a viewer at the next tower read through 
a telescope. When in 1852 the electric tele¬ 
graph replaced the semaphore system, a net¬ 
work of 556 semaphore stations covered France 
stretching over a total distance of 3000 miles. 

England used a different scheme. The visual 
system installed by the British Admiralty be¬ 
tween London and its naval bases consisted of 
15 towers each supporting a horizontal board 
that contained six circular holes opened and 
closed by shutters. A round-trip test run over 
the London to Plymouth circuit covered the 
500-mile route in three minutes—170 miles a 
minute. A tremendous speed at that time, but 
a speed dependent upon daylight and clear 
weather. In the United States, the first sema¬ 
phore system connected Martha’s Vineyard 
with Boston in 1800. 

For speed and maximum intelligence, in¬ 
ventors turned to alphabetic codes. Fig. 1 
shows a comparison of nine. Probably the first 
five-unit, even-letter code of record appeals in 
Francis Bacon’s monumental work, “Advance¬ 
ment in Learning” published in 1605. It ante¬ 
dates Morse by over 200 years. Bacon’s code 
used two letters; “a” and “b”. By juggling them 
around through five positions, he obtained 
thirty-two differences—far more than the 
twenty-four required for the alphabet then 
used. (J and U didn’t appear in the alphabet 
at that time) 

In volume eight of Dr. Abraham Rees’ Cy¬ 
clopedia published in 1809, a signaling alpha¬ 
bet similar to Bacon’s appeared using numbers 
instead of letters. This code included symbols 
for letters “J” and “U”. The first nine letters 
of the alphabet followed exactly the notation 
of Bacon. After injection of the letter “J” which 
takes the same symbol as Bacon’s “K”, the re¬ 
mainder of the alphabet from *‘K” to “V” in¬ 


clusive follows regularly the arrangement of 
Bacon’s but shifted two letters downward. Only 
the symbols for “X”, and “Y”, and “Z” differ. 
See columns I and II of Fig. 1. 

James Swain of Philadelphia in 1829 pub¬ 
lished ‘The Mural Diagraph, or the Art of 
Conversing through a Wall.” Sometimes desig¬ 
nated the prison code , the symbol “t” signifies 
an audible tap or knock, and the “s” an audible 
scratch. Swain failed to use the simplest com¬ 
binations of taps and scratches possible. He 
gave five signals to “N”, “R”, “T”, and “W” 
and six to “X” when combinations of only four 
could suffice to make characters. Also, byt 
adopting the “numeral system,” Swain could 
not escape using awkward, spaced letters in 
two-thirds of the alphabet. Column III shows 
this code. 

Baron Schilling of Cronstadt, a Russian coun¬ 
selor of state, used the low potential cell of 
Alessandro Volta and the galvanometer of 
Luigi Galvani to develop a telegraph system 
moving an upright pointer to the left or right 
of a fixed position. His code consisted of com¬ 
binations of the letters “R” (right) and “L” 
(left) as shown in column IV. Five letters of 
Schilling’s code appear in the International 
Morse code. 

Gauss and Weber of Germany introduced a 
telegraph system in 1833 that used an “r” and 
“1” code of unequal length. A simple plus or 
minus dot made up the binary combinations. 
Steinheil expanded upon their system. He also 
used the “r” and “1” method but his equipment 
made dots upon a ribbon of paper from small 
becks holding ink. Two rows of dots appeared, 
one to the left and one to the right, looking 
very similar to a modem cable signal record. 
Like Schilling and Gauss, Steinheil gave short 
symbols to the letters appearing most often in 
German. In a paper published in Sturgeons 
“Annals of Electricity” in 1839, he anticipated 
reading telegraphy by ear. 

American Morse 

Professor Samuel Finley Breeze Morse solved 
the telegraph problem by not expecting too 
much out of a primary circuit. His first ap¬ 
paratus, however, bore little resemblance to the 
final system put into operation between Wash¬ 
ington and Baltimore May 24, 1844. Neither 
did the code, 

Morse’s patent disclosure dated October 3, 
1837, showed a pendulum holding a pencil 
in contact with a moving strip of paper. A con¬ 
tinuous line appeared on the paper. Pieces of 
cast type containing 1 to 9 raised points, 
(equal to the numbers they represented) fit 
into a hodler when composed to form a mes- 
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A- 

LITTERS. 

1- 

VV-— 

B -- 

M-— 

x-— 

C- 

N - 

y _-- -— 

D - 

O-— 

2- 

E - 

f - - - 

P - 

Q - 

Ch - 

G- 

R- 

a ---— 

H - 

s - -- 

0- - - 

1 -- 

T — 

it-— ■— 

J 

U — 

c* --- - 

K- 

v- 

>> --- 

,_ 

NUMERALS. 

4 - - -- 

8--- 

2 — -- 

5 - 

9 --—-- 

3 -•-- 

6- 

0-—-- 

Parenthesis — 

PUNCTUATION, 

ETC. 


Understand- 

I don't understand- 

Wait ------ 

Erase--- 

Call signal- 

End of message-—- 

Cleared out all right--- 

PeriodC.) - 

Comma;,) --- 

Query (?)- 

Exclamation (!)- 

Apostrophe (')- 

Hyphen {-)- 

Fresh paragraph-- 

Inverted commas- 

Fig. 4. The International Morse code used univer¬ 
sally in wireless since July 1, 1913, and through¬ 
out the World in telegraphy except for America 
and Canada. 

sage. As the holder moved forward, the points 
on the type worked a lever up and down 
which regulated the times and intervals elec¬ 
tricity flowed to an electromagnet mounted on 
the pendulum. When energized, the electro¬ 
magnet moved the pendulum sideways and a 
spring pulled it back. Each action zig-zagged 
the line making a series of spaced “V”s on the 
paper. As the machine could not break the 
continuous line , it could not produce dots and 
dashes. 

The code Morse devised to work with this 
machine required a dictionary suitably pre¬ 
pared with numbered words. By counting the 
“V”s and observing the space arrangements, 
the receiver obtained groups of numbers which 
he deciphered by means of the numbered dic¬ 
tionary. See Fig. 2. An inverted “V” repre¬ 
sented a zero; if it appeared before a figure 
or group of figures, one read the group as an 
actual number instead of a word. Numbered 
codes existed long before this one. Both optical 
and semaphore telegraphs as well as naval sig¬ 
nals used diem. But Morse’s system produced 
a permanent record. Speed averaged about five 
words a minute. 

After a laboratory demonstration in Septem¬ 
ber 1837, Morse hired Alfred Vail of the 
Speedwell Iron Works at Morristown, N.J., 
under contract. Then came big changes. At an 
exhibition of the telegraph at the New York 


City University on January 24, 1838, the elec¬ 
tro magnet no longer operated a pendulum; it 
moved a horizontal bar. Each time it moved 
a dot or dash appeared on the moving strip of 
paper. And the operators, working directly in 
the language, reached a speed of 10 words a 
minute. The demonstration marked the first 
use of a dot-and-dash code and communication 
by means of an alphabet. 

The original dot-and-dash code named after 
the Morse telegraph instrument, appears in 
column VII of Fig. 1. Morse’s patent applica¬ 
tion of April 7, 1838 and the patent issued June 
20, 1840 contain it. This alphabet transmitted 
language in words and sentences for the first 
time. The general plan used the simplest and 
shortest combinations of symbols to represent 
the most frequently recurring letters of the 
English alphabet. In this code, “G” and “j” 
took the same symbol as did “i” and “y” and 
“s” and “z”. Also, the code included seven 
broken letters. 

Morse and Vail didn't use this code when 
they opened the Washington to Baltimore tele¬ 
graph line in 1844. They used revised Morse: 
the code that opened careers to thousands over 
the next 100 years. This code incorporated the 


folowing basis: 

The dot . 1 unit 

The dash. 3 units 

The space between the elements of 

each letter. 1 unit 

The space between two letters .... 3 units 

The space between two words .... 6 units 


Fig. 3 shows the complete alphabet of the 
revised Morse code used in telegraphy through¬ 
out the United States and the Dominion of 
Canada. Revised Morse contains six spaced 
characters: C, O, R, Y, Z, and &. This arrange¬ 
ment secured economy of space and conse¬ 
quently of time. No letter, except “j”, exceeds 
5 dots or 9 units, and frequently used letters 
in the English language contain the fewest and 
shortest elements. Numerals kept within a six 
dot or eleven unit restriction to distinguish 
them more easily from the letters. 

Revised Morse became a high-speed code 
in the hands of professionals. Glamorous ca¬ 
reers sprang up everywhere. Speedy operators 
transmitted blow-by-blow descriptions direct 
from ringside. Others watched big-league base¬ 
ball games and fed the play-by-play action 
into newspaper lines. Some traveled West with 
the railroads. Some died in the middle of a 
message manning dangerous frontier outposts 
deep in the Indian lands. How fitting the first 
message sent by Morse—a message composed 
by the daughter of the U.S. Commissioner of 
Patents: "What hath God Wrought!” Morse’s 
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harnessing of electricity soon brought the tele¬ 
phone, a cable linking Europe with America, 
electric light, an amplifier tube, and wireless. 

International Morse 

When you transmit in International Morse, 
you use four letters from Original Morse and 
eleven from Revised. The remainder come 
from the best of various European codes. De¬ 
veloped on the European continent where it 
got the nickname “Continental,” International 
Morse became the universal code for wireless 
but never for the telegraph. 

Austria and Germany share responsibility 
for the “Continental” code. Austria adopted 
the Morse apparatus after the Emperor saw a 
demonstration in 1845. Three years later two 
Americans built a 90-mile line coneeting Ham¬ 
burg with Cuxhaven. Earlier, the Bavarian 
Government adopted Steinheils’s slow system 
and installed a short line between Munich and 
Augsburg. Several of the North German rail¬ 
roads used Wheatstone’s equipment. 

When the Austrian Government appointed 
Steinheil to organize the telegraph systems of 
that empire, he met in Vienna with representa¬ 
tives of the Gennan states of Prussia, Bavaria, 
Wurtemburg and Saxony in October 1851. 
After scrutinizing all systems and all codes, the 
delegates unanimously adopted the superior 
Morse apparatus but not the code. They never 
wanted any part of spaced letters. 

From the code of Dr. Clemens Gerke, a tele¬ 
graph engineer of Hamburg, the Vienna tele¬ 
graph convention selected letters C, F, L, and 
R. Steinheil’s code furnished O and P. Letter 
X and numerals 1, 2, 3, 4, and 5 came from 
M. Lefferts’ code introduced on the American 
Bain lines in 1849 as did also 6, 7, 8 and 9 
though arranged in reverse order. By this ar¬ 
rangement the first half of the five-digit num¬ 
ber act as a check on the second half. Other 
sources supplied letters J, Q, Y, and Z leaving 
15 to come from revised Morse. 


Besides the regular 26 letters of the alpha¬ 
bet, International Morse contains 32 other char¬ 
acters. An accented “e” and the apostrophe 
satisfy the French language, the a, 6 and ii the 
German, and the ii the Spanish. The period 
consisted of six dots sent in three groups of 
two. This stood until September 1, 1939. At 
the Cairo International Radio Convention in 
1938, the delegates agreed to change the pe¬ 
riod to the symbol used for the comma. This 
satisfied telegraph companies whose printers 
produced it as three “i”s. The symbol for the 
exclamation mark then became the comma. 
(Telegraph operators never used the exclama¬ 
tion mark except to abuse each other within 
the law. A half dozen !!!!!! expressed ironical 
admiration of another operator’s stupidity). 
See Fig. 4. 

England switched to the Continental code 
when cables laid in 1854 and 1855 connected 
the British Isles to Holland, Germany and 
other European countries. Like the Americans 
and Canadians, English operators didn’t want 
to change; however, they soon succumbed to 
pressure. Each operator received a copy of the 
new alphabet with two months grace to learn 
it. When the day for the change arrived, the 
company found many not ready. Granting of 
another month produced the same result. Not 
until the company gently promised a reduction 
in pay for those not ready by the end of a 
third period did the new code go into opera¬ 
tion. 

Adventure trailed Morse’s telegraph as it 
moved eastward from the business countries of 
Europe. At army outposts in India, dangerous 
excitement awaited British operators and some¬ 
times a saber in the back. The British call the 
code “Morse.” Others think of it still as “Con¬ 
tinental.” But the gain in international scope 
as the Morse telegraph spread, caused the 
“Continental” moniker to diminish in favor of 
“International Morse.” 

. . . W2AAA 



A New Book Published by 73 

This book, the first on parametric amplifiers for the 
ham, is written for the average amateur and explains in 
simple language how they work, how to build your own 
for the various UHF bands, and how to tune them up. 
Parametrics have helped UHF move into the space age, 
but don't forget that the first working parametric am¬ 
plifier was built by W1FZJ and worked on six meters. 

Order this book direct, $2.00 postpaid, or from your local 
parts distributor. 
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NEWS 



Showtime... U. S. A. 


The amateur radio convention season is just about here. This is really a 
special time for manufacturers of amateur products and for hams, too. Often 
you may wonder why there are so many conventions and why manufac¬ 
turers become a part of this mass migration from one major city to another. 
Be assured, it's not just for fun. The manufacturer is simply trying to show 
amateurs all the new products to aid or enhance amateur operations. 

Originally, conventions were just social events with a lot of friendly 
greetings, beer and hot dogs. Today, to add to the showing of new products, 
live-wire panel discussions are programmed along with gala entertainment. 
The latter often includes awarding of valuable prizes to lucky convention- 
goers. The prime purpose is to get you, the amateur enthusiast, to attend 
the convention. 

Amateur radio conventions today are full-fledged industry shows. The 
promoters depend on manufacturing firms to help pay the way and they 
must have high attendance to attract the manufacturers. Hence, each show 
must have enough interesting exhibits, seminars and entertainment to 
attract you, the amateur, for ultimate success. 

So, attend your local conventions . . . see all the new developments . . . 
enjoy furthering your amateur knowledge with people who speak your lingo. 

Be sure to stop and say "hello" to the Hustler people. We're exhibiting 
in most of the big conventions. You won't have a hard time finding us either 
. . . we all wear bright red blazers. 

SEE YOU AT THE SHOW 



NEW-TRONJCS CORP. /3455 Vega Ave., Cleveland, Ohio 44113mu 
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Jim Kyle K5JKX 
1236 NE 44th Street 
Oklahoma City, Oklahoma 


Understanding AVC 


On most every communications receiver 
worthy of the name, you’ll find a small knob 
labelled “AVC-MVC” or something of the sort. 
On the newer ones, the label is more likely to 
read “AYC: Fast-Slow-Off.” 

Experienced operators use this control more 
or less by instinct. The newer hams more often 
tend to leave it set in one position permanently 
and ignore it. But chances are very few of us, 
experienced or not, really understand what’s 
behind that knob—and why. 

Contrary to widespread belief, the AVC* 
circuitry in a receiver isn’t necessarily just a 
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Fig. 1. AVC as a servomechanism. 


“lazy man’s gadget.” While the original intent 
was to eliminate need for adjusting the re¬ 
ceiver’s gain controls when tuning from a weak 
to a strong signal, modem AVC does much 
more than that. 

For instance, in a SSB round-table a prop¬ 
erly performing AYC system will make the fel¬ 
low a continent away who’s running a barefoot 
10B sound almost exactly the same strength as 
the guy across town who’s pouring the coal to 
a kilowatt. Neither will blast your eardrums, 
and more important, neither will overload the 
receiver to cause distortion products. 

In CW net operation, a good AVC circuit 
will allow you to run full break-in, monitoring 
your own outgoing KW if you like while drag¬ 
ging in the 20-walt station in Podunk between 
your dits. 

Don’t misunderstand us. Not every AVC sys¬ 
tem will meet these standards. All too many, 
even in completely factory-built (and never 
modified) gear, fold up at one end or the other 
of the signal-strength range. But performance 
of this nature is not impossible to achieve, nor 
is it even particularly difficult once you under¬ 
stand just what the AVC circuitry does and 
how it works. 

Feedback and servomechanisms 

Let’s look at the “how it works" first, before 
we get into the more complex matter of “what 
it does.” 

And to see how it works, we forget all about 
AVC and receivers and such for a spell and go 

* Or AGC, automatic gain control, perhaps a better 
name. 
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back to some basic (although not too widely 
published) theory. This concerns “feedback.” 

Now in the ham vocabulary “feedback” is 
usually considered as something not too de¬ 
sirable, as when rf gets into the audio lines 
and a wild whistle goes out over the air. How¬ 
ever, none of us could do a thing without it. 
Here’s why: 

Feedback, broadly defined, consists of taking 
a part of the output of a system and feeding 
it back to the input. (The name is almost ob¬ 
vious from its inclusion in the definition.) This 
part of the output can be fed back in such a 
way as to add to the input, or to subtract from 
it. If it adds, the feedback is called “positive,” 
while if it subtracts, the feedback is called 
“negative.” 

Positive feedback is what causes the howls, 
unwanted oscillations, etc., which have made 
“feedback” a not-good term to so many of us. 
A very small input signal can be applied to 
an amplifier, and a similar but bigger signal 
comes out. If we now put some of this bigger 
signal into the input, adding to the original, 
we have an even larger original signal, and the 
output is still larger. The process keeps repeat¬ 
ing until we have the maximum possible out¬ 
put signal, and the input signal no longer has 
any control. Even if the input signal is then re¬ 
moved, the amplifier will supply its own input 
from the fed-back portion of the output, and 
all you have is an oscillator. 

If, however, the part of the output fed back 
is arranged to subtract from the input signal, 
then the original small signal is reduced still 
more, and all that the amplifier gets as input 
is the difference between input and feedback. 
While this may appear to be only a senseless 
waste of gain, consider what happens if we 
have some distortion in the amplifier. 

In this case, the input may be pure but the 
output is distorted. The difference between in¬ 
put and output will contain all the distortion 
of the output, but in such a polarity that it will 
tend to cancel out the distortion introduced by 
the amplifier on its second trip through. The 
result is a significant reduction in distortion, 
due to the feedback. 

All of which is basic to the idea of feed¬ 
back, but doesn’t tell much about how it helps 
us do things.Let’s forget electronics for a mo¬ 
ment and consider the application of feedback 
to a physical problem. 

Assume that a pencil is lying on the table 
and you want to pick it up. You start your 
hand moving in the direction of the pencil. 
As your eye registers the distance from hand 
to pencil, it feeds back to the brain to inform 
the arm muscles that the distance is becoming 
less and less, and when the distance is zero 



Fig. 2. Simplest AVC. 


(hand on pencil) the feedback tells your arm 
to stop moving. 

To test it, try to pick up the pencil blind¬ 
folded. Chances are very great you’ll knock it 
to the floor the first 100 times. 

Of course, all this feedback takes place on 
an unconscious level, and we never really 
realize it’s going on. However that doesn’t 
change the fact that feedback is necessary to 
human activity. 

The basic negative-feedback principle can 
be applied in many ways, as has just been 
demonstrated. One way of applying it—which 
was actually the way your brain applied it to 
the hand-and-pencil problem—is to use the 
feedback to develop an “error” signal, and the 
“amplifier” of the system to adjust conditions 
so that the error signal has the smallest possi¬ 
ble value. 

Naturally, the error signal can never be re¬ 
duced to zero. Should this happen, then the 
feedback would also be zero and the system 
would cease to function. However, the error 
signal can be made to get about as close to 
zero as you like—say about 1/1,000,000 volt in 
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an electrical-feedback system. But we're a bit 
ahead of ourselves. 

This error-signal approach to feedback is 
usually known as a “servomechanism” and is 
in itself an entire branch of applied science. 
Within that science, three different classes of 
servo-mechanisms are recognized. Type O is 
defined as that class of servomechanisms de¬ 
signed to hold the output of a system constant 
with varying input; Type I is that class which 
varies the output as a control signal varies 
(such as aircraft servos which develop tons of 
pressure from the mere touch of the pilot’s 
hand on a control); and Type II is a class 
which holds the rate of change of output con- 
constant with varying input. 

Of these, we’re only interested in Type O, 
since it’s identical to the definition of a basic 
simple A VC system. The basic simple A VC is 
designed to hold the output volume constant 
with changes in RF signal input. 


Simple AVC systems 

Fig. 1 shows some block diagrams illustrat¬ 
ing these points. As signal input to the receiver 



Fig. 4. Application of partial AVC. 


increases, the “error signal” developed by the 
AVC circuit also increases. This “error signal’’ 
is then applied to the receiver in such a man¬ 
ner as to reduce its gain, and with the gain re¬ 
duced the output signal tends to be reduced 
also, thus offsetting the increase in input sig¬ 
nal. 

Since increasing “error signal” reduces re¬ 
ceiver output, while increasing input signal in¬ 
creases output (in the absence of AVC) it’s 
easy to see that the feedback is negative. And 
since the net effect of all this is to attempt to 
hold the output constant with varying input, 
it’s also easy to see that this is a Type O servo¬ 
mechanism. 

Note, though, that we can’t use the audio 
output of the receiver “as is” for an error sig¬ 
nal, for this would tend to wipe all the modu¬ 
lation off the input signal. We must process 
the error signal so that it reacts only to 
changes in input over a period of time which 
is long compared to individual audiofrequency 
cycles. 

Fig. 2 shows one way of doing this, which 
was the original AVC circuit. The carrier is 
rectified at the output of the if amplifier to ob¬ 
tain a negative dc voltage, which is then fil¬ 
tered and fed back to the grids of the if stages 
to reduce their gain. This is convenient, since 
the same diode which rectifies the carrier for 
AVC can also detect the signal for audio, but 
it falls far short of perfection. 

To find out why, we must examine in more 
detail the purposes of AVC circuitry. 

Purposes of AVC 

First, of course, is the obvious one of letting 
the operator’s volume-control hand rest as 
much as possible. 

Of equal importance, though, is the avoid¬ 
ance of overload in all stages of the receiver. 
Surprisingly, it’s not always the final stage 
which overloads first. Many modern receivers 
suffer from mixer overload long before the if 
chain is in any danger of getting too much 
signal. 

Speed of reaction is another purpose for 
AVC as opposed to manual control. No oper¬ 
ator living can twist a knob fast enough and 
accurately enough to have full receiver gain in 
the spaces between dits at 40 wpm, while re¬ 
ducing gain sufficiently to keep from overload¬ 
ing with the local transmitter’s signal when 
the dits and dahs are going out. For electronic 
circuitry, capable of operating in billionths of 
a second, it’s a lead-pipe cinch. 

Now for any AVC system to approach per¬ 
fection it must score high on all three counts. 
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That is, it must hold output-level variations to 
a minimum through a wide range of input sig¬ 
nal levels, it must prevent all stages of the re¬ 
ceiver from being overloaded, and it must be 
capable of reducing and restoring gain as rap¬ 
idly as the operator desires. [ 

In addition to this, though, there are a few 
more points a top-notch A VC system must 
meet as well. It should not impair the receiv- 1 
er’s sensitivity to weak signals, which means 
that the AVC should tiot work on very weak 
signals, but instead should turn itself on when 
the input signal passes a certain level. While 
reacting rapidly, it must not react so rapidly 
that it wipes the modulation off an incoming 
signal. And finally, it must not create distortion 
on its own, by biassing amplifier tubes into 
non-linear portions of their operating curves. 

Satisfying all of these requirements, of 
course, takes quite a bit of design, and frankly 
we’re not going to try to put it all down here. 
The idea at this point is to make it under¬ 
standable, not incomprehensible! 

AVC for constant output 

So let’s start with the requirements one at 
a time, in order. Let’s see how we can keep 
the output variations to a minimum. 

Assume that our input signal is expected to 
vary from 1 microvolt to 1 volt. That’s a mil- 
Iion-to-one range, which when we put it into 
db of voltage variation comes out to be 120 
db. 

If we set out to hold the output completely 
constant, this means that we must vary the 
gain through the receiver by 120 db also. For 
instance, with 120 db of gain and a 1-micro¬ 
volt input signal assume we get a 1-volt output 
to the final audio amplifier. With a 1-volt sig¬ 
nal, and the receiver gain reduced to 0 db by 
a 120-db-eontrolling AVC, we still have a 1- 
volt signal driving the audio output. The audio 
volume would be the same. 

However, the gain of a single-stage if am¬ 
plifier is rarely in excess of some 46 db, which 
means we would have to have 3 stages of if 
merely to be able to vary the gain at least 120 
db. 

And for completely constant output, the er¬ 
ror signal would have to reduce to zero at 
both ends of the line—which won’t do. So let’s 
see what happens if we allow 6 db of output 
variation. 

The control range required now is 120 (in¬ 
put signal) minus 6 db (output variation al¬ 
lowed) which equals 114 db. We still need 
those 3 if stages. 

So with 114 db of control required, and 3 
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Fig. 5. Audio/carrier AVC hookup. 

stages to get it in, we find that we must vary 
the gain of each stage by 114/3 or 38 db. 
Let’s assume that the gain with no control 
voltage applied is 42 db; this gives us a total 
if gain of 126 db or approximately 2 million 
times. 

This means our 1-microvolt input signal will 
come out as approximately 2 volts. 

If we increase our input signal to 11.22 
microvolts (21 db greater) and leave the gain 
unchanged it would give us an HM-volt output 
signal to the detector. However, we don’t want 
the signal at the detector to exceed 4 volts (6 
db greater than the no-AVC condition) which 
means the gain must be reduced somewhat. If 
it is reduced to 35 db per stage, a reduction of 
7 db, we will get an output of 2'A volts. 

Now let’s hit the amplifier with a full volt 
input. To have 4 volts output, the total gain 
must be reduced to 12 db, which is 4 db per 
stage. 

At this point, let’s look at some figures de¬ 
veloped along the way. With 2 volts at the 
detector, our control voltage was zero. With 
2% volts out, we had a control voltage reduc¬ 
ing gain by 7 db per stage. And with 4 volts 
out, the control voltage reduced gain by 38 
db per stage. Thus in the first Ji volt of control, 
we were reducing gain by 28 db per volt, 
while at the other end of the control range we 
were reducing gain only 19 db per volt. 

And tubes (or transistors either) just don’t 
like it that way. They tend to change gain at 
a relatively constant rate. The 6SK7, which 
used to be standard for /F-amplifier service, 
had an average gain-change rate of about 1J4 
db per volt. At —3 volts, it had maximum 
gain, while to reduce this gain by 41 db re¬ 
quired 29M more volts of bias. 

Since our original specifications allowed us 
only a 2-volt range from no control to full con¬ 
trol, and practical tubes work with a 30-volt 
(approximately) range, something was obvi¬ 
ously wrong with our original specification. 
The trouble was that we wanted performance 
too close to perfection. 


In practice, we can expect the working 
range of an AVC system to be about 1/2 to 
1/3, per controlled stage. That is, with a 
single controlled stage the variation in ouptut 
will range from 1/2 to 1/3 of the input vari¬ 
ation (60 db input change results in approxi¬ 
mately 20 db change of output; 20 db input 
change results in about 10 db output change). 

If we have two amplifier stages on control, 
the output variation will be cut in half. With 
60 db input change, the output level will 
change only about 10 db. 

With three stages controlled, the variation 
drops to 1/3. 60 db variation of input gives 
only about 7 db output change. By increasing 
the number of stages under control, we can 
keep reducing the output variation, but a prac¬ 
tical limit is reached eventually. Nobody wants 
to put 100 amplifier stages into a receiver 
simply to get output constant within 2 db for 
a 60-db variation in input! 

And it probably wouldn’t work right any¬ 
way. 

In case you’re interested. Fig. 3 includes the 
single-stage control graph for the 6SK7 and 
also for the 6BA6, more representative of the 
newer tube types now in use. 

AVC for overload protection 

Which fairly well disposes of point 1. How 
about point 2—over-load protection? 

As mentioned a bit back, to get wide con¬ 
trol range the control voltage must be made 
fairly large, and not all tubes can take it. This 
isn’t of importance particularly with a factory- 
built receiver because we assume the manu¬ 
facturer’s engineers took this into considera¬ 
tion, but it does stand to warn us not to sub¬ 
stitute IF tubes unless we know exactly what 
we’re doing. 

In particular, a sharp-cutoff tube should 
never be used to replace a remote-cutoff type. 
The S-meter may read higher on noise, and 
it may even read a bit higher on some signals, 
but the chances are rather great that the sub¬ 
stitution will play havoc with the AVC action 
of the set. You may find that the S-meter just 
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sits there hovering around 9, with almost no 
change between a weak signal or a strong one. 
You may not even hear the weak signals. 
What happens is that the sharp-cutoff tube 
amplifies set noise up to the point where the 
AVC takes hold, then cuts off at that amount 
of AVC voltage, so that stronger signals don’t 
get by and weaker ones are highly distorted. 

Even substituting another remote-cutoff tube 
should be done only with care, because the 
transfer characteristics (linearity to you side- 
banders) of the different types at similar bias 
voltages is quite likely to differ. That 6SK7 
may be there for a reason; possibly no other 
tube can handle the particular level of input 
signal at high values of AVC voltage. 

Normal design procedure to prevent over¬ 
load is to first select tube types which can 
handle large values of voltage while having 
high grid bias applied; for instance, a typical 
communications receiver may be called upon 
to furnish a 66-volt swing at the output of the 
final if stage, wrile the stage is biassed to some 
20 volts negative. This is a rough requirement. 
It it can’t be met, about the only thing to do 
is to leave the final stage off the control line, 
which then restricts the range of control you 
have available. Already we’re compromising. 

Next is to estimate the control voltage pro¬ 
duced by various input signal levels, and 
check to see that each stage can handle it’s 
voltage requirement at that level of control 
voltage. If things are arranged so that the first 
controlled stage overloads before any of the 
others, you’ll satisfy the overload-protection 
requirement—but this is seldom practical to do. 

Incidentally, while AVC is usually omitted 
from rf stages to keep from hurting the signal- 
to-noise ratio, it’s about the only way to pre¬ 
vent mixer overload. A point usually over¬ 
looked is that the AVC, if properly designed, 
won’t affect the rf stage gain until the signal 
is already strong enough that there’s no worry 
about S/N ratio! 

In applying the control voltage to the com¬ 
plete amplifier chain, it’s frequently helpful to 
use only part of the control voltage on some 
stages. For instance, the rf stage may get only 
1/3 of the control voltage. If control voltage 
ranges from 0 to 30 volts, that on the rf stage 
may range only from 0 to 10 volts. This fre¬ 
quently gives protection for the mixer, while 
helping make sure S/N ratio isn’t reduced 
until a signal is particularly strong. 

Fig. 4 illustrates one way to get partial con¬ 
trol, and shows also application of similar 
partial control to the last if stage to protect it 
against overload. This can be carried on to the 
point of applying full control to only the first 



Fig. 7. Sinking diode AVC circuit. 

if stage, a little less to the second, etc. How¬ 
ever, doing it this way will reduce the control 
range below that indicated by Fig. 3, so the 
compromise should be made on the basis of 
what you want more. 

Reaction time 

And now we’re down to point 3, reaction 
time. This is more frequently referred to as 
“time constant”. Like control range, it involves 
many factors. 

On one hand, we never want reaction so 
fast as to wipe any audio off an incoming 
signal. At the other extreme, we don’t want 
reaction so slow that the receiver takes hours 
to adjust itself. Our desired reaction time is 
somewhere in between. 

To find out what its practical limits are, let’s 
look first at the area of wiping-out-audio, if 
we want to preserve all audio frequencies 
above 100 cps, the fastest our system can be 
allowed to react is 1/100 second (1/f), or 10 
milliseconds. If we don’t care about anything 
below 300 cps, we can reduce reaction time to 
3.3 milliseconds. For “broadcast quality” re¬ 
sponse to 30 cps, however, reaction time mini¬ 
mum is 33 milliseconds. 

What this means is that if our AVC system 
can reach the desired control voltage in 33 
milliseconds when signal increases, or drop 
back in the same time if signal drops, it will 
just cancel out a 30-cps tone on the incoming 
signal. For actual broadcast-receiver use, a 
time constant of % to M second is more com¬ 
monly used. 

But we’re not so much interested in BC as 
in communication. Let’s see how fast the re¬ 
action time must be for CW. If we intend to 
operate at speeds up to 50 wpm, this means 
the spaces between dits will be only about 40 
milliseconds wide. If we intend for the re¬ 
ceiver to have usable response during this 
time, the AVC system must react in less than 
1/10 of this time, which gives us a reaction 
time of 4 milliseconds for high-speed CW. 

Since this will also suffice for 300-cps re¬ 
sponse to audio, it might appear that a 4-ms 
reaction time for both initial response to in¬ 
creased signal and for drop-off with reduced 
signal would be good. 
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But how about SSB? In this mode, we want 
to hold average gain constant throughout a 
word at least—and 4-ms reaction wouldn’t do 
this. To fill this need, circuits known as “hang” 
AVC circuits have been devised, which charge 
rapidly but hold the control voltage in place 
for a while after the signal drops again. 

Which brings us to the “Slow-Fast-Off” 
knob on the modern receiver. Ideally, the 
complete system for today’s use should have 
a uniformly fast (4-ms or so) charge time, 
with a choice of either equally rapid release 
time (fast) or a much slower release, on the 
order of M to 1 second. 

In practice, many receivers consider 100 
milliseconds fast. These can usually be im¬ 
proved by changing resistors or capacitors as 
necessary to reduce the charging time constant 
by a factor of 25, but in doing so care must 
be taken that nothing else is changed. For 
instance, reducing a series resistor by 25 times 
might drop voltages throughout the system so 
much as to make it stop working, and reducing 
the filter capacitor by 25 times will usually 
shorten the “slow” time constant as much as 
it will the “fast.” 

However, if the “fast” and “slow” positions 
use two different capacitors, the “fast” capaci¬ 
tor can be made smaller as desired. We’ll get 
into this a bit more down the road a spell, 
with schematics, but first we have some more 
points in design to dispose of. 


Delayed AVC 

Next on the list is that AVC should not 
reduce sensitivity. In a simple AVC system 
such as that of Fig. 2, any input signal at all 
(no matter how weak) would result in some 
control voltage, which would in turn reduce 
receiver gain. This is not good. 

To overcome it, the AVC system is so ar¬ 
ranged that no voltage is developed until the 
input signal exceeds a specified value. This is 
called “delayed AVC” but contrary to the im¬ 
plications there is no time delay. The delay is 
a matter of voltage. A wide v ariety of circuits 
has been developed to introduce the “offset” 
action; we’ll look at some a bit farther on. 


Distorition from AVC 

The final point to be considered in designing 
the perfect AVC system is that the AVC should 
introduce no distortion of its own. 

The point was partially considered when 


examining control range, but there’s more to it 
still. When the AVC runs the amplifiers down 
near cutoff, a phenomenon known as “modula¬ 
tion rise” takes place which introduces second- 
harmonic audio distortion if a modulated sig¬ 
nal is being received. While the signal is still 
quite audible, it sounds quite “mushy.” If your 
receiver sounds perfect on weak signals but all 
signals above S9 are a bit distorted, modula¬ 
tion rise is quite possibly present. 

When voltage delay is introduced to satisfy 
point 4, then a type of distortion known as 
“differential distortion” may come along with 
it. This type of distortion results from the AVC 
coming into action part way up the waveform 
on a weak AM signal, but in practice has not 
been found to be appreciable unless modula¬ 
tion at the 100-percent level is being received. 
If 100-percent modulation is being detected, 
similar distortion will also be generated in the 
detector, so differentail distortion can be con¬ 
sidered merely a fine point of AVC engineering. 

Sources of AVC voltage 

You may note that so far, except for Fig. 2, 
we haven’t mentioned just where in the re¬ 
ceiver the control voltage is derived. This is 
because the control can be developed from 
either of two sources, and when all factors are 
taken into consideration either works equally 
well (or equally poorly if you prefer the nega¬ 
tive connotation). 

Most conventional, of course, is the practice 
of using rectified carrier voltage as in Fig. 2 
for the control. This approach lends itself well 
to AM use but is a bit sticky for SSB and CW 
since the incoming “carrier” is intermittent at 
best and may not necessarily bear any relation 
to the actual signal strength. For example, the 
sentence “his sis is 5” consists entirely of dits 
and spaces. If a steady carrier would be com¬ 
ing in at 10 microvolts, the average voltage 
for the duration of this sentence would be 
less than 5 microvolts, and the AVC would 
treat it as a 5-microvolt carrier. On the other 
hand, the sentence “Tom to 0” is all dahs and 
spaces, so would be closer to 1'A microvolts 
average. 

To overcome these problems, many designs 
have taken AVC control voltage from the 
audio , after detection but before the gain con¬ 
trol. With SSB and CW, this gives equally 
good results, and in many cases proves supe¬ 
rior, since there’s no worry about bfo energy 
getting into the AVC line and hurting re¬ 
ceiver sensitivity. 

However, with AM it’s again sticky. If all 
signals were modulated 90 percent or so, an 
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Right, Fig, 8. Hang diode hookup. Left, Fig. 9. 
Switching release time with the hang diode. 


audio-AVC system for AM could be made 
reliable, but the audio recovered from a 100- 
microvolt carrier with only 10 percent modu¬ 
lation and from a 10-microvolt carrier modu¬ 
lated 100 percent are about the same. The 
system can’t tell which is which. If amplifier 
gain is set to be right for 10 microvolts, then 
the 100 microvolts will overload it. And if it’s 
set for 100 microvolts, the gain may be too 
little for the 10 to get through. 

One of the most satisfactory answers is to 
provide two sources of control voltage, one 
taken from the carrier for AM and the other 
from the audio for other modes, and to choose 
between them with the receiver’s function 
switch. How this is done is shown in Fig. 5, 
in block-diagram form. 


Practical AVC application 

By now, you may be wondering “How can 
I put some of this data to use on my own 
receiver?” Here are a few circuits which will 
serve as starting points for your modifications. 
It must be emphasized that they are starting 
points only. Before plugging in a soldering 
iron, warm your receiver up and make some 
measurements. You’ll need to know the grid 
voltage is on each controlled stage with an¬ 
tenna disconnected, what the voltage is when 
a “S9 + 100 db” signal is coming through, 
and what the dc output of the detector or 
AVC diode now in the set is under each of 
these conditions. Write ’em all down, for 
you’ll need them along the way. 

The circuit of Fig. 6 provides delayed AVC, 
using only the cathode bias across any con¬ 
venient audio tube to obtain the delay voltage. 
As shown, the first af tube is included in the 
same envelope as the two diodes, but this 
isn’t necesary. In fact, semiconductor diodes 
of either the germanium or silicon varieties 
may be used. 

Delay voltage will be determined by the 
bias on the tube, and until the incoming 
signal produces more control voltage than this 
the control line will remain at ground poten¬ 
tial. If bias is set at 2 volts, AVC voltage will 
be zero until the control voltage exceeds 2 
volts, and then will be equal to control voltage 
minus the 2-volt delay. 


Returning 1 -megohm resistor R2 to a source 
of negative bias voltage will establish the AVC 
voltage at the level of this bias, but will also 
reduce the delay voltage by the same amount. 
You can use this to set a minimum 1-volt level 
on the AVC fine, with 2-volt delay, or what¬ 
ever you want, and get rid of cathode-resistor 
problems in the if chain; such an approach 
was used in the BC-779. 

A more complex delayed-AVC circuit 
known as the “sinking diode” hookup is 
shown in Fig. 7. This one eliminates all dif¬ 
ferential distortion and allows the AVC action 
to be tailored to almost any circuit require¬ 
ments, but is more complicated than most, 
Here’s how it works; 

To start with, let’s assume that D3 isn’t in 
the circuit Let’s also assign some values for 
Es, Ed, and consequently Rl. Es might well 
be 150 volts from a regulated supply, which 
Ed (the delay voltage) could easily be 5 
volts. Then if R2 is set to be 470K, Rl will be 
14 megohms. 

Now, with no signal input, point A will be 
at ground potential, while the voltage at 
point B will be that developed by the voltage 
divider Rl and R2 in series from the 150-volt 
source, or about 4.89 volts positive. 

When the voltage at point A drops to —5 
because of incoming signal, the voltage across 
the divider becomes 155 (from +150 to —5) 
and the voltage at point B becomes 5.02 
positive, in comparison with that at point A. 
Since point A is —5, the resulting voltage at 
point B with respect to ground is 5.02 — 5, or 
0.02 volt. 

As signal increases and the voltage at point 
A becomes say —25 volts, the voltage across 
the divider becomes 175 and the voltage at 
point B becomes 5.79 volts positive to that 
at point A, or —19.21 volts to ground. 

When the voltage at A goes to —50 volts, 
that at B will be —43.5. As the voltage at A 
becomes more negative, the percentage differ¬ 
ence between B and A becomes less. 

In this circuit, the delay voltage may be 
set to any desired value as shown in the illus¬ 
tration. The larger Es is made, the less per¬ 
centage reduction of control voltage will be 
introduced by the R1-R2 voltage divider. 
However, if the ratio is made too high you 
may have difficulty locating suitable resistors 
for Rl as few distributors stock anything 
larger than about 22 megohms. 

So far, we have been ignoring the action 
of D3 and of Cl. D3 prevents the AVC line 
from ever going positive, by conducting and 
clamping the line to ground whenever its 
plate is more positive than its cathode. If you 
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would prefer to have the line clamped at some 
value of standing bias such as —1 or —2 
volts, simply returning the cathode of D3 to 
such a voltage instead of directly to ground 
will accomplish this. 

Cl is the filtering capacitor, and its value 
will determine at least the charging time con¬ 
stant of the system. The other component of 
this time-constant network is R2. The value of 
Cl should be chosen after R2 is selected, so 
that the product of Cl in microfarads and R2 
in megohms is equal to the desired charing 
time constant (0.004 if the 4-millisecond rec¬ 
ommendation is to be followed). To get a 
4-ms charging time with our previous example. 
Cl should be 0.0087 uf. This is not a standard 
value; you could use an 0.0082 in parallel 
with a 500 pf, or probably just a 0.0082 or an 
0.01 alone with little real error. 

As shown, the discharge time will be longer 
than the charge time, since the discharge path 
includes 1 megohm in series with R2 (the 
high resistance of R1 prevents it from having 
much effect in rapid discharging of Cl), If a 
0.01 uf unit were used, the discharge time 
constant would be 0.0147 second, or 14.7 ms, 
too slow for CW and too fast for speech. 

Discharge time can readily be lengthened 
by adding a diode in series with the capacitor 
as shown in Fig. 8, so that no discharge path 
is provided except by the leakage across the 
capacitor (this can’t be done if divider resis¬ 
tors are used to give partial AVC to some 
stages as discussed earlier since they will allow 
more rapid discharge). However, the only 
practical way to shorten discharge time in 
this circuit is to modify component values in a 
multi-way compromise. The simplest way to 
make the compromise is to make Cl small 
enough that discharge time falls to the de¬ 
sired value; in our example this would be 
0.004 seconds/1.47 megohms, or 0.0027 uf. 
Charge time would now be only 0.0027 X 
0.47 or 1.28 milliseconds. This, however, is 
no particular disadvantage. 

At this stage, the circuit can be converted 
to fast-slow switching as shown in Fig. 9 by 
adding a diode and paralleling it with a 
switch. With the small value used for Cl, a 
0.5-second discharge time constant can be 
obtained by using a 185-megohm resistor at 
Rd in Fig. 9—and this amount of resistance is 
undoubtedly present in switch and circuit 
leakage. In fact, you may have trouble getting 
that long a discharge time with no physical 
resistor at all for Rd. This, incidentally, is the 
basic “hang” AVC approach. 

Before getting into how to modify only the 
though, let's look at one more AVC circuit. 


This one employs dc amplification of the con¬ 
trol voltage after detection, for a wider range 
of control than would be possible otherwise. 
The circuit appears in Fig. 10. 

In this one, the delay voltage is set by 
choice of resistor RL in the cathode circuit of 
VI. So long as the voltage developed across 
the 1-megohm resistor in Vi’s grid circuit is 
more positive than cutoff voltage for VI, the 
cathode voltage of VI will be positive. With 
this voltage positive, diode D1 will be reverse- 
biassed and cannot conduct, so the AVC volt¬ 
age will remain at zero. 

When signal is applied and D3 rectifies it, 
a negative voltage is developed across the 
1-megohm resistor. When this negative voltage 
approaches the cutoff value for VI, the cath¬ 
ode voltage of the tube will move toward the 
negative-supply level, and when VI cuts oil 
the cathode will assume the negative level of 
the negative supply. 

This forward-biases D2, which conducts and 
allows the negative voltage to appear on the 
AVC line. 

If signal level is only enough to supply say 
a 10-volt negative value across D3, the AVC 
voltage can be made much greater by proper 
choice of tube type for VI, of negative supply 
voltage, and of R L . With a 150-volt negative 
supply and a tube which will cut off at —10 
volts between grid and cathode, the AVC 
line can be made to go to virtually the full 
— 150 of the supply. 

Note that D2, D3, and VI can all be a 
single duo-diode/triode tube such as the 6AT6 
or 6AV6, while detector diode D1 can be any 
semiconductor type. This means that, though 
the circuit appears more complex than most, 
it actually requires only a few more com¬ 
ponents than does the simplest of AVC ar¬ 
rangements. The negative voltage supply can 
be obtained from the regular power supply 
through a capacitor and shunt diode as shown 
in Fig. 11. 

Now let’s look at the time-constant or re¬ 
action time situation with an eye to possible 
modification of your own receiver. Fig. 12 
shows a typical AVC setup, with the actual 
time constants of your own AVC system, 
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Fig. 11. Bias supply for circuit of Fig. 10. 

control-voltage takeoff and rectifiers indicated 
merely by a block. You can compare this to 
the schematic of your own receiver to deter¬ 
mine which components correspond on your 
own schematic. 

You can see that our earlier discussions 
assumed that reaction time was determined 
entirely by R4 and C4; this isn’t quite true. 
The formulas shown in the figure include the 
effects of all resistances and capacitances in 
the circuit. If more stages are under control 
than the three shown here, their decoupling 
networks can be included by adding R7.C7 
in the same way that the underlined R6, C6 
are included here (for two-stage control, omit 
all underlined components in the formulas). 

While R4 and C4 still predominate in the 
control of reaction time, with the typical 
values indicated on the schematic the R4-C4 
time constant was lengthened by some 2.4 
milliseconds on charge and by 42.65 milli¬ 
seconds on discharge. 

To reduce these other effects, you can 
replace all decoupling resistors (R5, R6, and 
filter resistor RI) with RF chokes, and reduce 
the associated bypass capacitors to somewhere 
near 100 pfd. A shorter discharge time con¬ 
stant can be achieved by adding a parallel 
resistor (Rp) as shown in dotted lines, but 
this resistor together with R4 will then form 
a voltage divider which will keep full AVG 
from being applied to the line. Reducing the 
value of C4 will shorten both the charge and 
discharge times; you may find it possible to 
reduce the value of C4, add Rp, and modify 
the value to R4 to equalize charge and dis¬ 
charge times. Then adding a diode as shown 
in dotted lines gives you an option of short or 
long discharge time; with the diode in the 
circuit, discharge time will be long. 

In making these modifications, refer to the 
chart of “normal” A VC voltage levels you pre¬ 
pared before starting, and be certain that you 
end up with the same voltage on the AVC line 
for the same signal input that you had in the 
beginning. (Of course, if you had overload 
problems too you might want to use a little 
less or a little more, but if the control was 
satisfactory and all you want to change is the 


reaction time then you must be certain that 
you get the same control voltages out after 
making circuit changes.) These measurements 
should be made only with steady signal ap¬ 
plied, because even the 11-megohm input 
resistance of a Y'TYM will drag off any charge 
on C4 if it is made small. 

The same considerations, of course, also 
apply to the substitution of any of these AVC 
circuits for that existing in your receiver. The 
final voltages applied to the AVC line of the 
receiver must be a fairly close match to the 
original voltages if undistorted, completely 
controlled output is to be achieved. 

Not yet mentioned has been the use of the 
AVC voltage to control other functions such 
as anl bias-setting or squelch circuits. If the 
AVC is to be so used, it’s a good idea to in¬ 
clude some form of dc amplification such as 
the circuit of Fig. 10, with an additional 
diode connected in the same manner as D2 
for each of the additional functions. This will 
prevent undesirable interaction between the 
functions, and will prevent them from having 
any effect upon the AVC circuit itself. For 
economy reasons, such isolation is not usually 
provided in factory-built gear. 

From this point on, AVC design becomes 
more of a detailed engineering study than a 
general survey subject. If you care to pursue 
it further, a good starting point is the “Radio- 
tron Designer’s Handbook” available from 
Radio Bookshop. Look in Chapter 27. An 
additional reference is K. R. Sturley’s book 
“Radio Receiver Design,” Part 2, Chapter 12, 
if you can locate a copy—it was published in 
London in 1943. 

But for a general understanding of the sub¬ 
ject, additional reading shouldn’t be required. 
And now, at least, you should know what that 
little knob on the panel does when vou turn it! 

. K5JKX 



Formulae: 

Charge time constant (seconds) = 

RI(C2 + C4 + C5 + C6) + R4 (C4 + C5 -}- C6) 
4 R5C5 + R6C6 
Discharge time constant — 

C6(R6 + R4 + R2) + C5(R5 + R4 4 R2) + C4 
(R4 +- R2! + CKR1 + R2) 4 C2R2 
Resistances in megohms, capacitances in microfarads. 
With typical values shown for components, charge time 
is 6.38 milliseconds and discharge time is 46.647 ms. 

Fig. 12. Time-constant considerations of AVC 
circuit. 
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Gus Browning W4BPD 
c/o 73 Magazine 
Peterborough, N.H. 03458 


Why WTW Now? 

Details on 73’s NEW Work the World Certificate for DX’ers 


I suppose some of you are wondering why 
another DX award at this time. The answer 
to this is very simple. This is not another DX 
award, this is the DX award. Don’t call it just 
another DX award. DX awards come and go 
but this is the one that will stay with us, 
because it’s the one award (the only one I 
know of) that will make you keep on your 
toes to stay on top. 

Basically the WTW award is an award that 
either phone or cw stations can qualify for. 
They are both completely separated, there 
will be no mixing of the two together. If you 
want a phone award you will have to be in 
there on phone and work phone stations. The 
same goes for CW. Each band will stand on 
its own feet. There will be awards for 10 
meters, 15 meters, 20 meters, 40 meters, 80 
meters and even 160 meters. Each QSL card 
will have to indicate the band, mode, time, 
date, QTH, and signal report. For statistics 
we would even like to have the signal report 
sent and received indicated on each QSL card. 
This is not necessary but would be preferred. 
We will try to have a certification point in 
as many countries as possible under the juris¬ 
diction of a National Club. How about some 
volunteers from you clubs overseas? 

The first WTW certificate requires 100 veri¬ 
fications to be submitted. The second certifi¬ 


cate for 200 countries verified, then 300 for 
the top and the real WTW certificate for 350. 
What’s beyond the 350 country certificate is 
not known at this time. Maybe even a Moon- 
bounce certificate or one for Satellite relay 
later on if anyone ever works the required 
100. This will be an award that intends to 
stay up to date. We are in the process now of 
getting “country lists” from the various clubs 
overseas. We will begin by using the ARRL 
country list and others will be added on as 
the suggestions are received from the overseas 
groups. I don’t think the list will ever get up 
to 400 countries, but it surely will be over 
350. 73 Magazine will keep you informed, so 
watch 73 magazine very closely for all an¬ 
nouncements from now on. Of course the 
certificate will be one of the nicest and you 
will be proud to hang it on your wall. To 
cover our handling and mailing costs please 
enclose a one dollar bill. Overseas stations will 
be allowed to enclose seven IRC’s to cover 
costs. 

This DX award commences at 0001 GMT, 
May 1st, 1966. All cards must have this date 
or a later date to certify for WTW. Until we 
announce the various certification places send 
your cards to: Gus, 73 magazine, Peterbor¬ 
ough, New’ Hampshire. South American sta- 
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tions can send theirs to the Venezuela Radio 
Club, P.O. Box 2285, Caracas, Venezuela, 
South America. Later on there may be other 
clubs for other portions of South America. We 
will keep you well informed in 73 Magazine 
about the verification points. 

At the end of the first 5 years (from May 1 
to 31st. Dec. 1966 will be considered the 
first year) your total will go down each year 
if you don’t QSO the countries you worked 
5 years before. WTW will be an award for 
active DXers. The top country totals will be 
listed in 73 Magazine. News about the WTW 
will of course be written about in 73 maga¬ 
zine. 

Watch for W4BPD on these frequencies at 
these times for latest info about WTW:— 
14065—1400 GMT, and again at 2100 GMT 
(this is CW) 14275 + or - 1500 GMT and 
again at 2200 GMT (SSB). Starting about 
July 5th. Of course if I am out of my QTH 
at these times I will not be on. I would like 
to gather DX information and be able to give 
it out also during these periods of operation. 
I have even been thinking (but not seriously) 
about a weekly DX bulletin later on. How 
about a post card from everyone who would 
subscribe to such a thing? 

New comers have mentioned to me many 
times that they have no chance to ever get 
caught up with the old timers. The WTW will 
be run by DXers for DXers—not 75 meter rag 
chewers, 80 meter traffic handlers, or phone 
patchers. We know what DX is and what the 
DXers want. I think we will give them what 
they want with WTW. The overseas groups 
have always looked upon the DXCC as an 
American award and some of their opinions 
vary considerably from ours as to what they 
think is or is not a country. We think they will 
like the WTW and will look upon it as some¬ 
thing they have a little savso in since they will 
at least have a chance to help select the coun¬ 
tries to be included in the WTW country list. 

I have had many complaints about QSL 
cards that were mailed to the USA for verifi¬ 
cation apparently becoming lost or even 
stolen. When we have our overseas certifica¬ 
tion points selected we think this type of a 
complaint will practically cease, or at least 
will be considerably lessened. I think we all 
will admit that we need as much activity as 
possible on every band right now, because of 
the next frequency allocation conference that 
will be coming up soon. You can bet that all 
of our frequencies are being eyed by the vari¬ 
ous services as possible good hunting grounds. 
Oh yes, we are being surveyed very carefully 
and all the wide open frequencies that we 


don’t use will certainly be mentioned when 
this frequency allocation conference takes 
place. 

To help keep the commercials out of our 
bands please pick out one of them when tun¬ 
ing up, checking your keying, checking your 
SWR, testing, etc. And then there is no law 
that says you can’t call CQ on their frequency. 
Sign your call every ten minutes to satisfy 
our FCC. Of course run full power during 
these times, I mean full power. We must fight 
fire with fire and many of them can be dis¬ 
couraged if enough fellows share their fre¬ 
quencies. Wayne has the right idea about this. 
Maybe a planned operation of this sort might 
some day come about—who knows. I myself 
would like to keep our frequencies clear and 
this is one way to at least start clearing them 
up. More power to you all on this suggestion. 
Remember some of that RTTY around 14090 
to 14100 is Ham, so don’t do your monkey 
business on top of them. It would be real nice 
to have a RTTY receiver to be sure of fellows 
around these frequencies. 

Future DXpeditions by me—oh yes things 
are moving nicely along these lines. Another 
thing, I want to sort of wait a while to see 
what the WTW boys will be needing and also 
what will be included in some of the overseas 
suggested country lists. By July I’ll know bet¬ 
ter what you fellows will be needing. 

WTW is not in competition with any other 
award. I think that DXCC has had their day, 
WAZ has had theirs, the WPX has sort of 
slowed down (with some fellows it never even 
got started) and from now on the WTW will 
take their places—and keep it for a long time. 

We at 73 Magazine want everyone of you 
to know this is your award. We are always 
open to suggestions from the gang, and if it’s 
a good one it will most certainly be consid¬ 
ered. As for myself, I am for anything that 
will make you fellows happy. By this I mean 
the DXers. Of course DXing is not the only 
thing in Ham Radio. You fellows who like Rag 
Chewing, Contest operating, phone patching, 
testing out new antennas or equipment—you 
keep right on doing what you like. I am for 
you 100 percent. Can you picture the bedlam 
in our bands if everyone was a DXer? I myself 
think the DXer is tops— he has to have good 
equipment, good antennas, be a good opera¬ 
tor, know geography, and be on his toes all 
the time to keep up with the other DXers. 
Good luck to you all on the WTW. I wonder 
who will get certificate Number ONE for each 
band and each modeP-LETS GO FELLOWS 
AT 0001 GMT MAY 1st, 1966. 

. . . W4BPD 
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A. J. Bivens K5BEC 


Private Listening Speaker 


Ever wanted to keep the noise level down 
in your mobile station while other members 
of the family are trying to sleep, talk, or listen 
to the car radio? Have you ever wanted to 
hang a small speaker close to your ear so you 
wouldn’t have to wear an ear phone and keep 
tangling in the cord? 

Well, here is a device that has worked very 
well for the writer. It consists of a miniature 
back seat speaker (Lafayette order No. 
99G6122) which may be ordered or purchased 
from most electronic stores, and a 59 cent cup 
towel rack purchased from a dime store. 

If the rack has more than two bars they 
should be removed for better side vision. 
Mount the assembly as diagramed making 
sure to mount it on the side of the visor facing 
driver when visor is down. The speaker may 
then be swung out when needed or folded 
back and then lifted up with the visor when 
not in use. Lateral adjustment is done by 
swinging the rack and vertical adjustment by 
pushing or pulling the visor slightly at the 
bottom. 

A heavy rubberband may be permanently 



The private speaker out of use against the wind¬ 
shield. 



Views of the private listening speaker. 

installed around the visor end near the speaker 
for holding the speaker against the visor when 
visor is in use but the speaker is not. 

. . . K5BEC 



The speaker in use for private listening. 
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NEWS FROM THE INSTITUTE OF AMATEUR RADIO 

Compiled by A. David Middelton W7ZC, Secretary 



IoAR constitution approved by Members 

A Report was mailed to all Members of record in 
early February. Due to a delay in production of the 
Report at 73, the deadline of February 10th for 
the return of ballots on the Constitution and By 
Laws came shortly after mailing from Peterbo¬ 
rough. A post card extension notice to all Members 
the first week in February established the new 
date of March 10th for receipt of ballots at IoAR 
HQ. 

Here are the results of the voting on the ratifi¬ 
cation of the IoAR Constitution and By Laws. 


Total votes received.£33 

Votes of approval ..228 

Votes of disapproval. 5 


The Constitution and By Laws as presented in 
the Members Report of January 1966 is thereby 
ratified by a majority of the votes cast, and the 
approved C and BL are now in effect, as of March 
12, 1966. 

Several Members sent in suggested amendments 
or changes. There being no mechanism for such 
changes at this time it is suggested that Members 
reconsider their desired changes and re-submit 
them later, prior to the first Board meeting. A call 
to Members will be issued at that time for such 
amendments to be considered as provided for 
under Article 12 of the IoAR C and BL. 

QST young IoAR members 

You may win prizes in a construction-article con¬ 
test specifically designed for IoAR Members under 
20 years of age! See March or April IoAR columns 
for complete details. Deadline for receipt of writ¬ 
ten entries is July 15, 1966. 

More on tower suit 

March 73, page 72, informed you that a Pennsyl¬ 
vania Amateur had been forced, at the order of the 
State Supreme Court to dismantle his tower and 
antenna. This unfortunate Amateur, W3HJ, re¬ 
cently wrote IoAR HQ. Here is the pertinent part 
of his note. 

“Thanks for the offer of help but don't know 
Hist what you could have done. I think I got just 
about all of the legal and financial support that I 
could have expected. In fact a good deal more. 
ARRL gave me wonderful assistance in both the 
local court and the Supreme Court of Pennsyl¬ 
vania. 

“Since this suit was filed against me on the basis 
of deed restrictions and not zoning laws the chance 
of my winning it was not too good. There were 
some aspects involved though which made it seem 
advisable to try. 

“I followed it through to the end more in con¬ 


sideration of Ham Radio as a whole than from win¬ 
ning it for myself as I would have been moving 
to another location in the future even if I had won 
the case. 

“/ teas just too trusting a soul from a verbal ai>- 
proval stand point. As you say, read the fine print 
and with a fine tooth comb.” 

International hamfest July 16-17 
IoAR Member Withey, WA0HUD informed HQ 
that an international hamfest is planned for a 
location on the border of Manitoba and North 
Dakota. Watch this column for further details. 

Educational Amateur Radio 
Project EAR, a person-to-person exchange of in¬ 
formation and ideas via Amateur Radio has been 
cooperatively developed by Mr. Edgar Klugman, 
Principal of the Harrison (N.Y.) Avenue School, 
and Mr. C. Robert Fine WB2LUM. 

Since 1964 Project EAR has successfully brought 
together school groups in distant points for direct 
child-to-ehild discussions of their respective loca¬ 
tions, climate, and customs. 

Also, panels of educators in New York have held 
joint meetings with similar panels in Australia 
utilizing the techniques of Project EAR, over co¬ 
operating Amateur Stations. 

Mr. Klugman asked IoAR for assistance in ob¬ 
taining volunteers in the Amateur ranks who are 
seriously interested in helping him enlarge Project 
EAR into a world-wide operation. 

IoAR applauds this vital concept in the use of 
Amateur Radio. Project EAR has tremendous sig¬ 
nificance both in the field of international relation¬ 
ships (with resultant benefit to all Amateur Radio) 
and in is rewards to cooperative Amateurs in bring¬ 
ing this project to its potential worth! 

If you are desirous of assisting, write Mr. Edgar 
Klugman, Principal, Harrison Avenue School, Har¬ 
rison, New York, or to WB2LUM for complete in¬ 
formation. » 

IoAR commends Mr. Klugman and WB2LU.V1 
for the originality of Project EAR and for their 
devotion to the cause of international friendship 
by extending the horizons of school children and 
educators through the organized use of Amateur 
Radio! 

Technical examination questions needed 
IoAR HQ is experiencing difficulty in securing 
assistance in the preparation of questions for its 
Certificate of Merit examination as described in the 
March column. If you are qualified, and wish to 
aid in this worthwhile project, please write IoAR 
HQ. 


IoAR—Totally Dedicated to the Betterment and Preservation of Amateur Radio. 
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Get it in writing and read the fine print 

An amateur (who gave his call but it is being 
withheld) in a large eastern city wrote IoAR re¬ 
cently—“When I moved into this apartment a few 
months ago, I was told that I could put up an 
antenna. But when I attempted to put one up, my 
landlord said NO. He soon changed his mind, 
however, but demanded $500,000 (WOW) in¬ 
surance. I am allowed a TV antenna (in the lease— 
which does not state the size) so I will use the 
stacked TV antennas as my ham antenna!” 

Moral—get it in writing—and watchout for the 
fine print. $500K—that’s probably more than the 
building cost! 

FCC continues study of Docket 15928 

IoAR HQ recently inquired of FCC regarding 
the status of Docket No. 15928, and asked for the 
name and call of the new Chief of the Amateur 
Division. Here is FCC’s reply, dated Feb. 15, 1966. 

“At the present time, the Commission is carefully 
studying the comments that were submitted in re¬ 
sponse to the Notice of Proposed Rule-Making in 
Docket No. 15928. Further action in this Docket 
is anticipated sometime this year. 

“Mr. Everett Henry (W3BC), presently Chief 
of the Marine Radio Division, has been reassigned 
to serve as Chief of the Amateur and Citizens 
Radio Division. 

"Signed—Ben F. Waple 
Secretary” 

Changes in Members QTII 

All IoAR Members are urged to keep Member¬ 
ship Department, Peterborough, N. Hampshire 
fully informed as to their correct, up-dated mail 
address, complete with Zip code. Do not send this 
information to IoAR HQ, but do send it to Peter¬ 
borough! 

IoAR member heads important 
emergency net 

The West Coast Amateur Radio Service has 
been in daily operation for almost three years. A 
group of dedicated and highly skilled operators 
maintain a continuous watch on 7225 kHz, ready 
to handle any type emergency, priority, routine 
message or information to be passed among the 
seven Western states. 

A daily practice (and traffic) drill is held at 
noon, PST, with formal net proceedure. 

Direct contact is maintained by WCARS with 
highway police and similar public safety and wel¬ 
fare services. 

IoAR Meml>er David Atkins, W6VX, is Presi¬ 
dent of WCARS and often NCS for the drill or 
during the daily monitoring. IoAR Secretary W7ZC 
is a Director of WCARS and a frequent participant 
in network operations. 

Amateurs in the Western part of the US are 
invited to call in on 7225 at any time the WCARS 
can be of any help. 

IoAR commends these and other amateurs who 
devote much of their operating time to highly 
valuable public service. 


Important IoAR Addresses 

For all correspondence except that regarding 
membership and supplies: 

Institute of Amateur Radio 
Springdale, Utah 84767 

For membership correspondence and IoAR 
supplies: 

Institute of Amateur Radio 
Peterborough, N.H. 03458 


Ilam-CB cooperation effective in Texas 
This column carried an inquiry (in March) con¬ 
cerning possible Ilam-CB joint ellorts. IoAR HQ 
received the following information from Gene 
Nowlin WA5JPW; 

“Here in Marshall, Texas, this has been in effect 
for about two years, under Civil Defense, Marshall 
Amateur Radio Club, Inc.—(WA5MRP) and the 
Caddo District CB Radio Club under a CD50 unit 
call of KKV2461. 

CD Communication Director—Bert Wood 
K5MVJ; Co-ordinator, Cliff Crabtree W5NYW- 
10Q1495 who is also President of Marshall ARC; 
President Caddo District CBRC—Vernard Grimes— 
WA5MNF-KKV6996. 

The amateurs handle some traffic locally on 10 
meters and most all long distant traffic. The 
CB’ers handle all county as well as city traffic in 
the event telephones are out. We think it works 
out very well here in Harrison County, Marshall, 
Texas.” 

QTII? Lost members! Where are you! 

IoAR IIQ needs the updated, correct address of 
the following; 

Davis, R.W. KB6CS 
Livingstone, A.W. K6VYJ 
MacArthur, Roger K9UYA 
Miller, Chase. W. Jr. W4ANV 
Nelson, Robt. L. K6ZCQ 

Keep the news clips coming! 

The response to HQ’s appeal for news clippings 
concerning amateur radio has been excellent! Here 
is a project in which everyone can help! Watch 
your newspapers and magazines for any references 
to amateur radio, cut out the clips and send them 
to HQ. Please help fill HQ’s Scrapbook! 

Copies of constitution 

With the ratification of the C and BL contained 
in the January 1966 Members Report this became 
an official document of IoAR. Members are urged 
to keep the January Report on file. The C and BL 
contain many pertinent facts about IoAR structure. 

The Membership Department has been requested 
to include copies with all membership processing 
since Feb. 5, 1966. 

Members who have not yet received their copy, 
please advise IoAR HQ. 

. . .W7ZC 
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Hank Olson W6GXN 
3780 Star King Circle 
Palo Alto, California 


The Solid-State 
Product Detector 


Increasingly, the use of solid-state circuitry 
is taking over in the field of electronics. 

In amateur radio equipment, too, the “little 
three-legged gadgets” (transistors) are making 
in-roads. That solid-state ham gear has “ar¬ 
rived,” is evidenced by several of the new 
SSB transceivers on the market, which use 
tubes only in the transmitter output stages. 

There remain, however, a number of areas 
in commonly-used amateur circuitry, where 
transistors are awkward to use. For this rea¬ 
son, I suppose we shall continue to see new 
“all-tube” designs for some time to come. If 
a manufacturer decides on a tube-transistor 
“hybrid” circuit, he must face having two pow¬ 
er-supplies: a high-voltage, low-current supply 
for tubes and a low-voltage, high-current sup¬ 
ply for transistors. The expense of having two 
supplies for a “hybrid” design makes the two- 
faction system a near-realitv—a company usu¬ 
ally decides to either manufacture “all-tube” 
or “all-solid state.” This means that every cir¬ 
cuit block must be made solid-state (at least 
in the low power stages) before a manufac¬ 
turer can seriously decide to join the “solid- 
state camp.” 

One of these “hard-to transistorize” blocks 
in our circuitry is the product detector, as 
needed for SSB reception. One obvious solid- 
state solution is the diode-ring demodulator, 
as used by Bell Telephone Laboratories, when 
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Fig. 1. The ring demodulator. 


SSB was first put into commercial service. The 
ring-demodulator is shown in Fig. 1. Of 
course, nowadays one would use a matched- 
quad of modern silicon-diodes instead of the 
original copper-oxide quad. The trouble with 
the ring-demodulator is that it requires diode- 
matching and a special balanced input system 
to be used. Also, a relatively large power level 
from the BFO is required to drive the ring, 
as the BFO current must drive the diodes of 
the ring well into forward conduction. 

There are several double-diode product- 
detectors in amateur use, which are simpler 
to use than the full-blown four-diode ring- 
demodulator, but these are basically of the 
same family. 1 * 2 3 

Another amateur solid-state product de¬ 
tector is similar to the popular triode-tube 



Fig. 2A. Triode tube product detector. 
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Fig. 3. Field effect tetrode product detector. 

type. Fig. 2A shows the essential part of the 
triode-tube detector and Fig. 2B shows its 
transistor counterpart. 4 Since the BFO drives 
the emitter, we again must deliver rather a 
large power level from the BFO (into a low 
impedance) to make the detector work. In 
fact, it is the rectified BFO voltage that biases 
this product-detector. When the BFO is 
turned off, the operating point changes con¬ 
siderably, and it is then possible to use the 
detector for AM. This product detector (the 
transistor version) is identical to most tran¬ 
sistor mixers, and like them it cannot take 
large input signals. 

The input-output characteristic of the cir¬ 
cuit in Fig. 2B is shown in Fig. 5. If we de¬ 
fine maximum useful output as the point on 
the input-output curve where the output de¬ 
parts from a linear relationship by 1 db, this 
circuit is only useful to 0.077 volts (rms) in¬ 
put. The curves were taken with the carrier- 
BFO difference frequency set at 2 kc. The 
input signal level was not increased above 
0.12 v rms, because at about 0.13 v rms the 
BFO is “pulled” (injection locked) to the sig¬ 
nal frequency. The use of an emitter-follower 
between BFO and product detector here 
would have allowed more complete measure¬ 
ments. 

There remain, in the collection of tube-type 
product-detector circuits we may use, two 
which would seem to have no obvious solid- 
state counterparts. They are the product-de¬ 
tector using a pentagrid mixer, and that using 
a beam-switching tube. Each of these circuits 
has the advantage of having a pair of inde¬ 
pendent, high-impedance input ports, either 
of which will control the detector output cur¬ 
rent. This means that we get, at once, signal— 
BFO isolation, and small BFO input power 
requirement. But, unfortunately, the solid- 
state equivalent of the 6AS6, 6BE6, or 7360 
hasn’t been readily available; so no product- 
detectors along this line have been used in 
amateur circles to this author’s knowledge. 

Now, finally, at a price any ham can afford, 



Fig. 4. Pentagrid product detector 

a device is available to provide a solid-state 
product-detector with similar advantages to 
those of the pentagrid or beam-deflection tube 
types. The Siliconix U89, an industrial version 
of the 3N89 field-effect tetrode, is available 
for about $5.75, less than the cost of two 7360 
Tubes. It is the fact that this FET has two 
gates, that are mutually independent, that 
makes it so useful. 

In Fig. 3 is shown the product detector 
using a U89. The second gate (Gs) is driven 
by the BFO and its emitter-follower. The emit¬ 
ter-follower gives BFO isolation and also, pro¬ 
vides the proper bias level to the second gate. 
In Fig. 5 is also shown the input-output curve 
of this detector. One will note that the output 
only deviates by 1 db from a linear relation, 
over an operating range of more than 65 db. 
About 0.5 v rms is the maximum signal input 
level, before linearity is lost. 

In order for one to be able to make com¬ 
parisons of the solid-state product-detectors 
shown above, a conventional 6BE6 product 
detector was constructed and measured. The 
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Fig. 5. Comparison of three product detectors. 
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SPACE ELECTRONICS CO., DIV. OF MILITARY ELECTRONICS 
CORP. WILL TRADE NEW, PERFECT, UNOPENED-CARTON AMATEUR 
EQUIPMENT FOR ANY SURPLUS EQUIPMENT LISTED BELOW. 


We'll give you any piece of equipment that you name HAMMARLUND, COLLINS, HEATH, NA 
TIONAL, GONSET, ETC., ETC. at our low trade cost in exchange for any piece of surplus equip¬ 
ment valued at our higher-than-market evaluation. 


NAVY: -TED" TRANSMITTERS, 

AN/SPN-5, 7, 11, 18 RADAR Ray¬ 
theon 1400. 1, 2. 1500 (Pathfinder 
Radar) AN/URA 8B. AN SPA-4. 8, 


AN GRC: 3, 4, 5, 6, 7, 8, 9, 10, 19. 

26, 46. RT 66. 67, 68. 70. AM 65/ 

GR. T 368C/URT. PP 109 GR. PP- 
112 GR, RT 174 PRC 8. R 108 GR, 
RT-175 PRC-9. R 109 GR. RT-176' 
PRC 10. R-110/GR. T-217A/GRC- 

27. T 195/GR. R-278B/GRC-27. R- 
125/GR. MD 129A/GRC-27, T-235/ 
GRC-10. SB-22/PT. 

COMMERCIAL AIRCRAFT COM¬ 
MUNICATIONS: 

COLLINS: 17L-4, 7, 51X-2, 3. 618s, 
t, 479S-3, 479T-2, 1882. 3. 4. 578- 
D 1. 578X-1. WP 101. 618M-1, 51R- 

3, 6. 51V-2.3.4. 


INDICATORS: ID-250, 1, ID-387, ID- 
257, ID-307, ID-351, ID-1103, ID- 
637. ID-310. ETC. 

TEST EQUIPMENT, AN/URM-25. 
AN/URM-26, SG-1A/ARN, AN/ 

URM-80. AN/URM-81, SG-2A/GRM, 
AN/URM-32, AN/ARM 8. SG-13/ 

ARN, AN/URM-48. AN/ARM-25, 
AN,/ARM-22, AN/ARM-65, AN/ 

ARM-5, SG-66/ARM, AN/USM-26, 
AN/UPM 98, AN/UPM-99, AN/ 

UPM 4A, MD-83A, AN/USM-16, 

AN/URM-43, AN/APM-66, AN/ 

APM68, TS-723/U, TS-757, AN/ 

UPM-32, TV-7/U, TV-2/U, AN/ 

PRM 10, ME-ll/U, AN/ARM-51, 
TS710. TS-330, TS-683, TS-382, 


TS-621, AN URM 52. TS-510A, AN/ 
URM-44. AN, PSM-6B, AN/URM 7, 
AN/TRM-3, SG-24/TRM. ME-6 U, 
AN, URM-14, AN/GPM 15, ME-30A/ 
U, AN/USM-24, AN/USM-50, IP- 
lll/ART-26, TS-497B, TS-403B, 

TS-186D, TS-505D, TS-537, SG 

12A/U, ETC. 

RECEIVERS: AN, APR-9, 13, 14. 

R-388/URR, R-388A, R-390. R- 

390A, R-391, R-392, R-274, R 220. 
SP 600JX, 51J-2, 3, 4, 51S-1. ETC. 

AIRCRAFT EQUIPMENT: AN/ARC- 
34, 44, 38, 52, 58, 27, 73, 84. ETC., 
AN/ARN 14. 21, 59, 67, AN/APN- 
70, 81. 84, 22, AN APS-20E, 81, 
100 . 


Call or write today (collect, at our expense) for our generous, better-than-anyplace- 
else quotation. Call now before "we get more of what you got than we need” 

SPACE ELECTRONICS CO. «»««»"•«« 

Div. of Military Electronics Corp BR0NX < NEW Y0RK 10457 ' < 212 > CY 9 0300 


circuit is similar to one used in one of the 
newer “amateur-band-only” HF receivers, but 
an additional L-C filter (5 mb and 510 pi) 
was added to cut down 455 kc in the output, 
and dc was used for the heater. These addi¬ 
tions were to prevent the audio output VTVM 
from reading 455 kc or 60 cps, to either of 
which frequency it was sensitive. The 6BE6 
product-detector circuit is shown in Fig. 4 
and the response curve is also shown in Fig. 5. 

As can be seen, the useful ranges of the 
transistor, FET, and tube product detectors 
are respectively: 55 db, 67 db, and 58 db. 
The FET detector is clearly the best of the 
three circuits tried. 

One note of caution is in order, however, 
since the FET product detector operates at 
an output level about 23 db below that of 
tube circuit. If this detector is to he used to 
replace the 6BE6 circuit in a receiver, an extra 
audio amplifier stage must he added. 

. . . W6GXN 
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The Hammarlund HQ-170A offers the Amateur a I 
practically endless combination of tuning techniques 
whereby optimum reception of SSB/CW & AM/MCW 
may be achieved. Selectable Sideband, Full dial 
coverage 6 thru 160 meters, plus 2 meter calibration. 
Built-in 100 kc Crystal Calibrator. Automatic Noise 
Limiter, and many other features. 

HQ-170A $369.00 

HQ-170AC with 24 hour clock/timer $379.00 

Also in stock; 

HQ-170A-VHF $429.00 

HQ-170AC-VHF with 24 hour clock/timer $439.00 
(VHF Series; From 2 to 160 meters) 


"Used Equipment Special" 
HQ-100C $105.00 

HQ-140X $124.95 

Write for Latest Complete List 
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Gary Elliot W7UXP/1 
Box 45 

Prospect Harbor, Maine 


Put Your HW-22 on CW 

It only takes a few minutes to modify this Heath SSB transceiver for CW. 


I admire the Heathkit monoband SSB trans¬ 
ceivers and feel that for the price, they are one 
of the best buys on the amateur market. Their 
only weak point is that they have no provisions 
for CW. However, the HW-22 can be put on 
CW very easily (and no changes in its appear¬ 
ance) by cathode keying the 12BY7 driver, 
V5 and by lowering the VFO frequency to the 
CW segment of the 40 meter band. 

Modification 

After pulling the chassis and turning the 
unit on its side, locate the driver tube V5 
(12BY7). Carefully remove the grounded side 
of R52 (a 150 ohm resistor connected to pin 1, 
the cathode of V5) and solder a two foot piece 
of insulated hookup wire to the free end of 
R52. Next strip one quarter inch of insulation 
from another two foot piece of insulated 
hookup wire and tin its end. Insert the tinned 
end of the prepared hookup wire through the 



The keying line and connection are shown at 
the end of the pencil point. The 12BY7 driver has 
been removed for this picture. 


hole in the printed circuit board vacated by 
R52 and solder. 

Now locate the VFO coil L6. Moving the 
slug out will lower the frequency. It is easier 
to turn the slug from the bottom side rather 
than the top. Be sure C131, the main tuning 
capacitor, is fully meshed before turning the 
VFO slug. In my case turning the slug all the 
way out to the stop brought the frequency 
down to 7012 kc. After the adjustment of L6, 
the transceiver will now tune 100 kc or so of 
the bottom of the 40 meter band. Replace the 
cabinet and put the twisted two foot length 
of hookup wire through one of the holes in the 
cabinet. Connect the free ends of this hookup 
wire to a bug or key. 

Operation 

With the function switch in tune position, 
a DC voltage is applied to the balanced mod¬ 
ulator to provide a steady output signal for 
transmitter tuning purposes, but since we have 
lifted the cathode of the driver V5 from DC 
ground, we are now able to key this output 
signal. To operate the HW-22 on CW just put 
the function switch in the tune position, close 
the key, load in the normal manner and start 
sending CW. To receive, just* put the function 
switch back in the VOX position. 

I have made many CW contacts with the 
HW-22 and all reports have been excellent 
with no signs or reports of clicks, drift or chirp. 
This modification can also be made to the 
HW-32 and HW-12. 

To put the HW-22 back on SSB, just raise 
the VFO frequency back to 7200 kc and close 
the key. The modification for CW takes less 
time than reading this article. 

. . . W7UXP 
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Lew Clark WA2T0V 
1800 S. Park Ave. 

Haddon Heights, N.J. 08035 


Variable Voltage 
Transistor 
Power Supply 


I don’t imagine I am alone when it comes to 
a spur of the moment decision to try out some 
new fangled transistor project (or something 
you have copied from Bill Hoisington using 
transistors) only to find you either have no 
batteries around or those that you do have 
should be buried with honors, having already 
served a very useful life. Rather discouraging. 

Here is a transistor power supply for your 
bench or shack that is ready to go on short 
notice and simply needs an available AC 
outlet (Fig. 1). 

This supply has operated in the author’s 
shack for some time without any hitches and 
is rarin’ to go on a minute’s notice. All com¬ 
ponents are readily available from off-the-shelf 
stock of most any radio parts distributor, mail 
order houses (Allied, Lafayette and Newark) 
and in many cases out of your well stocked 
junk box. The transistor used in the supply is 
not an exotic and high priced type. 

As noted in the schematic, this is a low 
voltage dc supply. Output is adjustable up to 
18 volts. The maximum current at 18 volts is 
about 30 ma. On some lower voltages the 
current may run as high as 'A amp. 

Some experimentation was required for Rl, 
but after a few additions and subtractions it 
was found that 2000 ohms 2 watts did the 
best job for all around performance and 
smooth operation. 

This was built in a 6 x 5 x 4" Mini-box 
(Fig. 2), but can be constructed in something 
smaller if desired. Originally it was contem¬ 
plated using a meter with the supply, installed 
in the box, but not having a suitable meter 
handy at the moment, the project was eom- 

WA2TOV is an avid homehrewer interested 
in UHF and SHF. lie tuorks at the inspection 
and testing department of Weathers Electron¬ 
ics and Development. 



pleted without it. The calibration under the 
dial was made l>y hooking up a volt meter 
on a suitable scale and marking off the voltage 
readings convenient for work on my bench. 

The circuit wiring is all between two eight 
point tie strips, one each side of the box. 
The rectifiers can be seen above the two 1000 
uf capacitors. The 500 uf filter capacitor, be¬ 
tween transistor base and potentiometer, is 
to the right in the photo. Using this supply 
on light loads, as presented by most transistor 
circuits, there is a slight drop of about 4 
to 5%, but this is hardly notieable. 

Since this supply is definitely not intended 
as a continuous replacement for batteries, but 
just as a handy bench supply for trying out 
various experimental circuits and during repair 
work on gear, its few faults are miniscule. 

I feel the components have ample ratings 
and will suffice as compared with what would 
be taken from regular cells. A note at this 
point is worth mentioning. There is no heat 
sink used with the 2N301 as this would in¬ 
crease the total size by a considerable amount. 
Also note that the transistor is mounted on a 
small bracket (Fig. 2) made by bending a small 
piece of aluminum. Shoulder washers are used 
on the two bolts suspending the bracket to 
insulate it from the Mini-box, and a small piece 
of insulating material (bakelite in the author’s 
case) is used between the bracket and case. 
The binding posts are also insulated from the 
case by using shoulder washers. Remember 



Fig. 1. Schematic of the transistor power supply. 
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Fig. 2. Mounting the series regulator transistor, 


that transistor heating is a factor at low 
output voltages and without a heat sink in¬ 
corporated in this supply it is not advisable to 
run on high current for lengthy periods ot 
time without cooling the 2X301 off. However, 
as stated before, this can be overcome by 
adding a heat sink for the 2N301 and addi¬ 
tional bulk to the supply. In most transistor 
circuits the current requirements are quite 
low and this supply has more output than is 
normally required or needed. 

The hookup of the circuit follows with most 
power supplies in that it is quite simple and 
the main factor is the insulation of the 2N301 
shelf and plugs from the case. Placement of 
the components is not critical and can be 
made to your own pet methods. The adjust¬ 
able feature is quite useful in that you can 
determine the voltage limits at which a piece 
of transistorized equipment will operate prop¬ 
erly. I have come up with many other uses 
for this piece of equipment and I am sure 
you will too. 

Those of you getting your “feet wet” on 
transistors will appreciate the usefulness of 
this supply. 



Inside view of the power supply. 


SONYMIKE-HEADSET 

Radio Products Sales has made a fan¬ 
tastic buy on this high quality Sony 
mike headset and we’re passing our 
savings on to you. Get constant output 
for safe, convenient mobile and home 
operation. 

*Low impedance mike with built-in 
matching transformer 50 to 3300 ohms. 
A Philmore ST-12 or equivalent trans¬ 
former may be used to raise the out¬ 
put still further if desired. 

*The earphone has velvetized foam 
rubber padding for sound isolation and 
comfort. Input is 8 ohms and the ele¬ 
ment is a midget speaker as in high 
fidelity headsets. 

*Both mike and earphone are mois¬ 
ture and heat resistant. 

*Comes with genuine leather, Mo¬ 
rocco finished, dual zipper carrying 
case. This case is perfect for use as a 
camera case and has a compartment 
for filters. 

^California residents add 4% sales 
tax (28?). 

$ 6.95 p* 

PRODUCTS SALES INC. 

| \ 1501 SOUTH HILL STREET 

-fpi LOS ANGELES, CALIFORNIA 

The West's Oldest Horn Distributor 






Martin Krey K7NZA 
3608 West Minnezona Ave. 
Phoenix 19, Arizona 


Here’s a Ham with a Heart 


Charles B. Grout is a ham with a heart— 
and a peck of trouble. In fact, it’s the trouble 
that has given him the time to be Mercury 
for other multiple sclerosis victims. Yep, that’s 
right, K7SML is an MS patient himself, and 
since he knows first hand what an MS victim 
has to contend with in the line of handicaps, 
he goes out of his way to make his Phoenix 
ham station something of a message center 
for MS patients and their relatives and friends. 

Ten years ago, Charles was a Denver area 
banker on his way up. At forty-two he was 
president of the Littleton National Bank cf 
Littleton, Colorado. Life was bright and chal¬ 
lenging. Then he got MS, and his world of 
business was shattered. He continued as bank 
president as long as doing so was wise; and 
then, realizing that MS is a progressively 
worsening illness, he gave up his high office 
and moved to Phoenix for its healing warmth. 

That was six years ago. The mild weather 
didn’t make Charles’s illness any better, but 
it kept him feeling good enough to want to do 
something worthwhile with his time. In 1962 



Chuck Grout K7SML, answers a CQ in his shack 
in Phoenix while his XYL, Ida, stands by to help 
out on the land line. Rig is an SBE 33, which 
Chuck runs barefoot. 


he decided that since he had been trained in 
Morse code in the Navy during World War II, 
he would make a stab at getting into ham 
radio. 

Considerably restricted in movement by 
then, Charles nevertheless pushed himself into 
his quest in his characteristic, determined way, 
and he soon got his Novice license. He oper¬ 
ated code for a year, and then he passed his 
test for a General license and was in fine busi¬ 
ness shape to go on phone. Phoenix area hams 
had erected an inverted-V all-band trap an¬ 
tenna and installed his gear for him when he 
had gotten his Novice license, so all he had 
to do was swing over to a phone band and 
go to work on the mike. 

Hamming quickly became a big thing in 
the life of Charles B. Grout, and he began 
spending most of his waking hours in front of 
his barefoot SBE 33. It wasn’t long until 
K7SML was a common call on 15 and 20 
meters, and the handle. Chuck, had replaced 
the name of Charles B. Grout. Chuck found 
the precision of hamming not unlike the exact¬ 
ness of banking; and he was glad, too, to find 
that radio could give him an opportunity to 
help other people. 

In the year since he got lii.s General ticket, 
K7SML has worked virtually every state, in¬ 
cluding Hawaii and Alaska, and lie’s gotten 
into New Zealand, Argentina, Puerto Rico, and 
Australia. During the year, he’s also gotten 
acquainted with many of the 500 MS victims 
in the Phoenix area, and lie’s gotten a number 
of them in touch with relatives and friends 
both near and far—no mean accomplishment 
for a man who cannot walk or read a book 
any longer. 

Typical of Chuck’s service to fellow MS-ers 
is the phone patch he recently ran for a friend 
in Phoenix. The friend, Barclay Harris, whom 
Chuck had met through the MS Association, 
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had fallen and broken his hip. His elderly 
mother in Minneapolis, and his own son, who 
lives with her while attending the University 
of Minnesota, had become much distressed 
after hearing about the accident. Mr. Harris 
wanted to put their minds at ease, and he was 
able to do so with the help of K7SML. Chuck 
made a 20-meter contact in the Twin Cities 
area who patched him in to the mother in 
Minneapolis, and Chuck patched in Mr. Harris 
in Phoenix. Hearing her son’s voice and his 
calm assurances erased the mother’s anxiety, 
and she happily put her grandson on the 
phone to let him share in the family chat. 
Everybody felt better after that contact—in¬ 
cluding Chuck. 

Chuck Grout says that without the help of 
his jovial XYL, Ida, he just wouldn’t have a 
ham station at all. In fact, when the traffic 
gets heavy at station K7SML, Ida often mans 
the telephone and rigs up the phone patches 
while Chuck handles the microphone. Both 
Chuck and Ida like to recall the lighter ex¬ 
periences they’ve had on ham radio. 

Chuck says the funniest phone-patching 
experience of all comes on 40 meters when 
a Colorado ham called CQ Phoenix with im¬ 
portant traffic for his wife, who was visiting 
in the Valley of the Sun. Chuck took the call, 
and Ida got the wife on the land line. When 
Chuck patched husband and wife together, 
the wife promptly informed her mate that she 
had just started eating a big bowl of soup and 
that she could think of nothing more impor¬ 
tant than getting back to it. Then she hung 
up, leaving Chuck the job of saying 73 to the 
bewildered husband. 

And so it goes for Chuck Grout, day after 
wonderful, challenging day. Whether the traf¬ 
fic- is humorous or deeply serious, he will be 
in the shack passing more than his share of it. 
He says he figures there are a lot of people 
in the world who are worse off than he is, 
and lie’s going to help them if he gets the 
chance. 

While Chuck enjoys helping others—and 
especially MS victims—to get messages passed, 
he has never gotten too busy to shoot a CQ 
up Denver way and get a contact there to 
patch him in with his eighty-vear-old mother. 

“Morns have feelings, too,” he says, “and. 
anyway, I get a big kick out of talking to 
mine.” 

Chuck Grout and his dedicated operation 
of K7SML must be an inspiration to many, 
for as one Phoenix ham was recently heard 
to say about him, “There’s a ham with a real 
heart—in more ways than one.” 

. . . K7NZA 
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Don Hansen W9ZZH 
2143 N. 70th St. 
Wauwatosa, Wise. 


Fuses 


Protect your expensive equipment from 
overloads and burnouts. The simplest way to 
protect your equipment is with fuses. A fuse 
is a circuit protecting device that disconnects 
the equipment from the power source when a 
potentially damaging fault occurs in the unit. 
A fault is a moderate overload or short circuit 
that could cause a fire hazard or damage the 
equipment. 

A fuse operates on a time element principle. 
The fuse will blow almost instantaneously for 
a short circuit, but blows after a definite time 
lag for a moderate overload. The time to blow 
varies inversely with the overload current. 

When a short circuit or overload occurs, 
the fuse link vaporizes and becomes ionized, 
forming an arc. To interrupt the circuit, the 
arc must be extinguished. To extinguish the 
arc, a current zero must be obtained. 

There is no current zero for direct current; 
therefore, the current must be forced to zero 
to extinguish the arc. There are two major 
ways to force the current to zero. The first 
method is to increase the arc resistance until 
the voltage drop across the arc equals the cir¬ 
cuit voltage. The second method is to decrease 
the arc temperature and ionization. Arc resist¬ 
ance is increased by lengthening the path of 
the arc and by constricting the diameter of the 
arc. The length of the arc path is increased by 
the continued melting of the fuse link due to 
the high temperature of the arc. Arc diameter 
is constricted by use of fillers in the bodies of 
certain types of fuses. Arc temperature and 
ionization reduction is accomplished by enclos¬ 
ing the fuseable element in a protective tubing 
and filling the tubing with silica filler. When 
the element melts, the heat from the resulting 
arc melts the filler. The filler conducts heat 
away from the arc, reducing ionization and 
causing the arc to extinguish. 

Alternating current periodically passes 
through zero. When the current passes 
through zero, the arc is extinguished. It is only 

W9ZZII is an electronics engineer (Wisconsin) 
at Industrial Controls Division of Square D. 
He likes to design and construct ham gear and 
has written a number of articles for 73. 


necessary to see that the arc is not re-estab¬ 
lished when the ac voltage attempts to cause 
the current to flow again. When the ac cur¬ 
rent is near zero, it is very important to de¬ 
ionize the arc gap so the arc cannot be re-es¬ 
tablished. The arc will remain extinguished 
when the dielectric strength of the gap per- 
manantly exceeds the voltage that tends to 
re-establish the current in the circuit. 

Fuse types 

There are two major styles of fuses: the 
plug and cartridge. The plug fuse will not be 
discussed in this article. Cartridge fuses are of 
two types. One type has knife blades and the 
other has ferrules. The ferrule fuses are nor¬ 
mally used to interupt circuits up to 60 amps 
and the knife blade fuses are used to interupt 
circuits carrying 60 to 600 amps. Ferrule fuses 
are generally used in electronic equipment. 

The three common types of fuses are the 
high speed, medium lag, and slow blow. High 
speed fuses are used where any time lag would 
be damaging to the equipment being pro¬ 
tected. Ammeters and milliammeters are ex¬ 
amples of this type of equipment. Medium lag 
fuses are the most widely used fuses. They are 
used when there are no special requirements, 
such as protecting equipment that requires 
high speed fusing or draws current surges. 
Time delay fuses are used to protect equipment 
that draws a high initial current that later 
drops off to a normal operating value. Motor 
starting current or power supply filter capaci¬ 
tor charging current are common examples of 
surges. 

Quick acting and medium lag fuses have a 
single link that blows when overloaded. Slow 
blow fuses have a compound element consist¬ 
ing of a fusible link and a thermal cutout. The 
link acts on high currents due to shorts or very 
high overloads. The thermal cutout functions 
on low or moderate overloads, preventing the 
fuse from blowing. 

Fuses also have voltage ratings. The voltage 
rating is the maximum voltage at which the 
less than the maximum voltage rating of the 
fuse can clear the circuit. The fuse will op- 
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erate satisfactorily in circuits with voltages 
less than the maximum voltage rating of the 
fuse. Underwriters’ Laboratories require that 
fuses rated at 250 volts must be capable of in¬ 
terrupting 250 volt circuits that can deliver 
10,000 amperes to a short circuit. This gives a 
great safety factor to the average application 
of a fuse. 

Using fuses 

Fuses are generally used to protect wiring or 
equipment. Wiring is fused to eliminate fire 
hazard due to heating effects of the overload 
current. Equipment is fused to prevent expen¬ 
sive damage due to shorts or overloads. Fig. 1 
lists fuse sizes to protect various insulated 
copper wire sizes. 

The most common use of fuses in electronic 
equipment is to fuse the 115-volt or 230-volt 
power inputs to the equipment. To find the 
size of fuse to protect the power supply, deter¬ 
mine the input volt-amperes (VA) to the 
power supply. Refer to Fig. 2 to determine the 
size of fuse to use once the volt-amperes have 
been determined. The VA input to the power 
supply can be determined by measurement 
with a voltmeter and an ammeter and multi¬ 
plying their indications to obtain volt-amperes. 

The VA input can also be calculated from 
known circuit constants. If a transformer is 
used in the power supply, determine the VA 
input by multiplying each current being drawn 
from the supply in amperes by the voltage at 
which the current is being drawn. Include 
current through bleeder and voltage dividing 
resistors. Also include filament winding volt- 
amperes if the transformer is supplying fila¬ 
ments. After multiplying the various voltages 
and currents, add the products together to 
obtain the total volt-amperes delivered by the 
power supply. Neglecting transformer core 
losses and copper losses (assume transformer is 
100% efficient), the input volt-amperes are 
equal to the output volt-amperes. Use this 
value to determine the size of fuse to be used 
from Fig. 2. 

Medium lag fuses are normally used for 
fuses selected by Fig. 2. However, if large 


B&S Wire Size 

Fuse Rating (Amperes) 

8 

50 

10 

40 

12 

20 to 30 

14 

15 

16 

10 


Fig. 1. Fuse size to protect wire gauges. 


Power Supply 
Rating in 
Volt-Amperes 

Fuse Rating 

For 115 Volt 
Operation 

Fuse Rating 

For 230 Volt 
Operation 

40-65 

I 

Vz 

65-100 

l-'/2 

3 /i 

100-150 

2 

1 

1 50-250 

3 

l-Vi 

250-350 

5 

2 

350-450 

6 

3 


Fig. 2. Fuse rating for various powers. 


surges are encountered or cyclic fatigue is 
present, slow blow fuses should be used. 
Surges would normally be of the inductive or 
capactive type. Cyclic fatigue is caused by the 
weakening of the fuse link due to heating and 
cooling caused by pulses of current from vibra¬ 
tors or choppers. As the link heats, it expands; 
as it cools, it contracts. This weakens the fuse 
link in a fashion similar to bending a paper 
clip until it breaks. The thermal cutout of the 
slow blow fuse is a spring that takes up ex¬ 
pansion and contraction due to heating and 
cooling, thereby reducing cyclic fatigue of the 
fuse link. 

When fusing instruments, quick blow fuses 
should be used. The resistance of the fuse 
must be taken into account. To determine the 
size and resistance of fuses to be used in in¬ 
struments, manufacturers catalogs should be 
consulted. 

A common error made in the selection of a 
fuse is to select a fuse with a rating almost 
equal to the normal current in the circuit to be 
protected. Since a fuse is a heat operated de¬ 
vice, its characteristics are similar to those of 
a light bulb. The more current passed through 
a given light bulb, the faster it will burn out. 
A lamp operated at three percent higher than 
its rated load will have its life reduced by 
about 30 percent. Fuse life is also governed 
in a similar fashion. Therefore, a fuse should 
always be operated at currents below its rated 
current to increase its life. The fuse rating 
should be selected to be somewhere between 
the normal current in the circuit to be pro¬ 
tected and the lowest overload current that 
could cause damage. This gives the fuse longer 
life, but allows it to protect the circuit in case 
of overload. 

Now that you understand fuses, check your 
equipment and see if it is fused. If it is, check 
that you have the proper size. If your equip¬ 
ment is not fused, fuse it. Better to burn up an 
inexpensive fuse than your expensive equip¬ 
ment. 

...W9ZZH 
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Eugene Fleming W0HMK 
328 Gunnison Ave. 

Grand Junction, Colo, 81501 


Confession 


Sure, I know it shouldn’t have been done, 
but sometimes a fellow has no choice. The 
judge hasn’t decided what the punishment 
will be yet. Obviously, it’s a new crime. No 
one seems to doubt that it is a crime, even 
though there is no law against it. The lawyer 
made a point of that at the trial, but then he 
really wasn't on my side. Maybe they will 
think up some new punishment to fit the crime 
like exile from Earth or something. 

It all started one afternoon when the 15 
meter ew hand was just beginning to open up. 
There were a couple of QSO’s going, but they 
were not the kind you want to break into. So 
1 gave a good long CQ myself to open up the 
band a little. When the receiver came on, 
there was already a zero beat S9 signal calling. 

“. . . 0HMK W0HMK de MR2LK/m 
MR2LK/m All” 

“MR2LK MR2LK de W0II.MK R Tnx fr 
call Ur RST 599 QTH is 328 Gunnison Ave, 
Grand Junction, Colorado Hud! is Gene” With 
my left hand I flipped the log open to the 
countries list. “Rig hr is SC 100 revr es xmtr 
is DX 100” No MR2 land listed. Maybe lie is 
in one of those new African nations. ‘Pse QSL 
QTH? MR2LK de W0HMK K” 

“W0HMK de MR2LK R Ur RST 579 Pres¬ 
ent QTH is approx 2300 miles above western 



V S in synchronous orbit of Earth Home QTH 
is Saklar in what u call northern hemisphere 
of Mars Hndl is Sobem Rig here is special 
built using a computer lor translation, so will 
not describe We would like to ask a favor of 
U Would U consider W0HMK de MR2LK K" 

“MR2LK de W0HMK R U r pulling my 
leg OM Better cut this false signal b4 FCC 
tunes u in” It had to be a local running low 
power to be lobbing in the kind of signal this 
guy had. “Have to admit it is real original gag 
tho QTH? MR2LK de W0HMK K" 

“W0HMK de MR2LK R Eartlunan U R in¬ 
solent Close ur eyes immediately” I did it in¬ 
voluntarily. Before I could think what it was 
all about there was a flash like that of a flash¬ 
bulb and the faint smell of ozone in the air. 
The ew resumed, “in case u think that was 
a coincidence, keep them closed” I needed no 
urging. There was another flash and more 
ozone. “Can Earth technology match that, 
Gene Will U co-operate with us now W0HMK 
de MR2LK K” 

If they could make a noiseless flash like 
those two, no telling what else they could do. 
I dreaded to think of making them angry. I 
had no ambition to end up as a puff of white 
smoke, or for that matter black smoke either. 
There was only one logical thing to do. 

“MR2LK de W0HMK R OK U R convinc¬ 
ing But what if I tell our government U R up 
there” This time there was no warning before 
the flash. Luckily, it was behind me, but it 
took a full minute for my eyes to recover. No 
one would base believed such a story anyway, 
but I was stalling. The foreigners waited pa¬ 
tiently. “State your request MR2LK de 
W0HMK K” Thes e! get no satisfaction from 
thinking me willing. 

"W0HMK de MR2LK R U will make a list 
of the forsythia trees in your city and report 
the location of each to us Do U understand 
W0HMK de MR2LK K” 

“MR2LK de W0HMK R What is forsythia 
Is that ur name for that kind of tree or earth’s 
If earth's, what language” The initial surprise 
and fright was beginning to wear off now and 
was blooming into curiosity and fantasy. “How 
long have you been up there Am I the only 
one to be counting What kind of power did 


96 


n MAGAZINE 



you use to get here Are ur electronics all solid 
state Will you be coming down soon How 
many are in ur crew Have you developed use¬ 
ful telepathy R ur intents friendly MR2LK de 
W0HMK K” 

“W0HMK de MR2LK R Keep ur questions 
to yourself We do not need a lesson in linguis¬ 
tics, Earthman Forsythia is Anglisized form 
of the Latin name for an ornamental shrub of 
the same family as the olive tree It produces 
yellow bell shaped flowers in the spring be¬ 
fore it leafs Do U understand our request 
W0HMK de MR2LK K” 

“MR2LK de W0HMK R Yes I know the 
plant K” 

“W0HMK de MR2LK R Count them in 
your city and listen for us to contact you on 
this freq 5 days from now U will report loca¬ 
tion of each plant K” 

“MR2LK de W0HMK R It is not possible 
to make contact on the fifth day It will have 
to be the seventh K” I closed my eyes tight 
and waited. 

“W0I-IMK de MR2LK R That is acceptable 
SK W0HMK de MR2LK/m CL” 

Well, the rest of the story has been in the 
papers, so there is no need to tell how the 
transmissions were taped by an SWL down 
the street, how the FCC monitored the report 
a week later, and then turned their tapes over 
to the FBI, or about the hearings. 

You would think they would give you an 
award or something for being the first to make 
contact with extra-terrestrials, but instead I get 
locked up for counting bushes. But how could 
a guy like myself know the Army had used 
those bushes as a hiding place for their Mar¬ 
tian detectors? 

. . . W0HMK 


Complete AMECO line available 
from AMATEUR ELECTRONIC SUPPLY 

GOT A TRADE? . . . Use handy coupon below to 
get our deal ... no obligation. 

USE OR ENCLOSE THIS COUPON WITH 
ANY ORDER AND WE’LL SHIP. . . . 

PREPAID 

(IN USA) 


To: AMATEUR ELECTRONIC SUPPLY | 
4828 West Fond du Lac Avenue | 

Milwaukee, Wisconsin 53216 | 

I am interested in the following new equipment: 7 ® 


I have the following to trade: (what’s your deal?) 


Ship me PREPAID (your expense) the following items: 


enclose $_ 


I will pay balance (if any) I 


Q COD Q 1 year Q 2years Q 3years 


Address 


State_Zip_■ 

f~l Send Reconditioned Equipment Bulletin ® 
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Max Winter K2PIJ 
2444 Barker Avenue 

New York 67, New York 


Crossword 


Solution on page 1 14. 



Across 

1. Amateur radio operator 

2. Vents used in bass reflex speaker enclosures 

9. Adjustment of a transmitter's rf amplifier 
stage to resonance 

12. Consumed 

13. Type of quartz crystal 
1 4. Fruit drink 

15. Movable plates of a variable capacitor 
17. Bandwidth of a crystal 

19. Type of gas sometimes used in voltage regula¬ 
tor tubes 

20. Old-fashioned word for antennas 

21. Type of circuit coupling 

22. Continent (abbr.) 

23. Band from 30 to 300 kc (abbr.l 

24. Substance in tube indicated by a dot in dia¬ 
grams 

26. Type of blocking coil (abbr.) 

27. Trials for a piece of equipment 

30. Prefix letters for certain types of connectors 

31. Type of wire insulation (abbr.) 

32. Vehicle for a mobile rig 

33. New England State (obbr.) 

34. Antenna supports 

36. Cover 

37. Radial disc attached to dissipate heat 

38. Girl's name 

39. Vase 

40. Common material used for a most or a beam 

41. Nimble 

43. Unit of relative power used to express ampli¬ 
tude 

44. Mechanism used on indexed rotary switches 
46. Small octal based tube used in portable sets 

49. Transformer winding (abbr.) 

50. Term used to indicate that current is being 
taken from a source 

52. Present name of RETMA 

53. Transformer winding (abbr.) 

54. Rescued 


55. Transportation systems 

Down 

1. Mata - - - - 

2. Weight of BC-610 

3. Electrical measuring instruments 

4. Component 

5. Old Timer 

6. Type of circuit coupling (abbr.) 

7. RF section of a receiver 

8. Celestial body 

9. Opposite of farads 
1 0. Matinee - - - - 

1 1. Church seats 
1 6. Grompus 
18. Teaser 

20. Stabilizer circuit in an FM tuner 
22. Stabilizer circuit in an FM tuner 

24. Diversion for children 

25. Study of the body (abbr.) 

26. Type of circuit coupling (abbr., plural) 

27. Partial output point of a transformer winding 

28. Open a circuit breaker 

29. Trigonometric function 

31. Components in a circuit having one or more 
vacuum tubes with o single input and output 

32. Against (prefix) 

35. Noise heard on a radio receiver 

36. Three (Italian) 

37. Device used to block certain frequencies 

39. Shorter in wavelength than VHF 

40. Writing implement 

42. Race of people (abbr., plural) 

43. Radio frequencies within definite limits 

44. Displaced persons (abbr.) 

45. Before 

46. Near (German) 

47. Dielectric for some types of variable capacitors 

48. Mothers (colloq) 

51, Mean (obbr.) 
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BEST BUYS AT ARROW! 



MODULATION 
SCOPE 

intensity a 100 * A* 1 * 


' WSfAUAKHTS 4ig>~- 

l,. nt tit* me sweep 

cn mu ron» * i 


AM, CW or SSB 

Wave envelope or trapezoid patterns 
No tuning required 
Up to 60 Me 

Will handle 5W to I KW (n#|QC 

Uses standard connectors 
Internal sweep 

Size 9Vi" deep, * 5>i" high, x 3Vi" wide 
Weight: approx. 5 lbs. 


VERSATILE MINIATURE 
TRANSFORMER 

Same as used in W2EWL SSB Rig- 
March, 1956 QST. Three sets of CT 
windings for a combination of imped¬ 
ances; 600 ohms, 5200 ohms, 22000 
ohms. (By using center-taps the im¬ 
pedances are quartered). The ideal trans¬ 
former for a SSB transmitter. Other uses; 
.interstage, transistor, high impedance 
choke, line to grid or plate, etc. Size 
only 2" h. x Vi" w. x V\" d. New and 
fully shielded. 

$1.49 ea., 3 for $3.95, 10 for $12.50 


PRECISION 
PLANETARY VERNIER 
for exceptionally 
fine tuning 


Shown approximately S 

actual s^e ^ 

Superb craftsmanship by Jackson 
Bros, of England. Ball bearing drive. 

* 4 *' dia. Shaft 1 ! i" long; 6:1 ratio. 
Vy FB for fine tuning. Easily adapt¬ 
able to any shaft. Comparable value 
$5 95 Model 4511 OAF, 

SI.50 ea. 10 for $13.50 




BULLS EYE BUYS AT 

ARROW 



ARROW 


65 Cortlandt St., N Y. 7, 
212 — Dlgby 94730 


ELECTRONICS 


525 Jericho Tpke., Mineoia, 
516 - Pioneer 2-2290 


900 Rte. 110, Farmingdale, N.Y., 

516 - MYrtle 4-6822 

18 Isaac St., Norwalk, Conn. • 225 Rte. 46, Totowa, N. J. 
203 — 838-4877 201 - 256-8555 


Hypo Coil Form 

In constructing ham gear over the past few 
years I’ve often run into the problem of pro¬ 
curing good quality coil forms for small pieces 
of equipment. Here is an easy way to convert 



something that is readily available and easy 
to work with. We are all familiar with the 
disposable syringes used extensively today for 
innoculations. Well they make dandy coil 
forms with relatively little modification. Simply 
remove the plunger and the needle and trim 
down to an appropriate size for your need. 
Then wind your coil. For mounting, simply 
drill a small hole in each tab on the sides of 
the barrel and you can mount the unit on 
any surface. The syringe barrels can probably 
be prosured from any family doctor or clinic 
that you are familiar with. If worse comes to 
worse you can buy them at any local drug¬ 
store. They come in a variety of sizes and 
lengths. If used carefully they can he a real 
“shot in the arm” for any piece of gear. 

. . . Stanley Scalize W4WZZ 
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Use your old converter on 12 volts. 
S meter, TNS, and BFO, too. 


Denys Fredrickson W0BMW 
3923 E. Funston 
Wichita, Kansas 67218 


Low Voltage Gonset Super Six 


This article describes niv conversion of a 
Gonset Super Six mobile converter and other 
mobile accessories to use with a modem tran¬ 
sistorized auto receiver that doesn’t furnish the 
high B-f old receivers did. 

Gonset Super Six modifications 

The first task I undertook was to modify the 
converter for low voltage operation. The com¬ 
pleted schematic is shown in Fig. 1. Many of 
the existing components were used; the tuning 
and oscillator circuits were left intact except 
for the tubes. A 500 pf capacitor was paral¬ 
leled with the existing 100 pf rf input coupling 
capacitor; this really increased the signals. The 
AVC switch was disabled, but you may use it 


Denys is an electronics engineer for Boeing 
Aircraft. He’s also a semi-professional magi¬ 
cian and makes his own tricks—watch out for 
him at hamfests. 


if desired. The wiring of the “Broadcast-High 
Frequency” switch on the front of the con¬ 
verter was modified so the whip antenna could 
also be used for the broadcast antenna. The 
200 pf capacitor added between the switch 
and the whip antenna connection may be re¬ 
quired if the auto radio trimmer will not peak 
up the signal. This will reduce the effect of the 
shunt capacitance added due to the long coax 
cable connected to the whip antenna. This 
value may not be correct for your particular 
installation and car radio input. The optimum 
value may be found by the cut and try meth¬ 
od. A filter was added to the converter 12 volt 
input line by making a choke out of #16 in¬ 
sulted line with 20 closewound turns on a 
%” form. 

The existing oscillator tube socket in the 
Super Six may not have all the socket inserts 
to accommodate the 12EK6 tube. This can be 
rectified by simply removing an insert from 
another socket and pressing it into place. This 
eliminates the need for replacing the socket. 



Fig. 1. Gonset Su¬ 
per Six modified 
for low voltage op¬ 
eration. 
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Fig. 2. S meter‘circuit using dual triode 12U7. 


Fig. 5. Transistor TNS for transistorized receivers. 


The 20 meter band must be aligned prior to 
aligning any other band. This is accomplished 
by adjusting the variable capacitor on the rear 
apron of the converter. The oscillator coil may 
have to be adjusted slightly if the capacitor 
doesn’t quite make it. After the 20 meter band 
has been aligned these two must not be re¬ 
adjusted during the remainder of the align¬ 
ment. Be sure the chassis is in the cabinet 
when alignment is being accomplished. When 
aligning the 10 meter band, the frequency- 
changes considerably when the cabinet is re¬ 
moved to obtain access to the 10 meter padder 
capacitor. It will be necessary to note the fre¬ 
quency change when removing the cabinet 
and then align the 10 meter band accordingly. 
The 40 and 75 meter bands can be aligned 
and the 1430 kc output peaking capacitor can 
be adjusted with the converter completely- 
assembled. 

S meters 

The S meter circuit shown in Fig. 2 was 
used by many mobile hams. It can easily be 
used with low voltage tubes by replacing the 
12AU7 with a 12U7 and connecting the plate 
leads to 12 volts through a small resistor. 

Many of the new transistorized car radios 
don’t seem to work well with the circuit in 
Fig. 2, so I tried a couple of small transis¬ 
torized meter amplifiers. They are shown in 
Figs. 3 and 4. When no signal is received, the 
meter should read zero unless there is some 


current leakage. This can be minimized with 
silicon transistors. 

Transistorized TNS 

The transistorized squelch shown in Fig. 5 
is taken from the May 1961 CQ. It works very 
well, but to make it work properly 7 with some 
transistor auto radios, the TNS ground circuit 
must be isolated above chassis ground due to 
the circuitry of some auto radios and con¬ 
nected to the low side of the last if trans¬ 
former as shown in Fig. 5. The detector cir¬ 
cuit of the auto-radio must be disconnected 
from the if transformer. It may be necessary 
to disconnect the audio input lead from the 
volume control also, depending upon the radio 
circuit. These leads must be left disconnected 
for proper TNS operation. For optimum opera¬ 
tion, it may be necessary to temporarily install 
a 30K pot in series with the plus 12V DC 
lead. Adjust this 30K pot and the squelch con¬ 
trol until full squelch control is obtained. Re¬ 
move the 30K pot and measure the resistance 
and install a fixed resistor of the same value. 
You may have to file a V-notch in a resistor 
of lower value to bring it up to the exact re¬ 
sistance required. This resistor served another 
purpose by providing isolation between the 12- 
volt supply and the TNS. Prior to the insertion 
of this resistor, the noise was uncontrollable 
and unbearable. The 200K resistor may have 
to be varied for optimum results but is not too 
critical. 




Fig. 3. Simple S meter using 1.5 volt battery. Fig. 4. S meter amplifier using auto voltage supply. 
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BFO-Q multiplier 

Very little need be said about the transis¬ 
torized Q multiplier shown in Fig. 6. It comes 
from the January 1958 QST. To use the circuit 
as a BFO it was found that the feedback ca¬ 
pacitor had to be changed until oscillations 
were obtained. Several different PNP transis¬ 
tors were used and all were made to oscillate 
satisfactorily by changing the amount of feed¬ 
back capacitance. Another word of caution is 
to use a 3 pf coupling capacitor between the 
RG-58 cable and the mixer-oscillator stage in 
the auto radio. This will prevent any disturb¬ 
ance to the radio alignment. Be sure to keep 
the leads as short as possible. 

These modifications make the Gonset Super 



Fig. 6. 262 kc Q multiplier-BFO. 


Six-car radio very satisfactory for mobile use. 
If you have any queries for me, please include 
a self addressed stamped envelope. 

. . . W0BN1W 


Lorry Levy WA2INM/1 
Marlboro College 
Marlboro, Vermont 


Cut-out Capacitors 


I have often found when building equip¬ 
ment for VHF and UHF that the biggest prob¬ 
lem encountered was the availability of ade¬ 
quate bypass capacitors. Often, space consid¬ 
erations and lead dress make it very hard to 
lit something in that will do a good job. At 
the higher VHF frequencies, ceramic disc ca¬ 
pacitors often have too much lead inductance 
to properly bypass. At the UHF frequencies, 
it is hard to find anything that does not have 
too much lead inductance to properly bypass. 
It seemed that the answer to my problems was 
to construct my own capacitors, which could 
fit into the spaces required and still have low 
enough lead inductance to be an adequate 
bypass. 

The simplest type of capacitor is two 
sheets of metal with some type of dielectric 
between them. If the capacitor is to serve a 
bypassing function, one of the sheets of metal 
could be the chassis. This will reduce lead in¬ 
ductance by eliminating the lead. The other 
sheet of metal wound up being a piece of 
copper foil. Dielectric was a problem, as well 
as mechanical mounting. I had some Teflon 
film, which makes an excellent dielectric, as 
well as having the advantage of being rela¬ 
tively insensitive to heat, which means that 
soldering will not destroy it. Mounting was 
solved by glueing the copper foil to the Teflon, 
and then glueing the Teflon to the chassis. 


The result of this is a copper-Teflon-chassis 
sandwich,® functioning as a bypass capacitor 
with very low inductance. 

The details are simple. A sheet of copper 
foil is glued to a sheet of Teflon film. This 
combination can be cut out to shape and glued 
to the chassis. 

I have found that contact cement will work 
to glue the two materials together. I am not 
sure how good a dielectric it is, and I am sure 
that better adhesives are available, but this 
does work and it is easily available. You coat 
both surfaces that are to be glued with the 
cement, let them dry 10 or 15 minutes, and 
just press together. Use caution in pressing the 
two surfaces together, especially with the cop¬ 
per foil, or the foil will not be flat, causing 
more inductance and less effective capacitance 
for a given area. It is just about impossible to 
separate the materials after they touch. The 
contact cement can take the heat of soldering 
for a while without unbonding, so it is easy 
to mount the capacitor and then solder the 
leads to it. 

There are many possible uses for this. It 
can be made up in sheets and cut out to fit 
around a tube socket, as a B plus feed bypass, 
for example. It will withstand several hundred 
volts using thin Teflon film. About one square 
inch is an effective bypass at 220 me, possibly 
requiring somewhat more at lower frequencies. 
A square can be glued to the chassis at almost 
any point a bypass is needed, and if part leads 
are kept short, there will be negligible induct¬ 
ance. 

It will be worthwhile to give it a try the 
next time you are building VHF or UHF 
equipment. 

. . . WA2INM/1 

*An even simpler high frequency capacitor is a piece of double 
clad Fiberglas laminate. It’s a bit harder to mount on the 
chassis, though. WA1CCH. 
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The Antenna Bee 

As seen by Rodger Nordlung K9KYQ 
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Del Brown K9CZI 
2619 Lokeshore Drive 
Sheboygan, Wisconsin 


Put your HX-50 on MARS 


The HX-50 transmitter incorporates many 
features that make it a very worthwhile unit 
for use on the ham bands. However, like many 
ham band transmitters, the average owner will 
feel that he cannot get this unit on the MARS 
frequencies. In the case of the HX-50, this is 
not necessarily the case. 

In Area 3, we had a wintertime After Dark 
Net that met on 3315 . . . normally upper 
sideband . . . and 3299 as an alternate or sup¬ 
plementary frequency. I had been on the VHF 
circuits, and decided to look over the HF as 
a possible additional outlet. 

Checking the HX-50, and its passband filter 
information, I found the following to be the 
possible coverage: 3.2 to 4.2 me; 6.9 to 7.9 
me; 13.8 to 14.8 me; 20.8 to 21,8 me; and 
27.0 to 31.0 me. As this included the 3315 
channel, I calculated the required crystal fre¬ 
quency and ordered one for upper sideband. 
The internal vfo is switched in frequency 
when changing sideband on the normal ham- 
bands, and, of course, this would mean a need 
for two crystals to cover other frequencies with 
both upper and lower sideband. 

The crystal was close, but the actual fre¬ 
quency was reached only by readjustment of 
the heterodyne oscillator trimer C-158. In view 
of this problem, I decided that another crystal 
for the other sideband would be more of a 
problem than I wanted. This was brought to 
the fore when they switched from upper to 
lower sideband on two occasions to avoid 
QRM. 

I dug out an old BC-458 which had been 
around for years and lashed it up to feed into 
the external vfo input. I removed one of the 
1625’s and lowered the plate, screen, and 
oscillator voltages to just one .... about 150 
volts. Then, removed the antenna coil, and 
adjusted the link for the 3 volts into the HX- 
50 ... . using the RF probe on the VTVM. 
Tried it on 3315, and it worked. A 3 plus kc 
adjustment put it on lower sideband. Now 
they could switch sidebands and I could 
follow!! 


About this time, we were having a Techni¬ 
cal Net on 4580 kc. Hammerlund had written 
that the HX-50 wouldn’t go up there. This 
was while I was thinking in terms of crystals. 
One Sunday morning, I decided to try to load 
up on that frequency . . . and it worked. Since 
then. I’ve had the HX-50 on 4450, 4580, 3315, 
3299, 7305, and all without trouble. The out¬ 
put seems to vary, but the signals have been 
Q5 with wonderfully satisfying results. 

No modifications were made to the HX-50. 
I merely added the external vfo, and using a 
Johnson Matchbox with a “Drooping Doublet” 
antenna, no antenna changes have been neces¬ 
sary either. 

In view of the obvious variation in the crys¬ 
tal frequency of the first heterodyne oscillator 
in the HX-50, I would suggest the use of an 
external vfo rather than the crystals. Besides, 
the VFO can keep pace with the eternal 
changes of the MARS (at least the Air Force 
Mars) program in the matter of frequency. 

I normally use this little rig barefoot, and 
have gotten excellent reports on all these fre¬ 
quencies. It would seem this is the easiest way 
to get an existing transmitter on the MARS 
circuits. 

The BC-458 is ideal for the external vfo 
also. The internal vfo has a range of 5.975 to 
6.525 me. and with the 458 range of 5.3 to 
7.0 me, you can see that the range of coverage 
will be adequate for most excursions. Also, the 
range of the vfo is constant with the HX-50 
.... no doubling or sideband reversals are a 
part of its operation, when going from band 
to band. This means that FSK when built into 
the vfo requires no reversing switch. 

Hammarlund has a modification for FSK 
using the internal vfo that is a wonderfully 
simple and cheap conversion using the existing 
Varicap that moves the vfo when switching 
sidebands. A schematic for this is available 
from Hammarlund. 

If your use of the HX-50 is as successful as 
mine, I am sure you will agree that the flexi¬ 
bility of this rig is a wonderful feature. 

. . . K9CZI 
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Armed Forces Day Tests 

Saturday, May 21, is this year’s Armed 
Forces Day, and an opportunity for hams to 
work military stations for special QSL’s, or 
copy CW or RTTY messages for certificates 
from the Secretary of Defense. The first part 
of the tests will be military to ham communi¬ 
cation from 2114GMT to 2202GMT. Military 
stations WAR, AIR. and NSS in Washington 
and NPG in San Francisco will be on fre¬ 
quencies near the ham bands to contact hams 
in the adjacent bands: CW: 4001.5, 4020, 

6992.5, 7325, 14405 (WAR); 3269. 4015. 
6970, 7301, 13992 (NSS); 3397.5, 6997.5. 
13995, 49.98, 143.95 (AIR); 4005, 4016.5, 
7375, 13975.5, 14385 (NPG). 

Phone: 4040, 14385, 143.82 (NSS); 4025, 
7305, 14397, 49.98, 143.95 (AIR); 4013.5, 

7301.5, 13975.5, 49.692, 143.7, 148.41 (NPG). 
RTTY: 4012.5, 7380, 14480. 143.82 (NSS); 
3347, 7315 (AIR); 4001.5, 7332. 143.7. VHF 
is AFSK, of course. 

The NSS frequency of 143.82 will be for 
RTTY and AM from a plane flying from 
Washington to Hartford. Call is NSSAM. 

The CW' receiving contest at 25 wpm will 
be broadcast at 2203 GMT from Washington 
on 3269, 3347, 3397.5, 4015, 6992.5, 7301, 
7315, 13992 and 14405, and from San Fran¬ 
cisco on 4001.5, 4016.5. 6997.5 and 7301.5. 

The RTTY receiving contest at 60 wpm will 
be at 220335 GMT from Washington on 3347. 

4012.5, 6992.5, 7315, 7380, 14405. 14480; 
San Francisco on 4001.5, 4580, 6997.5. and 
7332; Texas on 4025, and Illinois on 4590 and 
7540. 

All transcriptions should be submitted as 
received with time, frequency, call sign and 
address of individual submitting the entry on 
the page containing the text, to Armed Forces 
Day Contest, Room 5B960, Pentagon, Wash¬ 
ington, D.C. by May 31. 

Checking Frequencies 

Quite often it becomes necessary to deter¬ 
mine the resonant frequency of a well shielded 
coil or one that is in a place not readily ac¬ 
cessible. In order to grid dip a coil of this sort, 
some means must be found to get the coil 
coupled to the grid dipper. 

By wrapping a wire around one pin of the 
grid dipper and inserting the other end of the 
wire close to the coil to be measured, a dip 
can be observed. It may be rather small, so 
care must be used. 

A short wire connected to the coil in ques¬ 
tion and the other end inserted in the coil of 
the grid dipper will give the same result. 

. ! . L. A. Stapp W0PI1Y 


FOR JUST $5.00 DOWN AND 
$6.31 A MONTH YOU CAN 

OWN A EICO 753 TRANCEIVER KIT 



Kit Wired 

753 Tri-Band Transceiver..S 179.95 S299.95 

751 IIOv AC Supply. 79.95 109.95 

752 12v DC Supply. 79.95 109.95 

Complete EICO line available 
from AMATEUR ELECTRONIC SUPPLY 

GOT A TRADE? . . . Use handy coupon below to 
get our deal ... no obligation. 


USE OR ENCLOSE THIS COUPON WITH 
ANY ORDER AND WE'LL SHIP. . . . 


PREPAID 



To: AMATEUR ELECTRONIC SUPPLY 
4828 West Fond du Lac Avenue 
Milwaukee. Wisconsin 53216 

I am interested in the following new equipment: 7 


I have the following to trade: (what's your deal 7 ) 


Ship me PREPAID (your expense) the following items: 


enclose S_ 


I will pay balance (if any) 


□ COD □ 1 year □ 2 years □ 3 years 


Name. 


Address 


City. 


I 

-I 

_I 

I I Send Reconditioned Equipment Bulletin ■ 


State . 


Zip. 
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E, L. Klein W4BRS 
6814 Criner Road, S. E, 
Huntsville, Alabama 


Editors Note ; The very popular 
‘ Kleiner Ketjer” was described in 73 
issue of September, 1965. Many hams 
who have built it will appreciate these 
improvements which our author has 
developed since moving to the sunny 
south. 


Improving der Kleiner Keyer 


Normally judging from the correspondence 
received on der Kleiner Keyer, a great number 
of hams have found it to be a worthwhile 
home construction project. In the meantime, 
a number of improvements have been made 
on the original model and are described in this 
article. Most noteworthy of these improve¬ 
ments is the keying monitor which is shown in 
the photograph and accompanying schematic 
diagram. 

Keying monitor 

An astable multivibrator was used as the 
audio oscillator because it draws less current 


Gene has held a number of calls: W7IINT, 
W3MCM, W4UHN, J2BAC. JA2AP, WA2Q- 
YD. and WB2PKE. He’s an engineer (U. of 
Washington), a private pilot, likes to build and 
has written many articles. 


than many other oscillator circuits and is rela¬ 
tively free of tone changes when voltage 
changes occur in the power supply. As in the 
rest of the keyer, PNP transistors are used. 
Their characteristics are not critical and sur¬ 
plus transistors such as those advertised in the 
back of this magazine will work very well 
for Q 8, 9 and 10. 

The reader will observe that an isolating 
circuit comprised of Q 8 and its bias resistors 
is used. This circuit “switches” the audio oscil¬ 
lator off and on as well as provides further 
isolation of the oscillator from the grid-block 
keying transistor, Q 7. Several other minor 
circuit changes were also made to provide 
hand-keying capabilities and improved semi¬ 
automatic operation. The builder will find it 
desirable to experiment with various values 
for the 2.7K resistor (*) to obtain equal dot 
and dash tones when operating in the semi¬ 
automatic mode. 



Rear view of the keyer 
with the cover removed. 
The new component 
board is shown mounted 
from the keyer base. 
Audio oscillator, speaker 



Fig. 1. Schematic of the monitor oscillator 
The portion of the Kleiner Keyer circuit 
within dotted line is mounted on new circuit 
board. Notice component changes in circuit 
for Q6 and Q7. Resistor (*) value to be 
selected at assembly; see text. 


Construction 



A third 2'A x 4 inch phenolic board is added 
to accommodate the monitor oscillator and 
loudspeaker. This Vie inch board is secured to 
the rear of the original base with two #4-40 
screws. ASxSx4 inch spacer holds the new 
board out so that the l?a inch loudspeaker will 
not interfere with components on the original 
rear board. A new cover which is Us inches 
longer in the front-to-back dimension com¬ 
pletes the mechanical construction of the new¬ 
ly added keying monitor. 

Those elusive 5.8K resistors 

As many readers concluded, the dual 15K 
potentiometer is non-standard and, therefore, 
must be replaced with another value for the 
speed control in the free-running multivibrator. 
One solution which provides a two-fold ad¬ 
vantage is to use a dual 10K potentiometer. 
First, a standard control is provided. Secondly, 
the small amount of fixed resistance which is 
placed in series with each potentiometer pre¬ 
vents the maximum speed from exceeding 50 
WPM, Hence, the elusive 5.SK, M watt re¬ 
sistors which appeared in the photographs, 
now have a logical place in the schematic di¬ 
agram. 

Power supply corrections 

The two 150K filter resistors in the power 
supply alas were wrongly labeled as 150K 
which is about 1,000 times their proper value. 
Two 150 ohm, 11 watt resistors should be used 
in this application. 

Due to the very small load on the 6 volt 
supply, we find that the +6 is more nearly 
+9, especially when generous filter capacitors 
are used (peak voltage = 1.4 times RMS). A 
750 ohm, M watt bleeder resistor across the 
plus supply will tame this voltage and provide 
more realistic biasing of the PNP transistors as 
well. 

Mechanism contacts 

One of the better insulators known to elec¬ 


tro-chemists is aluminum oxide. And that’s just 
what we have on the paddle contacts in a very 
short period of operation. Although brass 
screws may be used for the adjustable con¬ 
tacts, it is still desirable to install some form 
of better contact material on or in the paddles 
themselves. 

One very successful method is to use a small 
piece of silver solder as a rivet and “peen” it 
into V 12 inch holes which have been drilled in 
line with the adjustable paddle contacts. 
After the silver has been hammered snugly 
into position so that it tightly fills the drilled 
hole, it should be smoothed off with a very 
fine file or emery cloth. 

Improvement of the hinge joints 

In order to provide better electrical con¬ 
nections through the hinge joints, a spring was 
added to contact the ends of the hinge rods. 
The spring was made of spring brass and held 
in place by the last two screws of the keyer 
mechanism. 

The contacts were cut from a piece of 1M 
x 11 inch spring brass. Two #27 holes were 
drilled and %2 inch slits were sawed in a “T” 
pattern, as shown. Try not to distort the spring 
while fabricating it, in order to keep the con¬ 
tact snug on the hinge rod ends. 

Once these modifications are made to your 
Kleiner Keyer, you will find greatly improved 
reliability and pleasure in its operation as we 
have here at W4BRS. 


Fig. 2. Wiring changes in 
the free-running multivibra¬ 
tor. Two 5.8 K resistors are 
added and 10 K replaces 15 
K for dual potentiometer 
speed control. 


. . . W4BRS 
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Anthony Curtis K3RXK 
East Church Street 
Centre Hall, Penna, 16828 


Fewer Tears, 

More Contacts from Within 

Make your own Joystick. 


There are thousands of fellows across this 
country in the same predicament as I, living in 
a home of maximum inner space and minimum 
outer space. Ever pound your head against the 
walls because your Super-Tri-Blex transceiver 
just doesn’t cut through the soup to be heard 
by the stations you hear? A lot of experts on 
the subject of getting out will tell you to look 
to your antenna system first in such cases. 

You say you have looked? You know that’s 
where your difficulties lie? Well, maybe 1 can 
wipe away a few frowns. Over the last dozen 
years I have lived in four different locations, 
none of which permitted even a mediocre, out¬ 
door antenna. Through those years, I have re¬ 
fined some systems for apartment-type, limited 
space antennas. 

Most of my operating difficulties have been 
associated with the lower ham frequencies 
where antenna lengths are longest. Compacting 
the radiating system can be nothing but detri¬ 
mental to a projected signal, yet this is the 
only answer for many hams such as myself who 
want very much to operate, even at lousy effi¬ 
ciencies. 

Many magazine articles have described the 
hidden wire tricks, the attic beams, the floor¬ 
board rhombics, and the like. 1 would like to 
suggest an idea brought on by a product rela¬ 
tively new on the home decorating market. It 
doesn’t appear to damage the male self-image 
too heavily these days for the ham-husband to 
allow the XYL the indoor antenna prerequisite 
of making it 1) as unnoticable as possible and 
2) the noticeable parts as decor-matching as 
possible. 

Tuny also holds W8TIZ. He’s a full time stu¬ 
dent at the Pennsylvania State University Jour¬ 
nalism School and works as a DJ at WMAJ. 


Pole lamps have sprung into vast popularity 
across the land and many specialty stores carry 
complete, un-lamped poles and/or all the vari¬ 
ous pieces which go together to make up whole 
poles. These poles can vary in length from 6 
to 10 feet under usual conditions and possibly 
shorter, or longer, if you find a store selling 
shorter and longer extension tubing. The poles 
are long pieces of tubing which have spring- 
loaded stakes in each end. These are wedged 
against ceiling and floor, in a vertical config¬ 
uration. Or, they may be wedged between wall 
and wall in a horizontal line. Of course, the 
tips of the stakes are rubber covered to pre¬ 
vent damage to wall, ceiling, or rug. 

Poles come in many finishes of plated metal, 
paint, and sometimes wood. They can be put 
together as spartanly as you like, or as luxuri¬ 
ously as the eye of the XYL requires. If the 
indoor antenna would be entirely hidden, the 
poles could be of simple chrome plated metal. 
If the wife will see parts of the antenna, and if 
the antenna will serve a dual purpose as dis¬ 
cussed later, then make it up to match the 
decor of the home area in which it will be 
located. 

The average pole, bought whole, will be 
about 7 ft long which matches the height of 
ceiling in many apartments today. Sections can 
be purchased and inserted which are shorter 
or longer to make your vertical antenna meet 
your requirements. If you are going horizontal, 
you may wish to add long sections to lengthen 


Fig. 1. Coil loaded dipole antenna. 
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the antenna out to 12 or 15 ft or more. In such 
case, check for the possible need of center sup¬ 
port as the pole weight increases. 

I have used the system in three different con¬ 
figurations shown in Figs. 1, 2 and 3. Fig. 1 is 
quite effective when you have a long pole 
pushing against two walls. It is also the more 
complicated to build with the three “breaks” 
in the continuity of the pole: the center dipole 
insulator, the two loading coils out along each 
arm of the dipole. 

The center insulator is usually a wooden 
section made by the pole manufacturers, for 
beauty, to replace one metal section of the 
pole. This will work out fine as a center, dipole 
insulator. The two coil inserts must be wound 
individually to match the specific band require¬ 
ments with the size of your pole. I have used 
standard practices for making coils for loaded 
dipoles. 

Fig. 2 is a common quarter wave vertical 
with base loading. I have found it convenient 
to build the loading coil (s) in a small, nice 
looking, wooden cigar box placed on the floor 
at the foot of the vertical. In my set-up, I feed 
the coils and antenna with 52 ohm coax, 
grounding the shielded side of the cable to a 
water pipe some ten inches away. This pipe 
happens to be part of a room-circling, hot water 
system. 

These antennas will work on all bands for 
which they are cut; I use mine regularly on 
3.5 me, 7.2 me, and 14 me. Remember that 
these are highly compressed radiators and the 
higher the frequencies the better the efficien¬ 
cies involved as the pole lengths reach closer 
to actual quarter wave and half wave figures. 
For this reason, I have always had better luck 
in getting out on 20 than 75 meters. I use, and 
mention, these frequencies as these are the 
bands covered by my NCX-3. Of course, those 
persons operating on 15 and 10 with this type 
of antenna would be better off as these fre¬ 
quencies approach even closer to pole length 
in terms of quarter and half waves. 

Fig. 3 is a variation of the idea presented in 
Fig. 2. Familiar to mobile operators, this is the 
center loaded vertical. The 52 ohm coax feeds 
the base of the vertical with the cable grounded 
to the nearest ground point. 

In this antenna, I have used again a wooden, 
manufactured piece made to replace a metal 
section of the pole. In this case an appropriate 
ceil may be wound right on this wooden form, 
and connected properly to both halves of the 
vertical pole antenna. 

Fig. 2 is the easiest to construct and is, 
therefore, my favorite. In a wooden-sided house 
where I previously held residence, I placed a 




Right, Fig. 2. Base loaded verticol pole ontenno. 
Lett, Fig. 3. Center loaded verticol pole ontenno. 

7 ft pole in a closet near the front door. This 
small area was built at an outside corner of the 
building and the walls appeared to be com¬ 
pletely invisible to my outgoing waves. I man¬ 
aged to pick up WAS along with contacts in 
Europe, South America, and New Zealand with 
this system. No reason for me to worry over 
the system after that! 

Here are some of the decor ideas I men¬ 
tioned earlier: 

The pole may be used horizontally, between 
two walls, and the XYL can hang drapes of 
non-conducting material on it for one of the 
full-wall drape effects which are so popular 
today. The drapes, while faking a picture win¬ 
dow area or whatever these feminine tricks are 
meant to do, will also cover your coax as it 
runs to the center feed point of the dipole. 

Poles or their sections can be purchased with 
small holes drilled in for large, round, towel¬ 
hanging rings. One might locate a corner of 
one’s bath for a pole and hand non-conducting 
towels from the rings. High fashion! The coax 
could be concealed from the pole base into the 
next room for your operating area. 

A neighbor suggested an even more “far out” 
idea. In a vertical set-up, place a horizontal 
arm out from the pole at the five foot level. 
From this arm, suspend the wife’s canary in 
its gilded cage. This would look great, hiding 
the pole’s real purpose. Sorry, no tests have 
been run to determine the physio-psychological 
ramifications of single-side-band operation on 
the canarv. 

. . . K3RXK 
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John Burke WA8BJK 
4940 Betsy Drive 
Columbus, Ohio 43227 


For Those Who Have Given Up Code 


Since the advent of Amateur Radio, many 
people have at one time or another tried to 
become Amateurs only to balk when the first 
requisite could not be met. Even those Ama¬ 
teurs who have successfully passed their code 
test suffered a time when they decided that 
it was impossible to absorb this “nonsense” 
and approached a point that would prevent 
them from going further without the help of 
pure tenaciousness, or some gimmick. I dis¬ 
covered such a gimmick that helped me, and 
if there was ever anyone who needed help it 
was me. 

1 was convinced for a long time that the 
code requirement should be abolished, and any 
person in his right mind that operated in this 
mode was a nut. Why drive a horse and buggy 
when cars were so cheap? You can say more 
verbally and much more effectively using the 
mode that we are all better suited for. How¬ 
ever in the end I became an addict to CW 
and it is hard to break away. 

After struggling along for months, and long 
after my Novice license had expired, it was 
easy to see that my code speed was never 
going to exceed ten words a minute. So I de¬ 
cided that something was going to be done. I 
read some books on the subject and made a 
list of the things that I had done wrong. My 
first glaring error was in memorizing the code 
as dots and dashes. For those who have made 
this mistake, all is not lost. You can still do it. 
It was only after many headaches and frustrat¬ 
ing repetitions with paper and pencil that I 
realized what I was doing wrong. The second 
mistake was scribbling, or trying to get the 
character on paper before it was received. This 
is a common mistake and its only natural to 
want to record the letter as fast as possible in 
order to be ready for the next. Both mistakes 
are unnecessary and most important to over¬ 
come before any progress can be made. 

The third mistake was trying to copy the 
myriad of fists and bad signals on the air. Fast 
and slow, good and bad, clean and dirty, it 
made no difference. I tried to wade through 
these and make some sense of them, only to 
become more confused and disgusted. This 

no 


was easily rectified by turning off the receiver. 

I obtained a tape recorder and a good tape 
with code signals and went to work. It imme¬ 
diately became apparent that I was getting 
now’here. The first plateau to get over was to 
be able to recognize the characters instantly 
and without error. I played the tape as slow 
as it would go and wrote the text on a sheet 
of paper. After several runs I finally had it 
all down. After setting the tape at its normal 
speed and replaying what I had all ready 
copied, I traced over the letters while listening 
to the tape at 13 words per minute. I was stu- 
pified at the phenomenal results! There was 
no need to hurry. There was time for me to 
make large block letters with plenty' of time 
in between to rest and look around the room. 
It was tried at 15, 18, 20 words a minute with 
no strain on the pencil. I used this technique 
for a number of days, and soon discovered that 
dahdahdidah was no longer two dashes a dot 
and a dash. My mind did not have to men¬ 
tally associate dots and dashes with what I 
was hearing. I was actually receiving code, 
and what’s more I was putting it on paper. 
My speed increased in a short two w'eeks from 
a slow ten words to w'ell over the required 
thirteen. In listening to on the air code prac¬ 
tice from W1AW I was able to get the 13 and 
15 words per minute almost perfect. Subse¬ 
quent practice increased my speed to 20 words 
a minute for which I received the Proficiency 
Award for both 15 and 20. After my General 
ticket was received I managed to go on to 
speeds well over 30 WPM. 

Please bear in mind that my experience with 
the code was a common one. How it was 
overcome was not, but the method is unique 
and worth a try by those who have had bad 
advice, and other stumbling blocks. Listen to 
W1AW code practice sessions and other Ama¬ 
teur stations giving this service. One such sta¬ 
tion that I can heartily recommend is W4RUR 
who conducts code practice twice a w’eek on 
40 meters. I listened to both and was able 
to pass my General code test letter perfect 
with their help. 

For those who finally get to the point where 
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they are ready for the examination, here is 
a tip or two that helped get me oxer the 
hump. The evening before the test or the same 
day if possible, listen to a machine tape or 
record at exactly 13 words per minute. No 
other speed will do. Put it on paper. You 
should get it perfect. But don’t be too dis¬ 
appointed if you don’t. I’m convinced that 
someone very carefully chose 13 words a min¬ 
ute for the FCC test. It's neither slow nor fast. 
For me it's still difficult to copy. After listen¬ 
ing to and copying high speed and then drop¬ 
ping back to slow speed, you will find your¬ 
self anticipating what is coming and have it 
on paper before you know what happened. 
This can mess you up on a test and it is hard 
to overcome. For this reason listen to the test 
speed, regardless of how fast you are able to 
copy, just before the test so you can gear 
yourself mentally for what is to come. Ten or 
fifteen minutes should be enough. Send your¬ 
self code mentally on the way to the examin¬ 
ing room—at 13 words. Get this rhythm in 
your mind. In taking the test don’t make the 
mistake of trying to count the characters men¬ 
tally for a minute or two and trying to correct 
any errors and skipping the rest of the test. 
It simply won’t work. If you make an error 
forget it and continue, and I mean forget it. 
The time spent in worrying about it. and try¬ 
ing to correct it will distract you and you will 
continue to make errors right to the end of 
your failed test. 

If you are a Novice or Technician, let me 
caution you about the delusion that on the air 
practice will get you anywhere. It will only 


take the time that could be used for studying 
the theory. On the air practice will only slow 
sou down and add to the QRM all ready there. 
Believe me I should know. As a Technician 
1 tried for weeks to stir up some activity on 
six meters for practice. True, some would ac¬ 
commodate me and with one or two exceptions 
all comers set me back considerably. 

When you have become an addict to the 
code and the CW mode of operation you will 
find Amateur Radio has a new meaning. As an 
Engineer for a large Aircraft Company my 
job is very demanding and is not without a 
great deal of pressure from time to time. Oc¬ 
casionally I have seated myself at the oper¬ 
ating table, my mind wandering and thinking 
everything but relaxing. And then hearing a 
nice cheery CQ at a comfortable 18 to 20 
words a minute, and with a fine fist at the 
other end, usually lends itself to an hour of rag 
chewing that absolutely cannot be beat for 
letting your tensions slowly drain out your 
system. CW is beautiful when sent right, and 
whenever I hear an operator with a FB fist 
who is aching for a rag chew I experience a 
thrill that makes any effort, any expense or 
inconvenience well worth while. 

One final word. If you have prepared your¬ 
self properly for the FCC examination, you 
will know immediately if you passed without 
anyone telling you. If you passed the code, 
you are on your way to completing a good 
day, and you will have that good feeling that 
thousands of other Amateurs have had and 
know that vou finallv “belong.” 

. . . WASBJX 



with a MATERIAL DIFFERENCE! 


Use, is one of the most dependable 
testimonials of endorsement, and Telrex 
products are in use in 135 Lands 
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I. V. KITS and ROTATOR SYSTEMS! 
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performance and value! Send for PL66 tech 
data and pricing Catalog, describing the 
World’s most popular communication anten¬ 
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(Continued from page 2) 
black box. PE wonders if something new has 
been discovered or whether there is a hoax 
involved somehow. Interesting. The story re¬ 
minded me of a little experiment I pulled off 
22 years ago. Good heavens, how time flies! 
This was back during the war and QST was 
marking time for us with little communication 
projects using light, ground, etc. The ground 
bit interested me particularly and I decided 
to give it a try. 

For those of you who might not have read 
all the stuif from those olden years, it seems 
that if you poke a couple stakes in the ground 
and feed audio into them, the signal will be 
detectable for some distance to an audio am¬ 
plifier hooked onto two other electrodes. 

Since I didn’t have any ground around me 
anywhere I decided to use what I did have: 
water. We were cruising off the coast of Oki¬ 
nawa at the time, surfacing at night to re¬ 
charge our batteries and looking for an un¬ 
wary Jap ship to sink. Unfortunately most of 
the Jap ships we sighted were sub chasers and 
we had to be pretty careful. 

There was about 2/10 of an ohm resistance 
between the APR-1 forward and aft dipoles, 
so I hooked the low impedance tap of a small 
audio amplifier to them, turned up the gain 
and said, “Hello.” About ten seconds later 
came the call . . . “Green to the conning 
tower.” I rushed up to find the underwater 
sound man all excited. It seems that someone 
had just spoken very clearly through his sound 
gear and said hello. Hmmm . . . wonder who 
that could have been. About this time the fel¬ 
low arrived from the forward torpedo room 
... he had heard the same thing on his JT 
sound gear. By George! They both reported 
it was very loud . . . very, very loud. 

I listened to the reports from the two sound 
men and thought for a moment . . . yes, I 
could fix that right up . . . nothing to worry 
about, sir. And I did fix it . . . they never had 
any more problem with strange voices on the 
sound gear. 

I understand that the Icefish, some miles 
away, heard the same strange voice. How 
about that? 

Every now and then I’ve w'ondered why 
this system wasn’t used for underwater com¬ 
munications, but I supposed that there prob¬ 
ably were reasons. Obviously it was something 
that many people had researched thoroughly 
years ago ... or was it? 

Mensa 

Every now and then I get a letter from an 
amateur who is also a member of Mensa. Fine. 


I’d like to see more of you join Mensa. I think 
it would be very good if every amateur who 
can make it would join. If you’ve got smart 
brains, prove it. Write to Box 86, Gravesend 
Station, Brooklyn 23, New York for details. 
Mensa, a club for people in the top 2% IQ, is 
quite active in the larger cities . . . and only 
a small percentage are in it to show off how 
smart they are. 

The New President 

At the Flatbush Radio Club the other eve¬ 
ning I was asked what changes I would make 
if I were made president of the League. In¬ 
teresting thought. 

Number one would be a long facts-of-life 
session for the Directors to acquaint them 
with the real situation that amateur radio is 
in these days. From there we would take the 
steps necessary to set up a public relations 
department of the League which would gather 
information of all of the valuable things that 
are being done by amateurs and see to it that 
these stories are released to the newspapers, 
presented in feature magazine articles and 
given world wide distribution. This could 
have a profound effect in getting more people 
interested in our hobby and give it a tremen¬ 
dous boost in official circles all over the world. 

Next I would open that controversial Wash¬ 
ington office and arrange it so that the League 
could for the first time have some influence 
in Congress what happens to our hobby. I 
would make it so that the League could hon¬ 
estly say that they represented amateur radio 
rather than just exploiting it. 

Then, as president of the League, I would 
go to Washington and try my damndest to 
get an amateur radio section of the Peace 
Corps established to send small teams of ama¬ 
teurs to the newer countries to set up amateur 
club stations and train locals in the basics of 
radio and communications. If we can get 
amateur radio really started in these countries 
we will have given them a tremendous boost 
for they will then have experienced men to 
draw upon for commercial and government 
communications and electronics work. Without 
amateur radio there just is no one to even 
start with in these fields. 

Then I would visit the member societies of 
the IARU and find out what can be done to 
get amateur radio ready for the next ITU 
conference. I’d get the ARRL Directors to 
authorize the funds to set up a small office 
in Geneva with one lull time amateur in 
charge to provide communications for the 
Region I IARU, including a monthly bulletin 
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to all concerned. 

All this would cost money, no doubt about 
it. And even though The League has over a 
half million dollars sitting around in cash and 
securities which it is not using in any way for 
our advantage, I believe that the additional 
expenses can easily come out of increased in¬ 
come. 

All the above, and more, could easily be 
done for under $80,000 per year. This amounts 
to just $1 per ARRL member more than is 
now being collected. A small increase in the 
advertising rates of QST would achieve the 
same result and their rates would still be 
aljout one third to one fourth those of any 
comparable publication in any other similar 
field. No, there are many ways to easily fi¬ 
nance the job that must be done. All we lack 
at present is the will to do it. This is why it 
is so extremely important that all of you sup¬ 
port the Institute. 

Suggestion 

It might be worth while if the ARRL Di¬ 
rectors devoted a little of the time of their 
short yearly meeting to a discussion of ways 
for the League to re-establish confidence in 
amateur radio among the amateurs. 

The repercussions of the Incentive Licens¬ 
ing hassle should be apparent to everyone by 
now, I told you that they looked like they 
would be serious and they certainly have 
proven to be that. 

The immediate response was turmoil in the 
amateur ranks. This was followed by an in¬ 
tense depression in our field. Sales of new 
gear fell off and the prices of used gear 
dropped badly. This had the effect of driving 
dozens of ham distributors to more rewarding 
lines of business such as CK. It seriously hurt 
many of our ham manufacturers and seems 
to have caused many of them to lose faith 
in the ham market. We now see several of 
our largest and oldest ham manufacturers wav¬ 
ering on the edge of dropping out of the ham 
business completely. 

It is possible that confidence can be re¬ 
gained in ham radio if the League acts imme¬ 
diately to remove the Sword of Damocles that 
is hanging over us all by putting all of their 
pressure to work on getting the FCC to forget 
Docket 15928 and Incentive Licensing. 

Ham radio and the huge firms that have 
done so much to support and encourage the 
hobby have been the victim of the ill consid¬ 
ered actions of a couple of people at head¬ 
quarters. It is just possible that this tide can 
be turned if the Board acts immediately. 

. . . Wayne 
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1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store" 
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BROADBAND FERRITE BALUN 


. 2-30 MC 

• 2 KW P.E.P. 

• Completely Weatherproof 

• 1:1 or 4:1 Ratio (specify) 

• Mounting for Beam or 
Dipole 



Nearly perfect characteristics are obtained by the use of low 
loss ferrite materials and special winding techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damage. Model 601 is de¬ 
signed for a 1:1 ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 60XA is available for applications re¬ 
quiring a 4:1 ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG5SA/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Fin Postage with mating UG21B/U add $1.00. 

Writ* for data sbeot or so* yoor local dealer 


TRANSLAB INC. 


4754 Federal Blvd, San Diego, Calif. 92102 



CONSTRUCT YOUR 
EQUIPMENT THE 
EASY WAY—USE 
THE UNIT CHASSIS 

Wire and test the subchossis out¬ 
side where everything is acces- 


3 >/ 2 " HALF RACK PANEL 
10" Depth $5.00 PPD 
Check or M.0. No COD 
NYC Res. Add 5% 
NYS Res. Add 2 % 

DEVICES 


sible. Assemble the subchassis 
into the unit chassis and you 
have a professional package. 
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Henry Cross WIOOP 


r E i 4 r< A - B A L 

-COAX AW.t>«f«A- 


BROAD BAND BALUN eiAnetppd. 

• Flat in the amateur bands In U.S.A. 

from B to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to antenna or 
balanced line. • Improves efficiency and radia¬ 
tion pattern. 

Two models, 1 to 1 or 4 to I impedance ratio 
Size 11/4*’ OD x 4" long. Wt. 4 02 . 
FUGLE LABSlB35 Watchung Ave., Plainfield, N.J. 


INVERTERS 


12vdc to 28vdc 


Run your surplus equipment with 

no conversion 150 WATTS $49.50 
300 WATTS $71.50 


We also moke 6vdc to 12vdc 12vdc to 12vdc 
12vdc to II5v 60cps 150 or 300 wott 
12vdc to 115v 400cps 150 or 300 watt 
!2vdc to 450vdc 

WRITE for complete information 


INVERTRONICS 


P.O. BOX 342 
PINE BROOK, N.J. 


LEARN RADIO code 


THE EASY WAY! 


\ \ * No Boolcf To Read 

\'te^‘ t \ * p|o visual Gimmicks 

\ „\o t0 \ To Distract You 

\ « »»\ • Just Listen And Learn 

\ — Based on modern psychological 

\ __ techniques—This course will take 

tQQC you beyond 13 w.p.m. in 
I*** LESS THAN HALF THE TIMEI 

Album contain three 12 " Also available on magnetic tape. 
LP s 2/e hr. iostruetion $ ee y Cur dealer nowl 



EPSILON Cg] RECORDS 


206 East Front Street, Florence, Colorado 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 
Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 
Parks Electronics, Rt. 2, Beaverton, Oregon 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 
Thousands of frequencies in 
stock. Types include HC6/U, 
HC18/U, FT-241, FT-243, 

FT-171, etc. 

SEND 104 for e*t«Is« with oscillator 


Permanent Cure for the NC-300 
Filament Regulator 

The oscillator heater in the NC-300 is ied 
front a 12 volt tap on the power transformer 
through an Amperite current regulator. These 
work very well but seem prone to quit at criti- 
eal times. A 6Y6 will he* found in most 300’s 
instead, as it will make the beast run, even il 
it won’t regulate. The circuit shown was in¬ 
stalled in a 300 belonging to W2NSD. Cl is 
at least 1000 pf, at least 12 working volts. D1 
was a shorted 2N301—or a good one . . . power 
transistors are fine low voltage diodes. D2 is a 
1N1602 (International) or other 6.2 volt ten 
watt zener diode. If the stud goes to the anode 
in what you can get, turn the other diode and 
electrolytic around—mica washers are too fussy. 
For a 6AH6 R1 came out about 8 ohms 10 
watts (10 in parallel with 40). The action 
would he better with about 2500 uf and 8 
ohms. 

. . . WIOOP 
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Fig. 1. A permonent cure for the NC-300 fila¬ 
ment regulator's troubles. 
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SILICON BI-SWITCH 7 amp 200 piv, used in AC 
phase control and lamp dimmers. Circuit for 750 
watt lamp dimmer included. 2 for $1 

SILICON NPN MICROTRANSISTOR, silicon planar 
epitaxial. Veto 40 volts, Vco 15 volts, 150 mw, 
100 me, with specification sheet. 2 for $1 

SILICON BI-DIRECTIONAL TRANSISTOR. PNP 
NPN. 2N1640. 2 for $1 

SILICON MESA POWER TRANSISTOR. 85 watts, 
2N424 NPN. 2 for $1 

Experimenter's package. Your choice of any 12 
of the above for $5. 


Digital Indicator displays figures 
on translucent window 0-9. Plug¬ 
in bank of 6 volt bulbs on rear, 
each bulb when energized dis¬ 
play one digit on the window. 

$6.00 


CRYSTALONICS FET (Field Effect Transistor) with 
spec sheet. See December 73 for more informa¬ 
tion on FET’s. $1.00 6/$5 

SILICON DIODES SPECIAL 
800 PIV 400 ma $3.00/12 30* each 

1000 PIV Studs 2 amp $10.00/12 $1.00 each 

150 PIV 35 amp. Used, guaranteed, with mount¬ 
ing hardware. $5.00/6 $1.00 each 




BAUSCH & LOMB NAVY 
5 x 50 BINOCULARS 

Brand new, coated lens. 
Individual focus, with 
case, straps, filters. B 
and L cost $279.50. 
Magnificent handheld 
Navy glass. Waterproof, 
dustproof. $95.00 


r 3Sf*. issrrMsSKf 'l~m .^ Synchronous clock mo¬ 

tor driving a gear 
train to produce one 
revolution/8 hours 
with analog output by 
means of a precision 
10K pot. Reset with 
another built in 115 V 
60 Cycle motor. May 
be taken apart for the 
2 motors, one a preci¬ 
sion motor driving a gear train and the second 
motor 60 cycle induction 115 volt. 

Unbelievable $1.50 


ARC-5 Transmitter 7-9 me. Writ¬ 
ten up many many times, but 
try and buy one. Perfect condi¬ 
tion in original gov't renew pack¬ 
ages, each with individual log 
and work sheets. This will no 
doubt be the last of them. 

$23.00 



JOHN MESHNA JR. 

19 Allerton St., Lynn, Mass. 


New 1966 catalog hot-off-the-press. We keep no 
mailing lists. Send 25* for the best 80 page cat¬ 
alog we have ever printed. More bargains than 
ever before. 


(Continued from page 4) 

Well, we’re all being jarred more and more 
these days. Two names for frequency units 
have been causing more and more problems 
(though I can’t believe they’re that serious) 
in international science and engineering as 
these fields tend to be less and less national¬ 
istic and more international. An international 
conference a few years ago decided that it 
would be better to use hertz, and the USA 
National Bureau of Standards and Institute of 
Electrical and Electronics Engineers have ac- j 
cepted this ruling, as have most of the engi¬ 
neering level publications in this country. 
Now the hobby and technician magazines are 
starting to, too. Massive resistance to appar¬ 
ently inevitable social changes seems to have 
had little worthwhile effect recently, and I 
suppose that the same can be said for resist¬ 
ance to hertz. 

Hz, kHz and MHz for cps, kc and me will 
undoubtedly offend your eyes as much as ours 
at first, so we’re going to switch to them 
slowly to get you accustomed to them. If Hz 
annoys you, think of how I’m going to enjoy 
changing all of those cycles, kc, and me to 
Hz, kHz, and MHz. in all of the manuscripts 
we publish. 

. . . Paul 


HAVE MORE FUN ON 

VHF/UHF 


$9.75 



ALL 5 FOR $45 


VHF/UHF ABSORPTION WAVEMETERS 

Hand calibrated from crystal oscillators by 
K1CLL. Now you can find the 432 me and 1296 
me bands. Know the frequency of your doublers, 
triplers and oscillators. Don't guess! 


VHF-1 40-135 me 
VHF-2 135-355 me 


UHF-1 350- 675 me 
UHF-2 600-1100 me 
UHF-3 950-1400 me 

Mahogany Carrying Case 
For Five Wavemeters 
$22.50 


In stock. Send check or money order for 48 
hour shipment. 

Hoisington Research Company 

Far Over Farm, 603-924-3030, Peterborough, N. H. 
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R10A 'ARC12 Later Command Receiver, 550 and 

1500 KC New .$34.95 

R13A/ARC12 108 and 135 MC. Excellent .. $29.95 

12 VOLT DYNAMOTOR for RIO or R13 New $7.50 

FREQUENCY STANDARD .001% accuracy. 500 cycle 
tuning fork oscillator operating from 24VDC at 
,18A. Removed from new equipment .... $7.50 

ID169C/APN 12 Radar scope etc. for conversion to 

monitor. With schematic and tubes including 
3BPI .SI 6.95 

RIOS COLLINS RECEIVER 1500 to 18500KC $67.50 

TRANSISTOR BOARDS Pay only 5c per transistor. 
Diodes—Res. —Cond— etc. Free. Minimum . $2.50 

NICKLE CADMIUM cells. New 3.5 A H . $1.49 

ROTARY SWITCH 2 deck, 17 positions each. 


New .. $1.50 

4 X 1S0A SOCKET New . .... . $2.95 


4-100 Chimney Eimac SK406. New .$2.95 

2C39A Tripler Cavity less tube. New . $4.95 


2AP1 

5.95 

SR4GY 

1.00 

902P1 

3.50 

2C39 

5.00 

6L6G 

1.00 

5692 

1.00 

2C40 

5.00 

416B 

5.00 

5763 

1.00 

2C43 

4.00 

808 

1.00 

5894 

12.00 

2E26 

2.00 

813 

9.00 

8012 

1.00 

3B24 

1.00 

815 

2.50 

8020 

2.50 

4X150A 

6.50 

832A 

5.00 

8025 

1.50 


ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO. ILLINOIS 60616 


PLATE TRANSFORMERS—$39.95 

3600-0-3600 VAC @ 1000 Ha., CCS, with 120,240 VAC 60 
cps primary. Commercial quality units manufactured by Wagner 
Electric Co. measure 13" high. 12" wide, and 9" deep. Net 
weight is 85«. Price S39.95 F.O.B. Minneapolis. One year 
unconditional money back guarantee. Terms: Check or M.O with 
order. Immediate delivery. Write or Phone: 

PETER W. DAHL CO. 

401 4th St.. S. E. Minneapolis, Minnesota 55414 

Tel: 612-338-9077. 


WE DON'T HAVE $1,000,000! 

But we hove enough cosh to pay you 
the mostest tor all your late model 
equipment! We want to buy ground and 
air communication equip., teletype, GRC, 
PRC, ARC, ARN, & test equipment. WE 
PAY FREIGHT! Tell us what you have 
. . , what you want . . . and we'll give 
you the best deal in the country— 
TODAY! 

COLUMBIA ELECTRONICS-Dept. S. 

4365 W. Pico Blvd. Los Angeles, Col if. 90019 


Interested in VHF? 

Then why not send for a free sample of the 
VHF'er Magazine. It’s devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHPers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, Rt 2, Beaverton, Oregon 



NEW PRODUCTS 

Denson’s 20th Anniversary 

Al Denson lias just brought out a fat, 96 
page twentieth anniversary catalog lull of TV, 
ATV, test equipment, ham gear, surplus, TV 
camera kits, etc., etc. You’ll spend hours look¬ 
ing at this catalog, drooling over the contents 
every minute. It's also got lots of schematics, 
conversions, information about equipment and 
other interesting data. If you’re a builder, 
you’ve got to get this one. Write to Al Denson, 
Rockville, Conn., and ask for catalog 965-SI. 

Lafayette Spring Catalog 

If you haven’t gotten Lafayette’s new Spring 
catalog, number 663, he sure to write them 
and ask for a copy. Address is 111 Jericho 
Turnpike, Syosset, L. I., N. Y. 11791. 



Scientific Associates VHF Converters 

The new Scientific Associates solid-state 
converters come in tunable and fixed fre¬ 
quency models for IIF and VHF reception. 
An interesting feature is built-in squelch that 
can easily he connected to the receiver the 
converters are used with. They come in many 
models at prices from $24 to $35 and you 
can get details from S.A., P.O. Box 276, S. 
Glastonbury, Conn. 

Mosley Lancer 

Mosley’s new Lancer 1000 2 kw mobile 
five hand antenna offers a lot of features to 
the ham. It's made of stainless steel, and uses 
interchangeable coils for all hands hut ten, 
which is fed direct. If all coils are bought to¬ 
gether. they come in an attractive coil caddy 
for easy, safe storing. For more information, 
write Mosley at 4610 Lindbergh Blvd., Bridge- 
ton, Missouri 63042. 
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GE Compactron Catalog 


GE Compactions have made quite a mark 
in the TV industry. As usual, this has brought 
many dividends to hams. The small, reliable, 
multi-purpose Compaetrons have many ham 
uses—and are being used by many ham manu¬ 
facturers and ham builders. An interesting 
catalog of Compaetrons and their advantages 
over other tubes is the new GE publication 
ETG-3983, which you can get by writing GE, 
Schenectady, N. V. 

National Reduction Drives 

National Radio has recently announced a 
new line of 10:1 and 5:1 ball reduction drives 
that require only one inch-ounce input at no 
load, but can transmit outputs of 35-40 in-oz. 
They’re smooth and virtually back-lash free. 
For more information on these drives, please 
contact National Radio, 37 Washington St., 
Melrose, Mass. 02176. 

GE Semiconductor Guide 

The new General Electric Semiconductor 
Almanac is a must for servicemen and experi¬ 
menters alike. Under the slogan, “A few will 
do,” GE has devised a cross index to all sorts 
of transistors, diodes and other components, 
that tells you which of the readily available 
GE Universal Replacement Transistors will 
replace which other transistors, etc. Like the 
RCA SK-line, these transistors (GE-1, GE-2, 
etc.) are a little more expensive than some 
others you can use for similar applications, 
but unlike other transistors, are available at 
most distributors. Get your copy of the al¬ 
manac at your local distributor. 



Mosley’s new Classic 33 triband beam is 
their newest addition to the Trap-Master fam¬ 
ily. The Classic will handle 1 lew AM/CW 
or 2 kw PEP SSB and features a new type of 
matching developed by Mosley, ‘Broad Band 
Capacitive Matching.” The beam features a 
long boom for excellent gain and assembled 
weight is only 60 lbs. For more information, 
write Mosley, 46i0 North Lindbergh, Bridge- 
ton, Missouri 63042. 



IN STOCK AT 

QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store" 
SINCE 1933 


CO-AX CONNECTORS 

Current production, lo luteal military specs, except "s" world 
war II surplus: take outs. 

PC-259, or SO 239, clioice . 39c ea; 3 $1.10; 12/$4.25 

PL-259A.S, ... 2 H eo, 4, $1.10; M-359 s, 49«* ea. 3/S1.35 
PL-25S, .. . 65d each, 5/$3.00, M-358 T $1.95. 5, $9.50 

I’ll 259, chassis male, Ms 80-239 . 95c ea 5, $4.50 

DOUBLE MALES, DO NOT BIN0, .. 95ft each, 5 fur $4.50 

I I02 s. one hole SO-239, with nut. 29c each 4 $1.10 

UG-175/U or W3-176/B, reducers.lie each, 10/$1.00 

l'G-21 U. s X type male, for COLLINS SETS 35c. 3 $1.00 

HEATH CABINETS 


all less front panel 

0 U x 0 x l lor 3" scope . .— $1.95 

8*4 x 13 x 3 7*4*, for 5" scope .- $2,50 

r 110 , 9*4 x 6 x 5" 59* .. ..6 $3.25 

- 24, ventilated, or s?96 louvered 

9*4 x 13 x 7". Choice.. 79c ea 4 $3.00 


HAMFEST SCHEDULE 

May 3. 1K* Kalb, Ill. 

May 14. Rochester, NY 
May 22, Pittsburgh. pa. 

Starved Rock. (Hltmiwa, III. June 5 

All orders except in emergency shipped same day received. For 
five “GOODIE" sheet, send self addressed stamped envelope. 
PLEASE, PLEASE include sufficient postage and insurance. Any 
excess refunded with order. 

B C Electronics 

Telephone 312 CAIumet 5-2235 
2333 S. Michigan Avenue Chicago, Illinois 60616 
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CAVEAT , 
EMPTOR? 

No say the buyers of 73’s fast growing { 
want ad section. Caveat Emptor? CE’s low 
price of $2 for 25 words (non-commercial 
ads) brings excellent results. You know why. 

73 is read by the active, money-spending 
hams. Our want ads are the cheapest, and 
they’re also set in clear, easy-to-read type 
with lots of space between them. And we’re 
not nasty about the length, either: round the 
price off to the nearest dollar ($1 minimum) 
if you have more or fewer than 25 words. 

We don’t encourage businesses to advertise 
in Caveat Emptor? since 73’s regular space 
rates are so low—as little as $18 for a l/16th 
page display ad. But if you insist, the charge 
is $5 for 25 words, or $50 in advance for 25 
words per month for a year. 

A few hints for your ads. Type your copy. 
Don’t abbreviate since you pay for words, not 
space. Include your full name and address as 
well as your call; not all hams have a Call- 
book, though they certainly should. We put 
the first few words in bold face capitals, so 
make them attract attention. Don’t put "For 
Sale" in the ad; everyone knows that’s what 
the ad is for unless you say otherwise. 

Please type your ad on a large, plain piece 
of paper. 

Send money and ad to: 

Caveat Emptor? 

73 Magazine, Peterborough, N.H. 03458 


advised by my lawyers that 
don't you ever proofread y 
arev-a bunqh Af^ pMfe and 
thjA-fl^hV IfcW for 

have no other recourse but 
should be tarred and feath 

Dear 73: 

I am not a V.H.F. man, but I do know my math! 
Your illustrator shows the curvature of the parabolic 
reflector (-‘Design of Parabolic Reflectors”, February, 
1966) as being greatest at the ends. 

The curvature actually decreases as the distance 
from the axis is increased, since the curvature is pro¬ 
portional to l/(z-), which also decreases. 

It makes no difference in the actual construction, of 
course, so long as one sticks to the equations given, 
but some of your readers may be worried if their 
dishes don’t look like the illustrations! 

Please excuse the criticism, but as a teacher of 
Engineering Graphics, I guess I’m a bit fussy about 
accurate drawings! 

Mike Gucrard WA5JMY 
Bryan, Texas 77801 

Dear 73: 

Lately I’ve seen the concept of “noise figure” and 
“noise factor” treated loosely; however, I have had 
no objections because, in general, most readers gain 
additional insight to the general concept of noise 
(whether it is generated externally or internally to 
a receiving system) and how it effects receiving sen¬ 
sitivity. But I must object to the February 1966 article 
“Noise Considerations in a Preamplifier". Author Nel¬ 
son has fallen into the trap many do in interpreting 
the equation for determining overall noise figure 
when adding a low noise preamplifier to a receiver. 

jap l _ i 

The expression NF overall = NF: -j- - - -is cor¬ 

rect. However, NF overall, NF:, NFi, and G: cannot 
be used in decibel form in this equation! These terms 
must be in factor form. Subtracting the factor 1 from 
NFi expressed in decibels is like trying to subtract 
apples from oranges. 

jtfp. _ | 

Tile expression NF overall = NF: + ——-=-— the 

u2 

terms should be redefined as follows: 

NF overall = overall noise factor 

(overall noise figure = lOlogw NF overall) 

NFi = noise factor of the original system 

(noise figure of original system = lOlogio NFi) 

NF: = noise factor of the preamplifier 

(noise figure of preamplifier = lOlogio NF:) 

G: = absolute power gain of preamplifier 

(decibel power gain of preamplifier = lOlogio G:) 

In the example problem as given in the article, if 
noise figure of original system = lldb then noise fac¬ 
tor of original system = 12.6. Also if noise figure of 
preamplifier = 5db then noise factor of preamplifier 
= 3.16 and. if power gain of preamplifier = lOdb then 
absolute power gain of preamplifier = 10.0. Therefore. 

overall noise factor (NF overall) = 3.16 + = 

10 

3.16 + 1.16 = 4.32 And, overall noise figure = 101ogi« 
4.32 = 6.35db 

Just because the author obtained 6db by using the 
equation incorrectly, the reader must not be misled 
in believing that the difference between the correct 
method and the incorrect method of calculating over¬ 
all noise figure is always small. A few sample prob¬ 
lems will soon convince the reader of this. 

Robert L. Eison 
Ventura, Calif. 
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Dear 73: 

Jim Kyle's "Full Story on Low Pass Audio Filters” 
in the March issue of 73 was doing fine until he wan¬ 
dered off on the problems of impedance matching (the 
right hand column of page 94). In the first place he 
started out to design a filter with a 470 ohm character¬ 
istic impedance and then decided to feed it from a 500 
ohm source. This is not too bad a mis-match but the 
idea of isolating the source from the filter is x-eally 
wild. The idea is to match the source to the filter. This 
may be done in this case most easily with a minimum 
loss matching pad. In this case going from a 500 ohm 
source to a 641 ohm load he should have placed a 
shunt resistor of 1067 ohms across the 500 ohm source 
and a 301 ohm resistor in series with tthe 641 
500 ohms and the load will be driven from an effective 
641 ohm source. The loss of this arrangement will be 
only 4.346 db rather than the 44 db mentioned in the 
article. The 44 db loss mentioned in the article is about 
9.500 times as much power loss as is obtainable with 
the above mentioned minimum loss matching pad. 

Keep on coming with the good technical and con¬ 
struction articles as 73 is about the only source left 
among the ham journals for such a profuse supply. 
The table of contents for one issue of 73 will beat the 
annual index of the other brands. 

John I. Shcetz K2AGI 

Dear 73: 

Just a word of appreciation for your magazine. It 
gives a fresh atmosphere of imagination and originality 
fand controversy!) in what had become a rather stilted 
and dull field of technical journalism. 

Your articles are always interesting, but occasionally 
an author gets a bit careless with his slide rule. For 
instance. "Seeing your SWR” in the February issue of¬ 
fers a new and interesting approach to a perennial 
amateur problem. However, on page 68, Fig. 6, the 
values given for the 6 db pad appear to be in error. 

For matching a 75 ohm generator to a 52 ohm load 
with 6 db of insertion loss the values shown below 
appear to satisfy the conditions: 

41.8 3.4 



This error doesn't detract from the usefulness of the 
article but if someone tried to use the pad he might 
be disappointed in its performance for anything like 
precise tests. 

Jim Sprang K1YZP/I 

Roselle, N.J. 

Dear 73: 

I would like to thank you for publishing the tongue- 
in-cheek article “Historical Note” bv Ray Thrower 
WA6PZR, in the March issue of 73. 

It takes me back to the days of my youth when my 
two ambitions in life were to be a Ham, and to be the 
male vocalist in an all-girl band. 

Even in those days I was interested in Broad Bands. 

W. II. Rocholl W5ZXZ 


Corrections 

In VU2NR's transistor receiver in the February is¬ 
sue, each coil L4, LS, L6 should have a grounded 
center tap. 

In the February issue, page 102, "Semimodernizing 
Vibrator Power Supplies," the center tap of the 
transformer should not be grounded or poof! 



LAMPKIN LABORATORIES, me 

MFH.DIVISION, BRADENTON, FLORIDA 33505 


WE RE STILL AT IT! 

VHF NUVISTOR PRINTED CIRCUIT CONVERTERS 

MODEL 6/2MC-N. A very compact low noise high gain con¬ 
vert i-r using 4 6CW4’s. Cascade KF amp, oscillator trlplcr 
and mixer. 6.3 v and 50-90 v. S/N 3/5 db. Size 2>,4 x 4 

x 1%". 6 or 2 meter. Any if . $8.50 pp 

CASC0DE NUVISTOR LOW NOISE PRE-AMP. 2% X T. 
27/30 me, 50 me, 144 me. 20/40 db. gain. Uses 2 
6CW4’s. Low frequency commercial on request .... $5.00 pp 
“LITTLE GEM” 6 METER EXCITER AND TRANSMITTER 
RE SECTION. 5 Watts in, 3 watts out. Uses 1 6AU8 and 8 
me crystals. 2% x 4". "Tills is fun to play with”— 
WA4NED ... $7.50 pp 

All tuned circuits now have Mylar iron core coil forms. The 
above units are wired and tested, less tubes and crystals. For air 
mail from Tampa Airport, add 25d> 

GEM ELECTRONICS 

P.0. Box 64 Ozona, Fla. 33560 




















! INSTITUTE OF AMATEUR RADIO 
! MEMBERSHIP APPLICATION 

, (Use separate sheet if desired) 

I 

i Name . Call . 

i 

i 

! City.State.Zip ... 

i 

[ ... $5 for 1 yr. loAR Membership, 
i . . . .$2.50 for 1 yr. loAR Student Member. 

| ... $7.00 for 1 yr. loAR Mem. plus 1 yr. 73. 

i 

] ... $4.50 for 1 yr. loAR Student Mem. plus 
! 1 yr- 73. 

j .... I am a new Member of loAR. Age. 

! .1 am a Charter loAR Member and desire 

j to have my membership continuous. 

I . This is a renewal of 73 but a NEW loAR 
[ Membership. 

! Please send check or money order (cash sent 
j at sender's risk) to: 

1 Institute of Amateur Radio, Inc. 

• Membership Department 

* Peterborough, New Hamp. 03458 


K NUMERIC READOUT 

MINIATURE SIZE, compact, incandescent nu¬ 
meric readouts have new-type, longlife 30,000 
hour lamps. Machined aluminum stack-plate 
design permits close side-by-side mounting. Digit 
size Va" high. Specify 6V or 14V model. 


SKIPPED PftEPAIO WHEN CHECK ACCOMPANIES ORDER 

» 0 »ai rn electronic Q 

mow MSsiIbEJ PRODUCTS. INC 

LAWRENCE. MASSACHUSETTSW 
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STOP! LOOK!! READ!!! 

ShOO will frome & disploy 60 QSL 
Cards in 3 of our 20 compartment 
plastic holders, or $3.00 gets 10 hold¬ 
ers for 200 Cards. Order now—elimi¬ 
nate the mutilation & headaches of the 
obsolete methods, & have a neat, at¬ 
tractive shack instantly. Prepaid & 
guaranteed. 

Free sample available to Dealers, 
lep.ibco, Bolt 198N, Gallatin. Tenn. 37066 



MATH 

SIMPLE? 

Yes, K8LFI gives you 
the simplest, most 
easy - to - understand 
explanation of Ohm’s 
Law, squares, roots, 
powers, frequency, me- 
ters, logs slide rules, 
etc. A postpaid steal 
at only 50<- 

73 MAGAZINE 

Patarborough, N.H. 03458 


Dear Wayne, 

In your January issue you mentioned the UFO 
enigma. That's been a pet interest of mine for years. 
In November of ’53, the first year the 15 meter band 
was opened up lor phone operation, I conducted the 
first known UFO seminar on the ham bands on this 
subject. We met every day at noon California time. 
There were several regulars who called in daily, some 
of whom are now among silent keys. These included 
W6ZZ (deceased) W6BD (deceased) W6IJU, WGOZC 
(deceased) several other W6's, and many persons from 
Texas, the east coast, the midwest. Canada. Hawaii. 
South Africa, Mexico, and occasionally Chile. Many 
persons told of personal sightings of these strange 
objects. There was sufficient Interest in this topic 
tiiat the discussion would run for hours daily. I had 
a tape recorder and whenever a person who was not 
being copied by other interested parties told a per¬ 
sona] sighting story, I would tape record his offering 
and play it back for the benefit of those who missed 
it. This discussion group ended late in December 
when 15 meters became so useless as to become 
simply a ground wave band. Some Interest was re¬ 
vived when the band started opening up again late in 
February and in March, but by that time many 
persons in the discussion group had read some of the 
personal contact stories that were then beginning to 
appear in book form for the first time and so the sub¬ 
ject of personal sightings seemed too tame to hold 
their interest to a degree necessary to perpetuate the 
old discussion. 

I went further. Being located in California where 
eccentric stories were more easily told from the 
platform than in other sections of the U.S., I went 
to hear some of these contactees such as Truman 
Bethrum, Orphio Angelucci, George Adamski, Dan 
Fry. and others, tell their stories in person. I have 
heard some of them speak twice and three times just 
to see if they would change their stories. They did 
not. Naturally, their stories lead the interested to 
investigate other fields touched upon such as telep¬ 
athy. reincarnation, and other strange or rather not 
understood phenomena and I did this too. It seems 
that after a while one finds himself so bogged down 
in a metaphysical quagmire of speculation and half 
(ruth that he realizes the full truth that one can only 
accept that which is his own personal experience. The 
rest of man's knowledge with which he copes during 
his lifetime is borrowed only to stimulate these ex¬ 
periences. It is said by those who have claimed con¬ 
tact with these beings that telepathy is the means 
of communication which they employ between their 
craft and their home planets and that they can indeed, 
converse across the entire universe. "Time and dis¬ 
tance are no barrier” says Remu in George Adamskl’s 
book INSIDE A SPACE SHIP. But I cannot confirm 
this from my own experience and therefore cannot 
answer vour question posed in the January issue. 

Donald K. Farnsworth W0JYC 

Florence, Colorado 81226 


Dear Wayne: 

The "gravity-detector" that I have been using for a 
test of some 40 hours during the past few days would 
respond to dots and dashes of the morse code if grav¬ 
ity could be controlled in like manner. 

In other words if the gravity force was broken up 
into dots and dashes my "detector” would respond at 
perhaps 15 or 20 wpm. 

Gravity is believed to have a very-very high fre¬ 
quency. way beyond what any detector that we know 
of would respond to. 

The gravity particle (graviton) is supposed to have 
a wavelength of 6.75 x 10 1 ‘ cm. and a frequency of 
4.54 x 10 23 cycles per second, a mass of 3.351 x 10 -'“ 
grams and a volume of 6,3 x 10 1S cm’. So figure It out. 
what kind of a circuit and equipment you would use. 

We do not know as yet how to vary the gravity 
field. The earth does it. but we want something much 
smaller than that. 

Thomas Appleby W3AX 
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Dear 73: 

How did that CB'er get on the cover of the March 
issue of 73? He really gets out—I’ve heard him around 
here several times—at least somebody who sounds as 
he looks. 

Maybe he's about to get converted—at least he reads 
a good magazine. 

Jim Hornaday 


Dear 73: 

In the March 1966 issue of 73 on page 112, Mr. Irwin 
wrote that he was not a licensed ham (maybe he's an 
unlicensed one. hi) just because of his attitude toward 
CW. Also, he wrote he didn't even like the frequency 
allocations for such. Sounds like sour grapes is written 
between the lines. And I'd like to see the figures on 
which he based his statement that "the majority of 
hams can't and don't use CW.” Maybe Mr. Irwin 
would be happy as a CB'er. 

But what really bothers me was that Mr. Irwin had 
the nerve to ask for “more articles for the SWL and 
less articles on Xmiters and amplifiers.” I don't think 
he ever noticed the two words that appear regularly 
on the covers of 73 (to the right of the numeral) that 
clearly spell out the type of material to be found be¬ 
tween covers and specifically for whom. If he wants to 
read about SWLing, he can read Popular Electronics. 

The best thing about 73 is that there is plenty to it. 
With all the ads in QST, you'd think the ARRL could 
run a better magazine. 73 to 73. 

T. Victor Mukai WB2STK 

P.S. Was there some special reason for printing Mr. 
Irwin's letter? 

No. 

Dear Wayne, 

The story by K0JXO in February intrigued me. The 
day after my copy arrived, I received one dozen sur¬ 
plus crystals, all marked ”400 kc.” Ten turned out 
to be good oscillators. These were checked with a 
standard oscillator (32 pf input capacity) and a 
frequency counter. The same variations mentioned 
were experienced here. 

One crystal was within 2 cycles. The rest were off 
by at least 50 cycles, and in some cases as much as 
200 cycles. Average reading was 400.102.4 cycles. This 
variation might not sound like very much, but when 
we tried to check the crystal harmonics with WWV. 
90% of the crystals were way “out.” 

For testing, we used only first-class, fixed com¬ 
ponents, plus an electronically regulated plate supply. 
Raising the plate voltage from 130 to 195 volts (50%) 
changed the frequency by only 4 cycles—or I part in 
100,000. We were able to effect a 30 cycle change in 
frequency by shunting an additional 50 pf capacitor 
across part of the grid circuit. 

Two conclusions stand out from these tests. One. 
you can't trust what the label says, as previously stated. 
Two, you can get a very high order of frequency sta¬ 
bility from a properly tuned crystal oscillator, even 
without the need for a regulated supply voltage. All 
the crystals were type FT241-A, but it would seem 
these random frequency characteristics would apply 
to any given lot of crystals. 

Neil Johnson W20LU 
Tuppan. N.Y. 


A Simple Damp Chaser 

Is dampness in your rig causing drift and 
component damage? Try connecting a 6 watt 
bulb across the on-off switch. Put the bulb 
near the most critical components to keep 
them warm and dry. If you don’t like the light, 
paint the lamp with aluminum or other heat 
resistant paint. 

. . . K4GRY 



• Great Circle Bearings • “0" and “Z" Signals 

• Great Circle Charts * World Time Chart 

• Prefixes by Countries • Int’l. Postal Rates 

United States Listings...$5.00 
DX Listings3.25 

See your favorite dealer or order direct (add 250 tor mailing) 


RADIO amateurs reference library 
of MAPS-ORDER YOUR SET TODAY! 




cisco & Los Angeles. postpaid $1.00 
MNITED STATES MAP-All 50 States with 

WORLD RTLRS Only Kl« 

amateurs. Polar project tl 5 , ,?' tr t " uU 

nents, prefixes on each country . . • 
color, 16 pages .postpaid $1.50 

Complete reference '^rary of maps-set 
of 4 as listed above postpaio 

See your favorite dealer or order direct. 


RADIO AMATEUR 111 

~ allbooivtNG 

.B, 4844 W.'Fullerton Ave.j 
^Chicago, |T^6063 9 i 
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FOREIGN DEALERS AND RATES 

A year of 73 costs $4 worldwide. Foreign 
hams can pay in their local currencies direct 
or order through the national dealers listed 
below: 


Australia 

McGill’s News Agency 
183 Elizabeth Street 
Melbourne, Victoria 

Finland 

Akateeminen Kirjauppa 
Keskuskatu 2 
Helsinki 

V. J. Velamo OH2YU 
Isokaari 4-B-30 
Lauttasaari 
Helsinki 

Germany 

Richard Beeck 
Am Schiffgraben 57 
Hanover 

Great Britain 
Jim Coote 

56, Dinsdale Avenue 
Kings Estate 

Wallsend, Northumberland 
RSGB 

28/30 Little Russell Street 
London, WC1 

Short Wave Magazine 
55 Victoria Street 
London, SW1 

Netherlands 

VRZA 

P. O. Box 190 
Groningen 

New Zealand 
NZART 

P. 0. Box 5545 
Auckland 


South Africa 
SARL 

CTM Building 
112, Loop Street 
P. O. Box 3911 
Capetown 

Sweden 

Per Bergstrom SM7CKJ 

Box 608 

Lund, 


Price for one year of 

Austria: 104 OS 
Australia: $A 3.50 
France: 20 NF 
Finland: 14.2 FM 
Germany: 16 DM 
Great Britain: 28/6 
Italy: 2500 lira 


73 in foreign currencies 

Japan: 1440 yen 
Mexico; 50 Pesos 
Netherlands: 17.50 
New Zealand: £1/6 
Norway: 28.50 NKr 
South Africa: R 2.85 
Sweden: 20.80 SKr 


73 Magazine 

Peterborough, N.H. 03458, USA 



A Price—$2 per 25 words for non-commercial ads; $5 per 25 
words for business venters*. No dlaplay ads or agency dis¬ 
count. Include your chock with ardor. 

it Typo copy. Phrase and puncteate exactly as you wish It to 
oppoar. No all-capital ads. 

it Wo will bo the fudge of suitability of odl. Our responsibil¬ 
ity for errors extends only to printing a coivect ad in a 
later issue. 

■ir for $1 extra wo can maintain a reply box for you. 

★ Wo cannot chock info each advertiser, so Caveat Emptor . . , 


BC 348—Double conversion—miniature tubes with 
power supply, new panel. Diagram included—$15.00, 
Two new' 4CX250K tubes with home brew socket— 
$10.00. J. E. Richardson, Box 54, Pottstown, Pa. 
19464. 


WANTED; Hammarlund HQ-180 buy or trade coins 
of equal value. Send for list. Walter Jandro, 473 
Success Avenue, Bridgeport, Connecticut 06610. 


WANTED!—Cash or 6 meter transceiver for HQ-100, 
Globe Chief, R.M.E. S.S.B. receiving converter. Tape- 
tone 2M. conv, Signal Sentry, Walkie Talkies etc. 
K1PIC S. Feldman, 31 Goodale Rd., Boston, Mass., 


RTTY GEAR for sale. List issued monthly. 88 or 44 
Mhy toroids five for $1.75 postpaid. Elliott Buchanan, 
W-6-VPC, 1067 Mandana Blvd., Oakland, Calif. 94610. 


HEATH HW-22 40M SSB transceiver in excellent con¬ 
dition, professional wiring, will ship, $100. A. Duddles, 
WB2NJX, 505 Rockland Ave.. Mamaroneck, N.Y. 10543. 


SPRING AUCTION of the Rockaway Amateur Radio 
Club will be held Friday evening. May 13th. at 8:00 
P.M. at the American Irish Hall, Beach Channel Drive 
(at Beach 81st. Street), Rockaway Beach. Come to 
the best Auction in the New York area. For detailed 
directions write to: P.O. Box 205, Rockaway Park, 
N.Y. 11694. 


DIODE STACKS. 4000 volt PIV, 1 amp 3'/* x 1% x 1. 
Beautiful insulated plastic blocks with terminals and 
mounting holes. Physical rejects, TESTED. Four re¬ 
quired for full wave 1500 VDC supply. $3.20 each 
postpaid. Send for list of many other diode and tran¬ 
sistor bargains. WA3ACL. 120 Chapel Knoll, Pitts¬ 
burgh. Pa. 15238. 


PLATE XMFR—120v, 60 cy. pri. Sec. 850v C.T. @ 200 
ma. 3000v test. Sealed. Mtg studs. Stand-off terms. 
Wt. 8 lb. Free list of more good xmfrs. A.R.C. Sales, 
P.O. Box 12, Worthington. Ohio. 


75S-3, 32S-3, 516F-2, 312B-4. SM-1 Mike, SB-200 Am¬ 
plifier, HO-10 Monitor scope, TA-33 Sr., CDR TR44, 
Low pass filters, etc. Will sked on any band. Prefer 
package deal. Only serious offers will be acknowl¬ 
edged. K1VCB Fern Belanger. 61 Lafayette Street. 
Fall River, Massachusetts 02723. 
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QBZ: RME 4350-A. w/spk. $110.00. Knight T150-A 
$65.00. Both very clean. Twoer, one year old $45.00. 
WB6PME, Chuck Evans, 2014 Enslen Ave., Modesto, 
California. 


RCA VIDICON 7735A. 15.00, Heath test equipment, 
432 KW, Telrex 2 Meter system, 2 meter transmitter, 
6 meter converter, 432 grid dip meter. Radar sentry, 
UHF converter, 2 meter linear. 432 converter and 
preamp, 2 meter halo; Andrew's HO Va" Heliax-Coax, 
CDR rotor. Tube tester, HO-13 plus more, write for 
list; Wanted; HP-24, HP-23, 1M-30, HO-10. Stan 

Nazimek WB2GKF. 506 Mt. Prospect Ave., Clifton. 

'New Jersey 07012. 


COLLINS KW-1 Deluxe 1000 watt phone/cw trans¬ 
mitter $1200.00. Cost $3850.00. Want Collins 312B-4 or 
312B-5 station control. George Norton, W4EEE, Georgia 
University Station, Athens. Georgia. 30601. 


TRANSISTORS: U-Test-Em—100 assorted for $2.50. 
Postage paid in U.S.A. No C.O.D. Star Sales Company, 
404 West 38th Street, Wilmington, Delaware 19802. 


$200 TAKES; Collins 32v-l transmitter; homebrew 
kilowatt; National NC-88, Heath Q-multiplier; Gonset 
G66B receiver, G77A transmitter, modulator, mobile/ 
fixed P/S. WBRS, Brandeis University, Waltham. 
Massachusetts. 


MAKE your own bifilar filament choke. New use for 
our famous Toroid Baiun Kit. $5.00 plus 40y‘ postage. 
Ami-Tron Associates 12033 Otsego Street, North Holly¬ 
wood, California 91607. 


SB-300 bought 2/2/66. Perfect condition and accurate 
calibration with no scratches. $255 or best offer. Driggs 
WA80MP, 1807 Riverhill, Columbus, Ohio 


COMPLETE HAM STATION. HT 40xmtr. SX 140 rcvr. 
Both factory wired. Many extras. All in excellent con¬ 
dition. Best offer. WB2RBK, 30 Sunset Blvd., Massa- 
pequa, N.Y. (516) Py 8-4313. 


HEATH SHAWNEE six meter transceiver. Mobile 
mount, all cables. $150 or best offer. K2RFO Bruce 
Ryan, 106 Lynhurst Avenue, North Syracuse, N.Y. 
13212. 


DRAKE T4X $280, R4 Receiver $280, MS4 Speaker, 
power supply $45. Bought new 11/65. Ray Conway, 
2012 No. 6th St., Burbank, California VI-93720. 


HEATHKIT HA14 KILOWATT mobile amplifier $90, 
HP14 DC supply $80. Professionally assembled 10 
hours use. Vietnam orders. M/Sgt R. H. Odom, 1410 
Converse Ave., Fayetteville, N. C. 


HEATHKIT MOHAWK RECEIVER. Like new. Used 
less than 100 hours. Excellent for SSB, CW, and 
’phone. $175. Sanford E. Lery, 478 Jeannette Drive, 
Richmond Heights, Ohio. 44121. 


CLEGG ZEUS. Excellent condition. Low Price. 
WBZCUD. 201-756-8340. Collin Deokin, 1424 Clinton 
Ave. South Plainfield, New Jersey. 07080. 


HALLICRAFTERS S76 RECEIVER. In good condition. 
$50. Contact WB2KDH OL5-7812 Bx. N. Y. 


HRO-60, GLOBE IIIBANDER with VFO Gem 6 Meter 
Conv. All for $300. W. Carroll, 15 Whittier Lane, Oak¬ 
land, N. J. 


NORTH DAKOTA STATE UNIVERSITY Amateur 
Radio Society. Annual Hamfest on the NDSU in 
Fargo, North Dakota, on May 8, 1966. Write WOHSC 
for more information. 


Signaliaek "Punch"? 

The model CPR Speech Compressor TRIPLES your 
overage SSB output power; boosts your overage AM 
modulation from 25% to 75%. 

• NEW low noise circuits 

• Mounts on panel connector 

• Uses internal battery 

• Compression level switch 

• Low distortion output ONLY 

• For high and low impedance *14 or 

microphones , 

• Attack time.15 seconds; release time 1 to 3 seconds 

• PL68 or PL51 output slightly higher. 

ALL FULLY WARRANTED . . . MONEY BACK GUARANTEE 
Send for full description of our product line. 

COMMUNICATION COMPONENTS COMPANY 

P. O. Box 8721 Dept D Orlando, Florida 32806 



PRICE BREAKTHROUGH ON BEAMS 
FULL SIZE; new; complete with Ikkuii and hardware; SWR 1:1: 
handles 5 K'V; adjustable entire band; and 1" alum, alloy 
tubing; coaxial feed: __ 

3 El 20 .$22.00 3 El 15 .$16 00 

2 El 20 . 16.00 2 El 15 . 1200 

4 El 10 . 18.00 4 El 6 . 15XK) 

ALL BAND VERTICAL: V160 (fl thru 160) . 18.95 

QUADS: NEW! NEW! ALL METAL (except insulators) Cubical 
Quads: 2 El; full size; complete with boom, all hardware; terrific 
gain and directivity: best quad ever made; no bamboo; 20 meter 
$25; 15 meter $24; remit with order; shipped exp. coll. 
GOTHAM. 1805 Perdy A*e., Dept. 73, Miami Beach, Fla. 33139 


GROVE'S WALKIE-TALKIE SALE!! 


2 CHANNEL ROSS Walkie-Talkie 
11 Transistor—Call Button (Reg. $49.95) 

Sale $29.95 each 


Resistance Substitution Box . Sale $ 3.29 

Capacitance Substitution Box . Sale $ 2.29 


3 TRANSISTOR ROSS Walkie-Talkie 

(Rep. $19.95 pair) .. SALE $12.99 pair 


AC-DC Multimeter (Rep. $6.50) . Sale $ 4.88 

SWR Bridge—Field Strength Meter . Sale $ 8.99 


2 CHANNEL MIDLAND Walkie-Talkie 

12 Transistor—Model 13110H (Reg. $39.95) 

SALE $29.95 each 


5 Inch Outdoor Paging Speaker— 

12 watts Peak (Reg. $9.95) . Sale $ 6.99 


2 WATT MIDLAND Walkie-Talkie 

2 channel—Model 13-133B (Reg $79.95) SALE $59.95 


Illuminated 

Illuminated 


“S” Meter . Sale $ 3.49 

“VU” Meter . Sale $ 4.39 


12 VOLT TO 110 VOLT INVERTERS!! 

100 Watt . SALE $26.95 

150 Watt . SALE $35.95 

200 Watt . SALE $44.95 

(All ratings continuous) 


Transistorized Grid Dip Meter . Sale $27.88 

30,000 Ohm/Volt Multimeter . Sale $12.99 


CDR ANTENNA ROTATORS! 

Model AR22R . SALE $ 32.83 

Model TR4X . SALE $ 64.95 

Model HAM-M . SALE $117.10 

(Plus FREE BONUS ! ! 50 feet of rotor cable 
FREE with each rotator) 


Midland preeision-built Semi automatic 

Bug (5 wpm to 60 wpm) (Reg. $19.95) . Sale $10.99 

“S” Meter—1" square . Sale $ 1.99 


3 BAND MIDLAND VHF PORTABLE 

12 Transistor—Model 10-500 
Band 1; 108 to 136 MC 
Band 2: 500 to 1600 KC 

Band 3: 200 to 400 KC (Reg $89.95) .. SALE $54.88 


Wlnegard Chroma-Tel Antenna 

VHF-UHF-Color) Model CT-40 (Beg. $17.50) .. Sale $10.50 
SEND FOR FREE GROVE 1966 CATALOG! 


Send check or money order, include postage, ex¬ 
cess refunded. Minimum order $5.00—50? service 
charge under $10.00. 50% deposit on COD's. 


GROVE ELECTRONIC SUPPLY COMPANY 

3256 N. Pulaski Rd. Chicago, III. 60641 
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ALLTRONICS-HOWARD MODEL L RTTY CONVERTER 

Telewriter Model "L” frequency shift converter designed 
for two-tone AM or FM with limiter operation available 
by switch. Solid state ratio corrector compensates for fad¬ 
ing signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet dc loop supply bullt-ln with bias supply and 
octal socket for optional polar relay to key transmitter. 
6W6 keyer tube. Plug-in discriminator for 850 cycle or 
other shifts. Cathode ray or dual eye Indicator. Auto-start 
control system optional. Prices for 19* rack mounting: 
Model “L" with dual eye $199. Model “L” with C. E. tube 
Indicator $279. Cabinet $19.50 

ALLTRONICS—HOWARD CO. 

Bos 19. Boston. Mass. 02101. Tel. 617-742-0048 


ALL BAND TRAP ANTENNA ! 



Reduces Interference and For ALL Amateur Transmit- 

Noise on All Makes Short | ters. Guaranteed for 1000 

Wave Receivers. Makes World I Watts AM 2000 SSB Pi- 

Wide Reception Stronger. I Net or Link Direct Feed. 

Clearer on All Bands! | Light. Neat, Weatherproof. 

Complete as shown total length 102 ft. with 96 ft. of 72 ohm 
halaiiffd twhtlin*. lli-impact molded resonant traps. i Wt 3 
os?. I" x 5" long *. You just tune to desired band for beamltke 
results. Excellent for ALL world-wide short-wave receivers ami 
amatw transmittern. For NOVICE AND ALL CLASS aMA- 
TEC its! NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates f> separate antennas with excellent performance 
guaranteed. Inconspicuous lor Fussy Neighborhoods’ NO HAY 
WIRE HOUSE APPEARANCES EASY INSTALLATION ‘ 
Complete I nst met ions. 

75-40 20-15-10 meter hands. Complete .. . $17.95 

40-20-15-10 meter. 54-ft. (best for swl'sl Complete .. $16.95 
SEND ONLY $3.00 t,cash, ek,, mo) and pay postman hnlance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical Instructions fur¬ 
nished. Free information on many other 160-8 meter antennas. 
Available only from: 

MIDWAY ANTENNA • Dept. A7-5 • Neamey, Nebraska 


WANTED Goldkit thriller transceiver. Cheap. Box 110 
Charleston, S. C. 


WANTED: British 
Charleston, S. C. 

EL37 

DX 

Transmitter. Box 

49, 

WANTED: El 37 

Charleston, S. C. 

British 

DX 

Transmitter. Box 

47, 

QSLS? Samples 25C 

. Sakkers. W8DED, Holland, Michi- 

gan. 






HIBANDER 682. Very good. S75. Sixer/12v P.S. S45 
PPD. Fl-1 Clipper $8. Ameco CCS/144 2M Converler 
and P.S. $25 WA8XF, 715 Harvery St, Petuskey. 
Mich. 


AUCTION IN BROOKLYN. PRIZES, Sunday, May 
15th. Noon-6PM at the Sgt. Meyer Levin Hall, 1628 
East 14th Street. For more information call 771-5852. 


PRE-STARVED ROCK HAMFEST Dinner Dance. 
Streator Ill. June 4, 7:00 P. M., Tickets $3.50 Each. 
Must have reservations by May 21. Contact—WN90MG, 
Myles Van Duzer, Route 1, Streator, Ill. 61364. 


LANCASTER OHIO HAMFEST. Swap and Shop. Sun¬ 
day, June 19. Fairfield County Fairgrounds. Bring 
your gear to sell or trade. Food. Prizes, Meet your 
friends. 


WESTERN ILLINOIS RADIO CLUB HAMFEST June 
19. 1966. Door prizes and entertainment. Tickets $2. 
advance, S2.50 at gate at Eagles Alps, Quincy. Illinois. 
Obtain tickets from Pat Hardin, 2040 Payson St. 
Quincy, Illinois. 62301. Phone 223-8177 code 217. 


HEATHKIT SB-300E, brand new, with assembly man¬ 
ual. Expertly assembled and precision aligned, with 
CW crystal filter installed, $285. R. Goodwin, W50JX. 
RFD 2, Box 70, Carriere, Miss. 39426. 


GET IT from GOODHEART! 


EVERYTHING UNCONDITIONALLY GUARANTEED! 

The Best Alr-to-Groimd Radio Receiver: ,:RH-7it Is routimioiis 
tuning am anperhcl 223-40(1 rue plus 1 xtl-nmtrol channel 
•2 stages RF, 5 stages IF. Silencer. limiter, 3 stages 

AF. 120 v 50/60 cy p«r sply. With tech data, aligned OK 

grid , fob I>n Angeles.. $199.50 

TWO LV XFRMRS each 115 v ill) ry. conned for 115 or 230v 
Gives 4 separate ti.Uvct 35A sees . conned for 25.2nd rms 33A 
or 12.0yd 70A or li.Svct 140A. 2 weight 54#. HnilEjs nr 
Truck collect, remit for two . .. .$14.50 

ALL-BRAND SSB RCVR BARGAIN: llallicrartrr- U-45/ ARlTr 
550 kc to 43 me continuous. Voice, CW. MOW. aligned, grid, 
w/txwk: 2 RF, 2-lF'o. 9 meter, noise lmtr: 3 stl. 3 non-xtl 

selectivity choices, Less pur supply .$149.50 

CO r y pw r sp ly: $30. S SB product doted or:.. $20. 

TIME PAY PLAN: Any purchase totaling $160.00 or more, 

down paym en t only .. .. 10”o 

R-23/ARC-5 Command rrvr 190-530 ke .. $14.95 

A-R.C. 12 =22 Command revr 540 1600 kc.$17.95 

ARR-5 revr. 60 cy. am/fm. 2T-14H me..$179.50 

APR-4Y AM/FM Rrvr mod. to 115 v 50/60 ry, with pwr plug. 

book, tuners 38-1000 me.... . $250.00 

P.U.R. for timers 975-2200 and 2175-4000 me. 

RA-62B is AC pwr sply for SCR-522. only .. $17.95 

LM-14 freq. meter, 01% 125 kr-‘JO mr. $57.50 

TS-323 UR fr>Hj. met er 20 - IRQ me ., 001 % $169.50 

AND MUCH MORE: We have Signal Generators, Meters. VTVM's. 
Line Voltage Regulators, Regulated Power Supplies. Precision 
Bridges, ae & dr Voltage Dividers. Gnlvus. Calorlmelrir & 
Indicating RF Wattmeters. Speelruni Vnalyzers Etc 
WRITE. . . . WIRE . . PHONE . . . YOUR SPECIFIC 

NEEDSJ_ 

WE BUY, TOO! WHAT HAVE YOU? 


R. E. GOODHEART CO. INC. 

Box 1220GC Beverly Hills, Calif. 90213 
Phone: Area 213, office 272-5707, messages 275-5347 


APACHE: Good condition, $110. Graduating senior and 
must sell. Ed Guida. 556 VMI, Lexington, Va. 703- 
463-3343. 


KWM2A s nl2706 516F 2 real clean $775. ADCOM 
350-12 mobile supply new $75. Loudenboomer Linear 
w/pwrsply New $270. First check gets one or all. 
W5HBE Box 30241 Dallas, Texas. 


SAMCO QSL PRESENTS '‘Proto-Call" for '66. Samples 
I 10C. Stamp-Ett 2x3 inch multi-purpose cards $1, 
hundred ppd. Samco, Box 203-C Wynantskill, N.Y. 
12198. 


AUDIO FILTERS, Low pass will remove everything 
above 3300 cycles before it reaches speaker. See the 
full story in 73 for March 66. These are 500 ohm units, 
unused top grade military surplus at $2 ea plus about 
35C postage. Lock City Electronics Box O Freeland, 
Michigan 48623. 


WRL blue book prices save money. Take 10% off 
these prices without trades. Apollo 700—$199.00: Zeus 
—$329.95: 75A4—$409.00; GSB100—$179.95; Communi¬ 
cator III-6m—$159.00; SX101A—$209.00; SR150— 

$389.00; Apache—$139.95; HW32—$119.00; DX100— 

$99.00; HQ100—$99.00; NCX3—$219.00. Hundreds more. 
Free List. LEO. WPGFQ, Box 919. Council Bluffs. 
Iowa. 


WANTED: MILITARY, COMMERCIAL, SURPLUS. 

Airborne, Ground, Transmitters, Receivers, Testsets, 
Accessories. Especially COLLINS. We Pay Freight and 
Cash. RITCO POB 156. Annandale, Virginia Are 703- 

560-5480 Collect. 
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FOR SALE: R23 ARCS 190-550 KC Receiver, Good 
operating. §15.50. Also R445/AHN30 Tunable VHF late 
type Command Receiver 108-138 MC, Same Setup as 
Command sets. Good operating, with Schematic, 
$26.50. Also Aircraft Radio Corp T-13A VHF Trans¬ 
mitter 125-148 MCS. NEW with schematic $13.95. Also 
SRT14 synthesizer units 6. 8. 9, 10, 11 A. 11B. 11C. new, 
with schematic $8.00 each, anv three $6.50 each.— 
RITCO POB 156, Annandale, Virginia. 


TOP CASH PAID for electronic test equipment as 
Hewlett-Packard. Tektronix, General Radio, Dumont, 
Boonton, all types of tubes, special purpose and re¬ 
ceiving, transistors, Allen-Bradley resistors. Bring 
your gear. Plenty of free parking. Open 6 days weekly 
9—5:30. Rex Industrial Electronics, 759 10th Avenue 
(nr. 51st St.) New York. N.Y. 10019. Telephone 757- 
1361. 


BC-221-T, original Xtal, Cal. book. Modulated. AC 
Power Supply, extra set of tubes. $80.00 Money Order. 
Ted Dell W4BEX 1828 Highland Ave., Eau Gallie, Fla. 


SWL NEWS is a magazine for Shortwave Listeners. 
Monthly, printed, photos, illustrations, articles etc. 
Sample copy 60 cents. SWL Publications, P. O. Box 
9768, Kansas City, Mo. 64134. 


SIX METER SIDEBAND. Heath SB110. new. perfect 
$290. Also NC303 immaculate, $260, with speaker, 
calibrator and converter. Contact WA8DQY 'WB4CEV 
2113 West Riverdale. Germantown, Tennessee. 


ART’S QSL’S Samples 10«. Art Bliss, 1829 N. Catalina 
St, Burbank, California. 


CONVERTERS $10 and up. World’s largest selection of 
frequencies. Ham TV vidicon cameras and parts at low 
factory-direct prices. See them all now in our full 
page ad in this issue. Vanguard Labs, 196-23 Jamaica 
Ave., Hollis, N.Y. 11423. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid 
for clean, good operating gear. Write Graham Radio, 
Dept 10, Reading, Massachusetts. 


TECHNICAL MANUALS. Signal Corp. Some of the 
available manuals R-390.A, SP-600, BC-610, 1-177. 

TV-7, teletype manuals, test equipment. World’s larg¬ 
est list 10c. Quaker Electronics, Hunlock Creek. Pa. 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio. Dept. 10, Reading. 
Massachusetts. 


FT-243 CRYSTALS: 0.1% setting $2.00 each. ±2 kc 
setting $1.00 each. 3000-8700 ks. Denver Crystals, 776 
South Corona, Denver, Colorado 80209. 


DAYTON HAMVENTION April 16. 1966—Everyone 

welcome at the Dayton Amateur Radio Association’s 
15th annual Hamvention, Wampler’s Ballarena, Day- 
ton, Ohio. Come and participate in the technical ses¬ 
sions. forums and banquet. See new equipment ex¬ 
hibits. Take part in "Home Brew” contest and hidden 
transmitter hunt. New this year Giant "Flea Market." 
Activities for the XYL. FCC general class examination 
at 09:00 Saturday. Exhibits open Friday evening. For 
information write Payton Hamvention, Department F, 
Box 44, Dayton, Ohio 45401. 


NOW! A publication devoted entirely to government 
surplus electronic equipment. Many schematics and 
other data each issue. Sample copy 254 or $3.00 per 
1-year subscription. National Surplus Digest, P.O. 
Box 36, Sweet Valley, Pa. 


World’s "BEST BUYS” 
in GOVT. SURPLUS 
Electronic Equipment 


FULL OF TOP QUALITY ITEMS - Tran smitters. 
Receivers, Power Supplies, fnverters, Microphones, 
Filters, Meters, Cable, Keyers, Phones, Antennas, 
Chokes, Dynamotors, Blowers, Switches, Test Equip* 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc. SEND 25»,‘ (stamps 
or coin) for CATALOG and receive 50£ CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 


IDENTIFY 

YOUR 

SHACK 


PBSN 



jfj Jb 


Your call attractively displayed, inside or outside. Lasts for 
years. 2Va x 1 7% inch, custom made—fully guaranteed— 
distinctive design of quality rust proof aluminum, finished 
in rich, block enamel. Beaded, Reflective, Raised lettering. 

Door or Wall mount (pictured).. $1.45 

Mailbox, Lawn stake or Post mount, with attractive alumi¬ 
num frames (view from eitherside!—state type with order 

$4.45 

Postage Paid in U.S.A. 

McCALL PRODUCTS 


P.O. Box 567 


Marion. Indiana 46952 


GUARANTEED 


RECONDITIONED 
. HAM GEAR 


Phon.: MlSi 
Dl 3-5757 


WRITE NOW 
FOR MONTHLY 
FLYER. 


yy 5 > ELECTRONICS rL,c "- 

999HOWARD AVE-BURL1NGAME, CAL 
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LM FREQ. METERS, the Navy's BC-221, more 
compact, crystal calibrated, good condition, 

no book . $34.50 

ARC-21 IF & Audio strip, 16 tubes, 2 mech, 
filters, squelch, ANL, BFO. AGC, AVC, con¬ 
version instructions and ideas to make into 

AM or SSB fixed freq. receiver. $12.50 

Send stamped, addressed envelope for list 


R & C WILSON COMPANY 

Box 393_Littleton (Denver), Colorado 80120 



Back Issue Bonanza 

Curl up this winter with 20 assorted fascinating back 
issues of 73. They'll keep your mind, imagination and 
soldering iron warm through the cold nights. Our 
choice (but an excellent one, of course) at this low 
price. 20 for $5. 

Cheapskate's Assortment 

Eight fabulous back issues of our choice for a puny 

$ 2 . 

Single Back Copies 

Individual back issues are 50(f apiece except all of 
1960, February, March and April 1961, and June and 
November 1962, which are $1. January 1961 and 
December 1962 aren't available. 

Bound Volumes 

1962 and 1963 bound volumes are beautiful and $15. 
We're going to make up more 1964 and some for 
1965, but it'll take a while. 

Binders 

Binders are available through 1960-61, 1962, 1963, 
1964, 1965 and 1966. They re $3 apiece and if you 
order them Nancy will hate you 'cause they're hard 
to wrap. 
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* Next higher frequency may be useful this hour. 

Good: 1-3, 6-12, 14-16, 18-20, 25, 26 
Fair: 22, 27-30 

Poor: 4, 5, 13, 17, 21, 23, 24, 31 
VHF DX: 2, 6, 7, 13-16, 24, 30 
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My little African safari has expanded a bit. 
We will now go on a three week hunting 
safari in August, followed by a three week 
drive through Kenya, Uganda, Congo, Ruanda, 
Burundi and Tanzania. From there the air fare 
is only a little more so we will continue to 
Lebanon, Syria, Iraq, Iran, Afghanistan, India, 
Burma, Thailand, Malaya, Bali, New Guinea, 
Australia, New Zealand, Fiji, Samoa, Tahiti, 
and back to the U.S, We figure the whole 
trip for a bit over eight weeks and to run 
about $2500. We can probably squeeze one 
more aboard if anyone is interested . . . which 
I realize is unlikely. 

A Walk in the Black Forest 

Like millions of others, I’ve become some¬ 
what addicted to the Tijuana Brass. One of 
my favorite selections is A Walk In The Black 
Forest. Did you ever? 

I found myself remembering my last trip to 
Germany and the Black Forest. I was on my 
way from Stuttgart down to Zurich to visit 
the moonbouncers HB9RF and HB9RG. The 
road down there is a fairly narrow winding 
black top with places every few miles to pull 
off and park for a picnic or just a short jaunt 
through the woods. They keep their forests 
cleaned out of underbrush and you can walk 
easily for miles if you wish without struggling 
through bushes and spider webs like we have 
in our New Hampshire woods. 

My arrival in Zurich was a little later than I 
expected due to a prolonged luxurious rest 
stop in a beautiful glade. I sat listening to the 
Sehwartzwald music on the FM radio while 
eating some very black bread and German 
sausage, washed down by a small bottle of 
apfelsaft. New Hampshire and 73 seemed a 
world away. It was nice to relax after several 
days of furious activity. 


A few days earlier I had flown to London 
for a short visit with the fellows at RSGB. Bus 
to town, taxi to Little Russell Street, lunch, 
taxi to airport, and quickly aboard a United 
Arab Airlines plane for Frankfort. Whew! 

Johnny Barrows DL4HU, Lee Forest DL- 
4LZ and Ed Pahl DL4UL met me at the air¬ 
port in Frankfort. Johnny was an old friend. 
We’d corresponded for several years trying to 
get reciprocal licensing through, only to be 
thwarted time after time by the ARRL. It is 
interesting that the League now is taking 
credit for reciprocal licensing. Oh well. I’d 
met Johnny when I’d visited the Bitburg club 
a couple of years earlier. 

The airline had managed to lose my bag 
and it took the four of us a half hour, with the 
help of Lufthansa to get them to carefully re¬ 
check their plane. Sure enough, there was my 
bag over behind some freight that had just 
been loaded aboard. I almost lost it for good 
for I understand that that plane crashed on its 
way to Cairo after leaving me. 

That night Johnny and I kept a sked at one 
of the great restaurants in Frankfort with Peter 
HB9PL from Basle. I had made the date on 
twenty meters a week earlier and it came off 
smoothly. It was one of those splurge dinners 
you have once a year (at most) with venison 
and all the trimmings. 

The next day I picked up a Volkswagen 
I500S Variant, which I had ordered ahead. 

That night I attended a dinner meeting ol 
the newly formed German-American Amatem 
Radio Club and found nearly a hundred or 
hand. It was interesting for me to find that 
this group so far from the U.S. knew mort 
about what was going on than most group; 
right here in the States. They certainly asket 
excellent questions. 

(Continued on page 151) 
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TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guyad in Haavy Duty Saif Supporting 
Haights of 37-54-88-105 and Guyad in Haights of 
and 122 faat 37 - 54 faat (SS) 

71 — 88 faat (guyad) 


ROHN has these 6 IMPORTANT POINTS: 

Eat* of Operation— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength— 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections together— uni¬ 
formly with an equal section overlap at all heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance at any height desiredl 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

—$1.25 Value 

-ONLY $100 postpaid (special to readers 
of this magazine). Nearest 
source of supply sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P. O. Box 2000 Paoria, Illinois 

“World’s Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower sy stems 


Editor’s 

Ramblings 

Zip 

Mail delivery in the U.S. seems to be at its 
slowest ebb yet. Service is terrible. It takes 
as long as three weeks for second class mail 
to reach the west coast from our printer in 
Connecticut, and even air mail often takes as 
long as three or four days. But we have been 
assured by the Postmaster General, L. O’Brien, 
that service will improve. For instance, he 
proposes a new class of priority mail to re¬ 
place air mail and first class. This new class 
will cost about 74, and should provide one 
day delivery anywhere in the country, certain¬ 
ly a reasonable goal. 

Another improvement the post office is 
working on is increased automation. To help 
with this, they have divided the country into 
small districts, each with a zip code. All bulk 
mail users and magazines must use zip codes 
on their mass mailings after December 31, 
1966. Most of our renewals are including their 
zip codes, but we still have many stencils in 
our lists of subscribers without zips. We have 
to add the code—a very expensive and time 
consuming operation—so please help us out a 
little. Please cheek the address on the wrap¬ 
per in which you receive this 73. If it doesn’t 
contain your zip code, or if the zip is wrong, 
please write the number on the wrapper and 
send it along to Linda, c/o 73, Peterborough, 
N.H. 03458. Incidentally, if you will be re¬ 
newing soon, you can just wait and include 
the zip then. Please include your zip on all 
new subscriptions and renewals. 

While it’s hard to estimate how much right 
now, this process is going to cost us plenty. 
We can only hope that we’ll be rewarded for 
the expenditure with decent mail service. 

Club special 

Ham club secretaries, presidents and editors 
should make sure that they send us their ad¬ 
dresses so that we can tell them about our 
special plan for club members. It offers a 
very low price on subscriptions, prizes, and a 
number of other small benefits such as the 
background papers that Wayne sends out 
every once in a while. 

. . . Pau’ 
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The Micro-Ultimatic 

Integrated circuits in a 
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One of the most popular amateur projects 
over the years has been the automatic keyer. 
The lever-operated types have ranged from 
simple capacitor-relay types to the rather 
complex “Ultimatic”.* 1 * An entirely new con¬ 
cept in keyer simplicity is now available to 
the amateur in the form of integrated circuits. 
The Micro-Ultima tic employs IC’s in a keyer 
or extreme stability and reliability, coupled 
with the ease of operation resulting from the 
separate dot and dash memories, as in the 
original Ultimatie. Best of all, the cost for 
the IC’s is about $35.00. To duplicate the 
circuit using discrete components would re¬ 
quire about 110 transistors and a basket of 
other parts. 

It is the intent of this article not only 
to describe the Micro-Ultimatic but also to 
provide a primer on simple logic systems and 
how they can be put together with the type 
of IC used in the keyer. Thus, you should 
be able to generate lots of ideas for gadgets 
which use IC’s, and cheaply, at that. 

The impact of integrated circuits on the 
electronics industry has been nothing less 
than astonishing. IC’s have already obsoleted 
the discrete-component logic circuits in com¬ 
puters and military equipment, and they will 
soon be found in consumer items and even 
toys. These digital integrated circuits are a 
natural for an electronic keyer. 

Most of the large semiconductor manufac¬ 
turers are making IC’s. These vary widely 
in type and price, but most are based on 
fabrication techniques which put a complete 
operating circuit with transistors, diodes, re¬ 
sistors and capacitors on a single silicon sub¬ 
strate, and in extremely small physical size. 
The circuits are made in large batches, sliced 
apart, and packaged. Packages are typically 
the “flat-pack,” the TO-5 can, or, lately the 
epoxy encapsulated “pill” similar to the TO-5 
shape. These are less costly than the sealed 
metal cans. The means by which logic func¬ 
tions are performed in each complete circuit 
or “chip” varies and includes RTL (resistor- 
transistor logic), DTL (diode-transistor logic). 
TTL (transistor-transistor logic) and others. 
Each type has its own electrical characteristics 
with regard -to power consumption, speed, 
driving power, and cost. But each performs 
some simple logic function, regardless of how 
it is accomplished on the chip. The epoxy RTL 
now made by Fairchild and packaged in the 
TO-5 type “cans” is the lowest in cost of 
any IC logic known to the author at present. 
That’s the principal reason for its use in the 


»——\ 



tai nano SATE m Flip-Flop 

Fig. 1. Functional symbols of two logic blocks. Bot¬ 
tom lead of the flip-flop is P. 

Micro-Ultimatic. The logic line is available 
from many distributors (discussed later). 

About binary .systems 

Since the digital IC is a complete logit- 
package we don’t really have to know' what 
goes on inside in order to assemble a system. 
So first, let’s quickly review the fundamentals 
of a binary digital system. 

A binary system is one in which there 
are only two recognized states. In a typical 
electronic system, a voltage is associated with 
each of these states. The states, or levels, are 
variously called “true” and “false,” “1” and 
“0,” “high” and “low,” etc. We may choose 
the terms we want to use. For our purposes 
here, the terms “high” and “low,” I think, 
help convey more of a physical meaning, 
since we can associate each with a voltage, 
one high and one low'. 

At any instant of time in a binary system 
the state at any point is either high or low'. 
If it is not one, it is the other. Here we 
ignore the quite practical fact that in a real- 
life system some high states may be higher 
than others. Further, the state at some point 
in a system is usually the result of the states 
of one or more points elsewhere in the system. 
The exact relation between the inputs and 
outputs of one block of the system is fre¬ 
quently expressed by Boolean algebra, but we 
can understand the concept by other means. 

The NAND Gate 

A very useful logic block in a system is 
the XA\D gate. It can be represented func- 



(01 TWO-STAGE BINARY COUNTER 



(bl TWO “STAGE SHfFT REGISTER 

m Kaye, "The A1143)«ctronic 'Ultimatic* Keyer," QST, ^ __ 

April, 1955. rig. 2. Two common applications of JK flip-flop. 
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Fig. 3. Block diagram of the Micro-Ultimatic. 



tionally as shown in Fig. 1(a). The output Q 
is related to the inputs A and B in a manner 
which is readily shown in a truth table. This 
is a table which expresses all possible com¬ 
binations of output and input states for the 
logic block considered. Here is the truth 
table for a NAND gate: 0 

A B Q 

L L H 

L H L 

H L L 

H H L 

(H = high; L = low) 

The table shows that the output of this gate 
is high (H) only if both inputs are low (L). 
Any other input combinations result in a L 
output. We have chosen the NAND gate for 
this example because this is the gate used in 
the Micro-Ultimatic. Note that if we perma¬ 
nently connect one input to L, the gate be¬ 
comes an inverter, whose output is always the 
complement (or inverse) of its input. This 
connection eliminates the last two rows of the 
truth table. The remaining two rows show B 
and Q to be in inverse relationship. By com¬ 
bining NAND gates, complex systems can be 


"The purist would also point out that this is the truth 
table of a NOR Bate or a NAND gate. We will not 
bo into that here. 


formed; in fact, an entire computer can be 
built from combinations of this logic block. 

The Flip-Flop 

If one of the inputs to Fig. 1(a) changes, the 
output may change. The time required for 
this change is considered to be zero in theory. 
Thus the NAND gate does not possess memo¬ 
ry. The memory or storage function is per¬ 
formed by a flip-flop. We will restrict our 
discussion to the type of FF used in the 
keyer. Its functional diagram is in Fig. 1(b). 
The FF has two outputs, Q and (J. Q is 
simply the complement of Q. If one is high, 
the other is low. Q is the nominal output of 
the flip-flop; Q is the inverted output. In 
the keyer analysis which follows, when we 
speak of the state of the FF, we mean the 
state of Q. Input pulses from a clock or 
other sources are normally applied to the T 
(trigger) terminal. The state of Q after the 


1/2 899(428 GATfc 



Fig. 4. Schematic of the pulse generator. 
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trigger depends on the states of the S (set) 
and C (clear) inputs at the time of the trigger. 
In other words, the trigger can cause a change 
in Q; S and C determine what the change 
will be. Q remains in the new state until 
another trigger pulse is applied. We may set 
up a truth table for the FF, as follows: 

(Before Trigger) (After Trigger) 

SC Q 

H L H 

L H L 

L L Reverses 

H H No change 

The response of the FF to the trigger thus 
depends entirely upon the S and C inputs 
prior to the trigger. Note that connecting S 
and C to low causes the FF to reverse its 
state on each trigger pulse. This type of FF 
is known as a JK flip-flop, and the S and C 
leads are sometimes called the J and K leads. 
Fig. 1(b) also shows a P lead. This is for pre¬ 
setting the FF; a high level applied at P will 
make Q low. 

Two common uses to which the JK flip- 
flop is put are as a binary counter element 
md as a shift register element. Fig. 2(a) is 
i two-stage counter consisting of two FF ele- 
nents and a source of pulses. By connecting 
he S and C leads of F-l and F-2 to low 
ground) the output of each FF reverses each 
ime its input signal makes a transition from 
ugh to low. This is as shown in the truth 
able above. In Fig. 2(a) the F-2 output 
requency is at ‘A the input pulse rate. More 
tages can be added for further frequency 
fivision. This FF application is used in char- 
eter generation in the Micro-Ultimatic. 

The second common FF application is also 
mployed in the kever. It is the shift register, 
lown in Fig. 2(b). Assume both F-l and F-2 
re low; that is, the Q lead of each is low. 
iote that the S and C leads of F-l are 
mnected to high and low respectively. When 
le switch is closed, the first H-L transition 
om the pulse source will flip F-l, leaving 
high; F-2 will remain low, since its S lead 
as connected to the output F-l (low) before 
ie trigger. After the second pulse, however, 
-2 will flip to high in response to the H 
put on its S lead. If more stages were 
lded the H output would propagate down 
e line, one stage per clock pulse. The shift 
gister thus acts as a sort of scanning device, 
multiple-position switch. The output of the 
st stage can be tied to the input of the first 
r use as a re-entrant shift register or ring 
unter. 

We have reviewed a little elementary binary 


Details of clip mounting. Clips for IC's are mounted 
upside down. 

logic and looked at the two logic element 
types used in the kever. Now we can discuss 
keyer operation. First, let’s define a few terms; 

Logic States: H (high) = 3 volts. 

L (low) = 0 volts. 

Flip-Flops: FF is SET if Q is low. 

FF is CLEARED if Q is high. 
Trigger: A high-to-low transition. 

Operation of the Micro-Ultimatic 

A block diagram of the keyer is shown ir 
Fig. 3. Actually this is almost the schematic 


Close-up of wiring side of board. 
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Wiring side of the board. Lay in power wiring first, then signal wiring. A printed circuit board might 
make things look a little neater. 


since most of the discrete components are 
gone. A few are required for the pulse genera¬ 
tor, described later. The character generators 
are F-5 and F-6, a two-stage binary counter. 
F-l and F-2 are a two-stage shift register 
as are F-3 and F-4. G-9 and G-10 are two 
gates wired as inverters. They provide two 
complementary outputs so that either mark 
or space can be high or low, as subsequent 
circuitry requires. 

In the idle state all flip-flops are cleared. 
This means that G-5 has L on both its inputs; 
its output is H. preventing F-5 from toggling 


in response to the pulse generator which runs 
continuously for accurate character formation. 
This method, by the way, produces precise 
dot-space ratios of unity, regardless of speed. 
One side of G-l, G-2, G-3, and G-4 is at H 
level due to the connections to +V through 
R t and fU. G-l also has another II input due 
to F-4; G-3 has another H input due to F-2. 

Tod of board. IC's ore, left to right (top row' 
G-5/G-6, F-5, F-6, G-l/G-2, G-3/G-4. G-9/G-10. 
Bottom row, Pulse Generator, G-7/G-8, F-l, F-2, 
F-3, F-4. Monitor 1C is in lower right. 
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G-2 and G-4, however, each have an L input 
on one leg. If the key paddle is moved to 
dots, G-2 will see L on both inputs. Its out¬ 
put will become H, setting F-2, which then 
applies H to one side of G-5 which then 
applies L to the Set lead on F-5. The next 
clock pulse will flip F-5 to the Set condition. 
This causes G-6 output to go low, driving 
output A up to high and B to low, initiating 
a dot. G-7 and G-S outputs are now at II 
level, feeding the T inputs of F-l, F-2, F3 and 
F-4. When the next clock pulse arrives, F-5 
will be cleared, the keyer output will revert 
to idle, and the G-7/G-8 outputs will drop 
to L. This transition will clear F-2, since its S 
and C leads were at II and L respectively, due 
to F-l. The dot is now complete. Nothing 
else can happen in the character generators 
until the next clock pulse. If the paddle had 
been held to dots, F-2 would have remained 
set and dots would have continued. 

To generate a dash, tap the lever to the 
dash side, setting F-4. G-5 output drops to L 
permitting F-5 to toggle, as before. However, 
F-4 has now applied L to the S input on 
F-6, and after the second clock pulse clears 
F-5, the H-L transition on the Q output of 
F-5 toggles F-6 to continue the mark condi¬ 
tion. Two more clock pulses will leave both 
F-5 and F-6 cleared, and F-4 will clear as 
the G-7/G-8 output falls to L. The dash 
is thus complete. 

The description so far is that of. a com¬ 
plete keyer, although F-l and F-3 have not 
been used. In fact these two may be deleted, 
along with G-l and G-3 and you still have 
a keyer. F-l and F-3 provide the dot and 
dash memory. These are extremely useful at 
moderate and high speeds. When sending 
letters with a terminal dot, such as N, C, F, 
etc., it is easy to miss that final dot unless 
you are there with the paddle at the right 
time. The dot memory takes care of this for 
you. As soon as the final dash of the C (for 
example) is on the air you may tap the paddle 
quickly to the dot side. The keyer w ill com¬ 
plete the dash and then add the dot. In 
fact, you can make the dot movement during 
the space between the dash and the final 
dot. Operation at low' speed demonstrates this. 
With the speed pot at minimum, quickly flip 
paddle from dash to dot and let go. If your 
action occurred during the interval between 
clock pulses, you may even have released the 
paddle before the character starts. A perfect 
N comes out, regardless. Once you use the dot 
memory it will be hard to see why more 
keyers don’t employ it. The dash memory 
serves a similar purpose on letters with a 


terminal dash. If you have separate dot and 
dash paddle switches, the memories become 
even more useful. See reference (1). 

Operation of the dot memory is as follows: 
Tap the paddle quickly from dash to dot. 
F-4 will be set first. However, instead of 
setting F-2 on the dot side, F-l, the dot 
memory will be set, since F-4 applied II to 
G-2 and L to G-l. F-4 will cause a dash to 
go on the air, as usual. When it is complete, 
the shift-register action of F-l/F-2 will shift 
the L from F-l into F-2, leaving the keyer 
in the dot-generating state. The dot will go 
on the air, after which F-2 will be cleared. 
A similar action takes place in the dash 
memory on letters such as A, K, Q, etc. 

The pulse generator 

Almost any pulse generator may be used, 
but in an effort to keep the keyer on an all-IC 
basis, a simple astable multivibrator was se¬ 
lected. It consists of a dual 2-input gate, 
wired as shown in Fig. 4. R ;{ limits top speed. 
The speed range is about 8 to 45 WPM. It 
would be better to use a log pot for R 4 , since 
the resistance-speed relation is quite non-linear. 
To increase the top speed, R ;i may be slightly 
reduced. 

Output circuits 

Select the output circuit suitable for the 
transmitter being keyed. Fig. 5 show's three 
circuits which should suit your individual re¬ 
quirements. Since the keyer generates a per¬ 
fect mark-space ratio, it seems a shame to 
upset this by using a relay unless it is fast. 
Circuit (a) is suitable for cathode keying. 
Measure the key-up cathode voltage and select 
Qj for a V ceo not les than this value. The 
cathode current should not exceed about 2h FB 
milliamperes, where h FK is the d-c current 
gain of Q 1 at the desired cathode current. 
For keying low-voltage VFOs and crystal oscil¬ 
lators, it’s unlikely that the current will exceed 
10 ma. If you are still keying things like 6L6’s 
circuit (c) may be better, since the key-up 
voltage in such tubes may run well over 100 
volts. Some transistors suitable for Q, are the 
2N3402, 3414, 3845-A (all 25 volts V eeo ), and 
the 2N3404 and 3416 (50 volts V PPO ). These 
are inexpensive GE types. There are lots of 
others. Use a low-leakage silicon type. 

For keying a negative lead to ground, such 
as in a blocked-grid system, the keyed voltage 
is again the important item. A PNP transistor 
must be used, and Fig. 5 (b) is appropriate. 
Q-, must be a germanium type and CR t must 
be silicon. R,-CR, form a bleeder circuit from 
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Fig. 5. Output keying circuits. 

the +V supply which keeps the emitter of Q 2 
at about +0.75 volts. Input to Q 2 is taken 
from the “B” output of Fig. 3, so that in the 
space condition Q 2 is reverse-biased and no 
current flows in the keyed circuit. When “B” 
goes to ground during mark, the forward 
emitter-base voltage provided by CR, is suffi¬ 
cient to turn on Q 2 . Actually, the blocked- 
grid line will be pulled up a bit past ground, 
to about +0.5 volts, but this should be no 
problem. Choose Q 2 for a V oeo not less than 
the keyed line voltage. R x is determined by 
the keyed current. For a current of 10 ma, 
R x should be about 220 ohms. Nearly all the 
keyed current flows through R x , and its value 
should be such as to produce no more than 
about 2.2 volts drop. This same current flows 
out of the +V supply and therefore represents 
an additional drain which must be considered. 
There are many transistors suitable for Q 2 . If 
the keyed voltage does not exceed 40 volts, 
the 2N404-A is satisfactory. For keyed volt¬ 
ages under 25 volts, choose any germanium 
PNP with an h FE of over 25 and V ceo of 
25 volts. For voltages up to about 100, the 
2N398 is recommended, although the keyed 
current may be limited by the lower h FE (20) 
of this type. 

For situations requiring a relay. Fig. 5(c) 
is appropriate. Few relays known to the author 
will operate fast on a 3.6 volt supply, so 



Fig. 6. Power supply schematic. 


take the relay voltage from the point shown 
on the power supply schematic. This will be 
about 7 volts and should handle a small relay 
such as the Sigma 4F-1000 type. Q 3 should 
have a V ceo of around 25 volts. Suggestions 
for Q ;{ are the same as those for Q x above. It 
is advisable to protect Q-j against inductive 
transients by the C x -R 2 network shown. The 
values will depend upon the relay used. 

Power supply 

Collector supply requirements for the Fair- 
child IC’s is quoted as +3.6 volts ±10%. The 
keyer performs well at less than 3.0 volts 
at room temperature, and were it not for the 
120 ma current drain, a pair of flashlight 
batteries would be ideal. A simple ac supply 
is shown in Fig. 6. The current drain is nearly 
constant under mark or space condition, so 
load regulation is not required. The 3.6 volt 
zener is highly recommended as protection to 
the IC’s against line voltage surges. Zener cur¬ 
rent should be set to about 20 ma by adjust¬ 
ing R x under load. If the supply is run with¬ 
out a load, the zener may overheat. 

Monitor oscillator 

A simple monitor may be incorporated in 
the keyer, using the circuit of Fig. 7. This is 
nearly identical to the pulse generator except 
for time constants. The output is a stout square 
wave of about 3 volts peak-to-peak and gives 
ample headphone volume. Control of the 
monitor is taken from “C” and “B” of Fig. 3. 
These two leads are in phase opposition; one 
is high when the other is low. Their altera¬ 
tions cause the monitor oscillator to start and 
stop in accordance with the transmitted signals. 

Construction 

Since only two types of IC’s are used in the 
keyer, you can convert Fig. 3 into a schematic, 
knowing the pin connections to the IC cans. 
They are shown in Fig. 8. Since there are 
two gates per can, I suggest you combine 
the gates in the following manner: G-5/G-6, 
G-7/G-8, G-9/G-10, C-l/G-3, and G-2/G-4. 
The pulse generator and the monitor oscillator 
each require a whole can. The keyer is 
mounted on a piece of Vectorboard about 
4 x 2% inches. This is cut from the sheet at 
a 45-degree angle to produce a square hole 
pattern with holes on 0.141-inch centers. The 
IC mounting is made easier. Eight clips are 
used for each IC. Clips are arranged in a 
square, two holes on a side. Insert clips from 
the bottom of the board to simplify soldering 
in the IC’s after all wiring below is complete. 
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Fig. 7. Schematic of monitor oscillator. 

Clips for discrete components are mounted 
in the usual manner. If you want to try for 
PC board mounting, go ahead, but I think 
you will need a double-sided board. A note 
on wiring: The clip spacing is small and 
there’s little room to work. Wiring is a bit 
easier if you use #24 or #26 tinned wire 
and slip some sleeving over each lead as it 
is wired. Don’t forget the power wiring! Pin 8 
of every can goes to +V; pin 4 to ground. 
After all wiring is completed, turn the board 
over, clamp it in place and solder the IC’s 
in, after first pre-tinning each clip. Hold each 
IC lead in turn with tweezers while soldering. 
There are 104 such connections; don’t rush 
the job. Ground pin 6 to F-5 and F-6, 

Sources for the IC’s 

For reasons unknown to me, some of the 
major suppliers do not seem to handle Fair- 
child semiconductors. However, other distribu¬ 
tors do. The quoted small-quantity prices are 
$3.95 each for the Flip-Flop and $1.65 each 
for the gates. To order, specify Fairchild JK 
Flip-Flop, type UX8992328X. The gate is the 
Dual 2-input gate, type UX8991428X. A letter 
to Fairchild Semiconductor, 313 Fairchild 
Drive, Mountain View, California will get you 
a list of distributors who stock the IC’s. 

Simplified keyer 

If you don’t want the memories the cost 
goes down a bit. Simply omit F-l, F-3, G-l, 
and G-3. Tie the F-2 and F-4 Set inputs to 
+V and the Clear inputs to ground. If you 

ant to eliminate only the dash memory, 
mit F-3. Disconnect G-3, but G-l, in the 
ame can, is still required. These simplifica- 
ions will reduce power supply load and you 
will have to readjust R t of Fig. 6. 

ome final comments 

The current through the key paddle is on 
he order of 400 microamperes. At this low 
level it is essential that the key contacts are 
kept clean, and further, that the continuity 
between system ground and the key lever be 
ept constant. This circuit may include a 
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(018991428 DUAL 2-INPUT GATE (b) 8992328 JK FLIP-FLOP 

Fig. 8. Bottom view of Fairchild gate and flip-flop 
IC's. Note: Pin 8 of all modules goes to -}-3.6 
volts; pin 4 to ground. 

bearing and if a flexible jumper does not 
bypass this bearing there can be erratic opera¬ 
tion. Some of the key paddles designed for 
use with electronic keyers have considered 
this problem; others have not. 

Trouble shooting if required, is simple. An 
ordinary multimeter may be used effectively. 
When a circuit point is supposed to be low, it 
should read not more than about +0.18 volts. 
High level may be anywhere between about 
+0.95 volts and the full supply, depending 
on circuit loading. The use of a shielded en¬ 
closure is strongly recommended. These logic 
circuits are extremely fast, and only a hundred 
millivolts of RF may be sufficient to send the 
keyer on a wild generating spree. The ordi¬ 
nary aluminum box is quite effective. The 
use of a pair of 0.01 pf discs at the dot and 
dash input terminals is useful in case of 
stray RF. Also, use a small bypass in the 
output wire to the external circuit. If erratic 
dash operation is observed but with normal 
dot generation and memory, connect a 100 
pf disc between the output of G-6 and ground. 
This reduces the very small spike which may 
result during dash generation when F-5 goes 
high, triggering F-6 to low. If the spike 
reaches F-4, it will clear it and terminate the 
dash. 

The IC’s used here are specified by Fair- 
child for operation between 15° and 55° 
Centigrade (59 to 131 degrees F). The keyer 
dissipates very little heat by itself (about 450 
milliwatts), but the effect of heat generating 
equipment nearby should be considered. 

The Micro-Ultimatic is designed to comply 
with the loading rules specified for the IC’s 
used; therefore, it may be expected to show 
the reliability of operation associated with 
integrated circuits. The author’s keyer has 
been running continuously for four months 
without a sign of problems. This is the 
eleventh type of keyer which I’ve built and 
it’s a honey, the smoothest running and most 
dependable keyer yet. The real test comes 
during a contest, and this keyer leaves nothing 
to be desired. 

. . . W1CFW 
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Tom Lamb K8ERV 
1066 Larchwood Rd. 
Mansfield, Ohio 


A Transistorized Oscilloscope 

for RTTY 


This simple scope used inexpensive high voltage 
transistors instead of conventional tube-type deflection amplifiers. 


Teleprinter circuits are admirably suited for 
transistorization, as indicated by the number 
of recent transistor TU designs. These TU’s 
have had to use meters or tuning eyes for 
tuning indicators due to the difficulty of de¬ 
signing scope deflection amplifiers. 

This article will describe a simple (nearly) 
all transistor X-Y oscilloscope, designed for 
RTTY tuning, but suitable for general X-Y 
plotting and frequency comparison work. It 
incorporates a unique blanking circuit to dim 
any undeflected spot. 

Cathode ray tubes require such large de¬ 
flection voltages that transistor drivers have 

Tom, former WiOEY and W1SMY, is an elec¬ 
trical engineer (MSEE, MIT) for the Tappan 
Company; he designs microwave ranges. Tom 
has written many articles in 73, mostly on 
RTTY. 


been uneconomical and unpractical. Recently 
several 300 volt silicon transistors have be¬ 
come available to reverse this situation. They 
are ideal for scope deflection amplifiers. The 
RCA 40264 ($1.21) uses a small diamond 
case, with non-standard leads. The Industro 
Transistor TRS-301-LC uses a standard TO-5 
case and was used here. Either will work. 

Amplifier 

One of the photos shows an excellent 300 
volt p-p sine wave at just below the amplifier’s 
clipping level. This is enough voltage to de¬ 
flect almost any 2, 3, or 5 inch CRT operated 
at moderate accelerating voltages. 

The amplifiers are quite conventional except 
for the 300 volt B+. My particular scope ob¬ 
tained full deflection with inputs of only 0.3 
volts (RMS) vertical and 0.5 volts horizontal. 
The input impedance varies with the gain 
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Fig. 1. Schematic of K8ERV's RTTY scope using transistor deflection amplifiers. 



Internal parts layout showing the location of the amplifier board, controls, power supply and CRT with 
shield. The CRT shields are available inexpensively from many 73 advertisers. 
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Board containing the 
vertical and horizontal 
amplifiers and the blank¬ 
ing circuit. 


setting from 20 k to 100 k. Higher impedances 
may be obtained by adding series input re¬ 
sistance. The bandwidth is from 50 Hz to over 
2(1 kHz. The lower response can be improved 
by increasing tlie values of the 0.1 pf input 
condensers. Heat radiating fins on the deflec¬ 
tion transistors are desirable but not essential. 

Blanker 

A particular problem with RTTY scopes is 
that often an undeflected spot occurs, which 
burns the screen. With the blanker, the unde¬ 
flected spot is adjusted for very low intensity 
with the “spot int.” control. Any input signal 
drives Q ; , into conduction, shunting the inten¬ 
sity control with the second, “trace int.” con¬ 
trol. This is adjusted for proper operating bril¬ 
liance. This circuit completely prevents screen 
burning. 

Power supply 

The supply is unusual in that only two 
diodes are needed to supply both 300 volts for 



300 volt output from one of the deflection am¬ 
plifiers. 


the amplifiers and 850 volts in a multiplying 
circuit for the CRT. Any small 500 volt trans¬ 
former will work. If the B+ is much over 300 
volts, increase the 100 ohm surge resistor. If 
you need more voltage for a 3 or 5 inch tube, 
replace the 0.5 M resistor with another 1800 
volt diode, and raise the voltage rating of the 
two 0.5 tif filters to 1000. 

Adjustments 

Remove Q ;5 from its socket then plug in the 
scope. Check the B+ for about 300 volts, 
using a Variac if necessary to keep it down. 
Connect a VTVM or 20,000 OPV meter on 
the 500 volt range to the collector of Q,. 
Select or pad the base to ground resistor to 
obtain a voltage of & B+. Do the same with 
Q 2 . Now adjust the power supply resistor for 
a 300 volt B+ with normal line voltages. 

Now adjust the focus and spot intensity 
controls for a small dim spot. Unplug the 
scope, wait ten seconds, plug in Q ;t , and plug 
in the scope. The spot should be the same as 
before. If it is brighter, either the transistor 
or its base coupling condenser is leaky, or the 
transistor has too low a breakdown voltage. 

Obtain a full deflection by switching the 
input selector to “Cal.” and adjust the “trace 
int.” control for a bright sharp pattern. Re¬ 
moving the signal will cause the remaining 
spot to dim to the intensity set by the “spot 
int." control. 

This scope was built as a separate unit with 
input selector so that it could be used to moni¬ 
tor several different TU’s. It is small enough 
to be built into compact TU’s or other equip¬ 
ment. If you aren’t yet using transistors, this 
is an excellent first project, with practically 
nothing to go wrong? 

. . . K8ERV 
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Bill Hoisington K1CLL 
Peterborough, N, H, 


50 Watts on 50 me 




Build this low-cost, simple-to-construct 
rig for a potent signal on six meters. 


Persistently pursuing our policy of building 
low-cost rigs for various bands from 1296 
down to 50 me this article describes our new 
50 watt six meter station using only two low 
cost tubes in the RF section including a rock- 
stable VFO. It ought to be rock-stable: it has 
a 46 megacycle rock in it! 

And no frequency multiplication to also 
multiply drift, FM, hum, etc. I happen to be 
in a round table with this rig while writing 
and interest is considerable in a modular type 
low-cost compact 50 watt rig which also in¬ 
cludes VFO. Adverse comments are also being 
made about small rigs that are rock-bound. Six 
meters today is definitely a VFO band so this 
is considered a must for any new home-brew 
station. 

The size is handy, the final being 2 inches 
high, by 6 wide and 5 deep, and the single 
tube crystal controlled VFO exciter about the 
same size. So, enough small talk, let’s get into 
the main course. 


1/3 6AFII 1/3 6AFII 

XTAL OSC MIXER 



one Compactron. Output is about 300 mw. 


It takes a little work to put 50 watts on 50 
me for $50 with a VFO rig. After all though, 
there are thousands of amateurs who can buy 
the $300 to $400 rigs, but there are also some 
tens of thousands who cannot! At least not yet 
in their careers. But anyone can afford this 
rock-stable 50 watt rig. Let’s add it up: The 
exciter module comes to about $6 for the 
capacitors, socket, small parts, etc., if you 
don’t have a junk box and get them all out of 
the catalog. Tube is $2 and crystal is $4—a 
total cost of $12 for a rock-stable VFO with 
one third watt output on 6 meters. 

The rf final comes to even less. It looks like 
about $10 from here including the tube. I 
suppose someone will write in and say, “Bill, 
you forgot the hootenany for $1.25.” After all, 
even if you are only 14 years old and don’t 
yet have any junk box at all, you can take 
apart some old TV sets and start one. 

The modulator sure boosts the cost though. 
It costs $22 for the parts and $6 for the tubes 



Fig. 2. 7984 Compactron final amplifier. This 
amplifier puts out over 50 watts with less than 
one-third watt drive. Note that the tube requires 
12 volts on its filament. 
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for a total of $28. Get busy on that junk box! 

So that gives us the whole rig for $50 (less 
power supply). We made it. But only just, as 
the Scotsman said counting his change at the 
bank. 

The exciter 


(B) 

The rf output on 50-51 me is about 300 mw 
which is sufficient to drive another Compac- 
tron, the 7984, to 50 watts output! I got about 
2 ma of grid drive. 

The plate voltages on the three sections of 
the 6AF11 are: crystal oscillator, 75 volts; 
4-5 me oscillator, 180 volts, mixer, 275 volts. 


The exciter (Fig. 1) was covered in the 
April 1965 issue of 73, but we reprint the 
circuit here for your convenience. Just to be 
sure, I built a second one directly from the 
article and it worked immediately and excel¬ 
lently. 

It uses a 6AF11 Compactron tube, which 
has two excellent triodes for the oscillators and 
a high gain video pentode for the mixer, all 
in one little $2 bottle, definitely a bargain. 

The principle of using a 46 me crystal and 
then adding a 4 to 5 me variable oscillator in 
a mixer is a sound one and has been around 
for many years. Some 90% of the frequency 
determination is done by the crystal oscillator. 
Also, any hum, FM, etc., in the 4 to 5 me 
oscillator is not multiplied as in conventional 
VFO transmitters. The results are really worth¬ 
while. I use ordinary 100 pf variable capaci¬ 
tors, copper-clad bakelite base and shielding, 
ao voltage regulator and only one $2 tube. 
Also, only one crystal. For the whole exciter! 

Make sure that you get the 50 me output 
and not 46 me or one of the other frequencies 
generated in the mixing process. Also don’t 
jvercouple the link coupled stages. This will 
<eep down TVI. 


The RF amplifier 

The modular construction of the exciter and 
RF amplifier (Fig. 2) is quite convenient for 
building, tune up and final tests on the air. 1 
find that laying the tube on its side as shown 
in Fig. 3 with the 12 pin socket centered in a 
small vertical thin brass panel makes it easy 
to work on the socket and forms a module 
only 2 inches high by 6 inches wide by 5 
inches deep. Keep the leads short—as is easy 
to do if you follow the layout—and ground all 
four cathode leads. 

The neutralization system is an afterthought. 
I went into this subject in the August ’65 issue 
of 73, so instead of having to rebuild the en¬ 
tire rig when self-oscillation showed up, I just 
added the outboard neutralizing as described. 
Don’t forget that the 7984 is a red hot beam 
power tube. It takes only one third watt drive 
from the exciter to light a 50 watt bulb to full 
brilliancy. Figure that gain out! 

To adjust the neutralization, remove the ex¬ 
citation and the output coupling and put 
enough plate voltage on for about 100 ma 
plate current. Then adjust Cl and C2 for self 
oscillation (unless you happen to be lucky in 
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your setting of Cn). Some setting of Cn then 
will give no self-oscillation. Make sure that LI 
and L4 are uncoupled from L2 and L3 while 
you’re doing this. 

You can also neutralize the final amplifier 
by many other methods, such as no grid cur¬ 
rent dip when the plate circuit is tuned 
through resonance, or by looking at the RF 
output fed through the plate-grid capacitance 
with a diode detector and no plate voltage. 
The methods I used worked so easily that I 
didn’t try any others and there has been no 
self-oscillation since. 


Modulator 


This is a more or less standard 30 watt 
modulator using two 6L6GC’s as push-pull 
modulators. Two 6L6GC’s can put out 55 
watts of audio, yet cost only $2 apiece: they’re 
the modulator tubes as far as I’m concerned. 

This modulator (Fig. 4) has only enough 
gain for use with a high output microphone 
such as the Astatic model 150 ($3.82) (—44 
db output) that I use. This low gain helps 
prevent rf feedback into the transmitter and 
so far I’ve had no trouble with this normally 
common problem on VHF. 

The modulation transformer 1 am using is a 
Stancor A-3873 rated at 25 watts maximum 
audio output, 8500 ohms plate to plate to a 
secondard load of 8000 ohms. Maximum DC 
is 100 ma per side. This is being stretched a 
little on the modulator side, but so far it’s OK. 
Browsing through the catalogs I see a 30 watt 
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Fig. 5. RF detector for checking the six meter 
transmitter. 


multi-impedance UTC transformer for only 
$9.30, which should be a good bet. 

You can check the modulator with three 7 
or 10 watt 110 volt bulbs in series across the 
modulator secondary and no rf load attached. 
They should light up quite brightly. 

Station assembly 

This is an important part of the station, and 
can really run up the cost if you’re not careful. 
For transmit-receive switching, 1 use a two 
position, four pole ceramic switch fastened 
flat against a copper-clad bakelite panel with 
three coaxial cable braids soldered to it up real 
close to the switch contacts. Be sure to use a 
ceramic switch. 

The other three poles open or close the re¬ 
ceiver voice coil and switch the 275 and 500 
volt power supplies. This is done on the AG 
side of the rectifiers. There is a slight drift on 
the crystal VFO as the filter capacitors charge 
up, but it always settles down immediately to 
the same spot. 

I find it best to use one small power supply 
for the exciter and a larger 500 volt supply 
for the modulator and final. Actually, it would 
be better to use three supplies, with separate 
ones for the rf final and modulator. You can 
use any supply you have around from, say, 
300 to 500 volts. Over 500 you’re on your 
own. 

For carrying the station around, I use a set 
of wood shelves with the exciter and rf at the 
top shelf, the modulator next, and the power 
supply on the bottom, with a piece of dowel 
across the top for a handle. As you may have 
read, I have an AC putt-putt and like moun¬ 
tain topping. 

RF detector 

As I final check I find it indispensible to 
listen to my own modulation. Also for hum or 
distortion on the carrier. This is by no means 
easy to do properly. In fact, for most of my 
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amateur existence (first license 2BAV in 1923) 
I relied on reports from other amateurs on the 
air for modulation checks. The usual receiver 
does not do a good job at all, as you probably 
know by experience. What does do a good job 
is a handy-dandy assembly as shown in Fig. 5. 
This set-up with a long pointer knob for good 
resolution between 46 me and 50 me makes a 
very useful piece of test equipment. Do not 
use a regular tube type of amplifier. The 
padded earphones are also a must. It’s very 
simple. With your ears shielded from your 
own voice as far as sound goes, a good bit of 
audio gain, you can hear exactly what you 
sound like, right in your own shack, using a 
dummy load if you wish. Note that you are 
listening to yourself on a receiver and you can 
hear any hum, distortion, feedback, etc., can 
be heard instantly. You cannot pick up fre¬ 
quency drift or FM on such a receiver, but you 
can check those on a regular communications 
receiver. 

Four element beam 

This rig has been used so far with the four 
element beam shown in Fig. 6. This is a little 
firecracker and really pushes the signal up 
about ten times in power (10 db) in one di¬ 
rection while taking it away from another one, 
of course. I just took the beam down and 
measured it with a steel tape to make sure the 


dimensions were exactly correct. If you make 
it exactly as shown, it will have the same 
power gain. Its shown as a rigid array, but 
you can adapt it to portable use with folding 
joints without too much trouble. 

Up to now, I’ve been using 15 feet of TV 
masting out on the roof with an armstrong 
rotator handle just outside the window. It 
works fine and I’m having no end of fun with 
it. 

So I’m on six meters again, and have chat¬ 
ted with dozens of old friends, and, I hope, 
made some new ones. I haven’t moved out of 
the shack while building this rig, which means 
that my junk pile may be a little more exten¬ 
sive than some, after all, it does cover 45 feet 
long of cellar space, but I did look into the 
catalogues and add up the amateur net prices 
of the components for you. 

It actually is possible to get on the air with 
VFO (this is very important. Ordinary VFO 
asemblies can be expensive) and 50 watts out 
for $50. 

. . . K1CLL 

Exciter Coils 

LI. 7 turns airwound, 16 turns per inch % in. diameter. 
B & W 3003, Air Dux 416T. 

L2. 6 turns of plastic covered No. 22, Vi in. O.D., % in. 
long. Inside LI. 

L3. 2 in. of JA in. dia. 32 turns per in. B & W 3004, 
Air Dux 432T. 

L4. 15 turns of No. 28 dec wound on cold end of L5. 
L5. 13 turns airwound 8 tpi. 

L6. 2 turn adjustable link over cold end of L5. 



Fig. 6. Four element six meter beam. Good for about 10 db gain. 
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John Weatherly K1ZYG 


The Dummy Loader 


Did you ever wonder whether your RF was 
actually getting to your antenna or merely 
heating up the shack? The Dummy Loader is 
a gadget which indicates to dummy’s like me 
that the RF is in fact where it should be. Re¬ 
membering that commercial transmitters use 
a sampling current for this purpose I figured I 
better have one, but RF Ammeters are expen¬ 
sive and there is an easy way to do essentially 
the same thing. 

Take a small metal box about 4"x2"x2" and 
remove its cover. In each end of the box in¬ 
stall a coaxial connector of the type suitable 
for the transmission line being used. Between 
the center contacts of the connectors solder a 
length of bare #12 copper wire. Now find a 
6.3 pilot lamp (#47) and solder a pair of 2" 



The Dummy Loader. Use coax connectors to 
match your system. 


leads to it. One of these two leads is now sold¬ 
ered to the center contact of either of the con¬ 
nectors. Next connect the gadget into the trans¬ 
mission line on the output side of the antenna 
change over relay and connect the teed line 
to the other end of the gadget. Make certain 
at this point that the coaxial connectors are 
making good electrical contact with the box. 

Apply power to the rig in the normal man¬ 
ner. At resonance lightly touch the free lead 
from the bulb to the #12 wire at a point about 
one inch from the soldered connection of the 
bulb. At this point observe that the lamp barely 
glows. (If not, turn out the lights in the shack 
or slide the loose contact along the #12 wire 
until a small glow is seen.) Retime the rig for 
maximum bulb brilliance. CAUTION: If you 
get too much brilliance the lamp will not last 
and power will be lost. When vou have found 
the right spot TURN OFF THE TRANSMIT¬ 
TER and solder the connection to the copper 
wire. 

At the center point of the cover plate drill 
a hole and fit it with a grommet which will 
allow the grommet to hold the lamp securely. 
Slide the lamp into the grommet and secure 
the cover to the box and the job is complete. 
The device can be and is intended to be left 
in the line at all times since the power required 
to light the lamp is negligible as compared to 
the 50-100 watt input to the transmitter for 
which it was designed. If lower power opera¬ 
tion is used change the bulb to a 1.5 volt type 
and readjust the sliding contact. So get busy 
and watch your contacts increase. 

. . . K1ZFG 
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Frank Jones W6AJF-AF6AJF 
850 Danner Avenue 
Sononia, California 95476 


144 me Transistor Converter 


Build this simple, low-cost transistor converter 
and filter for a 2.5 db noise figure and lots of DX. 


The units shown in Fig. I and 2 and in the 
photographs are part of the system described 
in a previoust article. The problems encoun¬ 
tered in transistor converters were discussed 
in detail and a 50 me converter with its asso¬ 
ciated antenna filter were included. This sec¬ 
tion concerns the design of a converter and 
antenna filter for 144 me band operation. 

Two meter antenna filter 

The antenna filter is built in a massive type 
of construction in order to obtain very high 
Q circuits so that the loaded Q will be only 
a small fraction of the unloaded Q values. If 
the unloaded Q is perhaps 1000 and the load¬ 
ed Q is 25, the circuit loss will only be 2.5% 
per circuit or 5% for two circuits. This would 
mean about ,5db loss in noise figure which 
is low enough for good dx reception in a 
cjuiet location with a good antenna. The tran¬ 
sistor converter shown here has a noise figure 
of a little under 2db which with the antenna 
filter adds up to 2.5 db. If the coax antenna 
feeder has a loss of from .5 to 1 db, the net 

Frank is one of the outstanding VUF authors 
and this is his second appearance in 73. Last 
month he described a six meter filter and con¬ 
verter similar to the one described in this 
article. 


NF amounts to 3 to 3.5 db which is far below 
the more usual 5 to 10 db NF of the average 
VHF station. Even a good parametric amplifi¬ 
er and antenna feeder system is seldom more 
than one db better than the transistor conver¬ 
ter shown in Fig. 2. 144 paramps are very 
narrow band units and only function into and 
out of resistive loads. Any regeneration in the 
converter rf stage, or change of SWR in the 
antenna system with rotation of the beam or 
due to weather changes can make a paramp 
into a real monster for oscillation instead of 
amplification. Good ferrite “isolators” to tame 
a 144 me paramp cost nearly as much as a 
radio receiver. 

Fortunately, new economical transistors are 
being made available which are better than 
vacuum tubes for rf amplification at 144 to 
148 me. Each year brings forth some new 
transistors which are better, and at the mo¬ 
ment there is one priced near 50 cents, the 
TIXM05, which makes even a good paramp 
system unattractive for dx reception. In time 
transistors may reach down near the one db 
NF which can be used for moon bounce or 
satellite amateur signals. 

These high angle received signals are less 
troubled by man-made noise if the antenna 
system has very low side and back lobes of 
response. Even on reception along the horizon 
of 144 me signals it is better to hear external 
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man-made noise than front end receiver noise. 
Some operators feel that there is no advantage 
in getting the receiver NF below the man¬ 
made or atmospheric noise level. However, 
this writer doesn’t agree since the human ear 
is a good differentiator of signal to variable 
noise level, being able in some cases to reach 
well below the 0 db signal to noise ratio. 
Man-made power buzzes, auto ignition and 
appliance electrical noises and atmospheric 
static crashes are not too much like the hiss 
of receiver noise, which means that good if 
noise blanker systems and noise limiters in the 
radio receiver can be of real service in recep¬ 
tion or radio signals. All this means that the 
VHF amateur should strive for a good low 
NF in his receiver system. 

The converter shown here has a low NF, 
measuring from 1.7 to 2 db over the range of 
144 to 147 me. Since present day low priced 
transistors overload easily, out-of-amateur- 
band strong commercial stations can produce 
the effect of spurious signals within the ama¬ 
teur bands. This effect is more noticeable in 
a low NF converter. A good antenna filter 
ahead of the converter tends to eliminate this 
problem as long as the signals are not within 
the pass-band of the filter. The filter shown 
in Fig. 1 consists of two tuned circuits, slight¬ 
ly overcoupled, so as to produce a pass band 
of from 2 to 3 me with close to 50 ohms input 
and output terminations. The circuits were 
made large physically in order to have very 
low losses and a secondary benefit was ob¬ 
tained. The filter is very effective in prevent¬ 
ing spurious signals in the transmitter from 
getting into the antenna. Both lower frequen¬ 
cies from the exciter stages and harmonics of 

144 me are greatly attenuated in this filter 
which helps meet FCC requirements. The 
losses are low enough and the voltage ratings 
high enough so full legal power may be run 
in the radio transmitter. 

The filter shown in Fig. 1 was built into a 
4 x 3 x 17 inch aluminum chassis and cover. 
A center shield with top and bottom ground¬ 
ing lips separates the two tuned circuits and 
the 3 by 3 inch cut out at the low rf poten¬ 
tial end acts as the aperature coupling be¬ 
tween circuits. This was started as a 2 inch 
cut out and the coupler used from 143.95 to 

145 me originally, then trimmed out in steps 
to 3 inches long for bandspreading the filter 
to cover from 2 to 3 me width. Each tuned 
circuit consists of an aluminum plate line 16 
inches long and 1.5 inches wide supported by 
an additional .5 inch right-angle lip for ground¬ 
ing and by two ceramic insulators as indicated 
in the sketch of Fig, 1. The tuning capacitors 



Fig. 1. Two meter antenna coupler-filter. This 
drawing is one-third size. 

at the “hot” ends consists of pieces of spring 
brass 4.5 x 1.5 inches in size with .5 inch 
grounding lips. All grounding bps and mount¬ 
ing areas were sanded to get bright clean con¬ 
tacts and each grounding lip was fastened to 
the chassis with three machine screws. These 
grounding areas must have very low resistance 
in order to keep the circuit losses down to a 
minimum. Copper lines and shield box would 
provide less loss than aluminum, especially if 
the filter had to be made more compact in 
size. The spring brass tuning condenser plates 
are adjusted by means of spare slug coil form 
mountings with a .5 by .5 inch bakelite insu- 
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lator threaded onto the adjusting screw and 
epoxy glued to it also. These adjusting screws 
were mounted about 3 inches from the ends 
of the 17 inch chassis centered on each 3 inch 
side. At the opposite end, coax fittings were 
mounted and tapped into the rf lines 2.25 
inches from the grounded ends. Lots of self 
tapping screws were used to ground the cen¬ 
ter shield to the chassis and to the bottom 
cover, and the cover to the chassis. This cover 
was 5 by 17 inches in order to use the ex¬ 
tending sides for mounting the filter up on 
the wall above the antenna relay. 

Two meter converter 

The converter was built on a piece of cop¬ 
per clad board 2 by 6 inches in size for 
mounting into a 6 x 17 x 3 inch chassis along 
with numerous other converters and a switch¬ 
ing panel for if outputs and battery connec¬ 
tions. The chassis completes the rf shielding 
of each converter which is needed to prevent 
direct pick-up of signals in the 13.95 to 19 
me if range. Double shielded small coax lines 
to the if receiver also are advisable. The double 
copper braid on some types of coaxial line is 
worth while unless these shielded converters 
are mounted within the shielded cabinet hous¬ 
ing the if receiver. 

The Texas Instruments TIXM05 transistors 
are marvelous rf amplifiers, mixers and oscil¬ 
lator-multipliers. The only problem encoun¬ 
tered was breakage since these units had plas¬ 
tic housings which were brittle, and broke 
easily when the transistors were pushed into 
the large transistor sockets shown in the pho¬ 
tographs. Later some smaller sockets were 
purchased which overcame this problem since 
they were designed for TO-18 sized transis- 



Two meter antenna coupler-filter. 
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Fig. 2. Low noise two meter converter. 
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Bottom view of the two meter converter described in this article. 


tors, but had the disadvantage of costing a such a low impedance circuit such as shown 

great deal more than the TO-5 sized sockets. in Fig. 2. 

Fig. 2 shows the circuit and values of parts The inker stage uses base input and emitter 

used in the converter. White color coded fer- oscillator coupling with large enough bypass 

rite slug coil forms of similar size may be used condenser values to give a low impedance 
for slightly better Q values with 4 turn coils even at the if frequencies. This avoids the 
(and 1 turn taps) in place of the brass slug need of series tuned (at 14 to 18 me) circuits 
forms shown. shunted from base and emitter to ground. The 

Two rf amplifiers with fixed neutralization mixer collector circuit has to be of low Q 

were used with only one tuned circuit be- design in order to cover 4 me bandwidth. The 

tween stages since the antenna filter added a pi network of Fig. 2 meets this requirement 

great deal of image suppression. The input and fixed values of capacitors and inductance 

circuit is a low Q (loaded) design in order may be used to obtain a center frequency of 

to provide a low loss resistive termination to about 16 me to cover from 14 to 18 me. The 

the antenna filter. This resulted in a NF of values shown provide a mixer load impedance 

less than 2 db when a noise generator was of about 2000 ohms or more, with an output 
connected directly into the coax input jack impedance of 50 or 75 ohms for connection 
of the converter. The transistor protective back to the if receiver. 

to back diodes across this input coil added The 43.3333 me overtone crystal oscillator 
about .1 db NF loss but was deemed worth- has an emitter circuit resonant about midway 

while for protection against an antenna relay between the overtone and fundamental crystal 

isolation deficiency when using a high pow- frequencies. This insures oscillation at the 

ered transmitter. Low forward resistance overtone frequency only and permits the 

diodes with low shunt capacitance are needed single transistor to provide 130 me output in 

for this purpose. Type 1N100 diodes were (he collector circuit for coupling into the 

used here, but belter diodes are available, mixer stage. Transistors other than TIXM05 

Don’t use the old “standby” IN34A diodes in may require a different value of emitter con- 



Top view of the two meter converter 
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denser than the 20 pf shown since this value 
regulates the regeneration at the 130 me out¬ 
put frequency. Less efficient transistors re¬ 
quire smaller values. The small 3 [ffi rfc in 
this emitter lead must resonate with the small 
emitter bypass (20 pf or so) at some fre¬ 
quency above 15 me but below 43 me. Res¬ 
onance below 15 me will cause the overtone 
crystal to oscillate at its fundamental and in¬ 
troduce a strong signal into the if receiver- 
tuning range. If this effect is present use a 
smaller inductance such as an Ohmite Z144 
rfc of 1.8 tih. Too small a value of capacitance 
from emitter to ground may cause oscillation 
near 130 me not crystal controlled. Too large 
a value will cause less output at 130 me than 
is needed for good mixer conversion gain. Too 
much oscillator voltage injection into the 
mixer is undesirable so a value of coupling ! 
link should be chosen to provide a little less 
than maximum mixer gain and noise. All of 
these adjustments interact to some extent so 
some experimenting is desirable if optimum re¬ 
sults are to be obtained. 

In locations where there are other two me¬ 
ter ham stations, an rf gain control is needed, 
which is external to the converter. This is a 
type known as forward gain control since the 
current in the transistor is increased to reduce 
the gain. This requires a collector resistor and 
rf bypass condenser which reduces the collec¬ 
tor dc voltage fast enough to cause a gain 
reduction as the current increases. Forward 
gain control is many times better for overload 
and cross-modulation reduction as the transis¬ 
tor gain is reduced as compared to the more 
usual current reduction-gain reduction circuits 
used in many transistor rf and if designs. By 
the same token, forward automatic gain con¬ 
trol (FAGC) in transistor if systems is highly 
desirable. With PNP type transistors FGC of 
the type shown in Fig. 2 causes a collector 
current increase and gain reduction as the po¬ 
tentiometer is moved to a less positive voltage 
setting. The values of limiting (fixed resistors) 
and potentiometer values can be chosen to 
give optimum gain control for nearly any type 
of transistors. The total resistance across the 
battery supply can be of values such that the 
battery drain is somewhere between M and 
1 ma in the main control unit. The transistor 
base current (microampere values) is then 
negligible in figuring resistor values. These 
values should be such that the transistor col¬ 
lector current in each rf stage varies from 
about 1 ma at full gain (or lowest NF) to 
about 3 ma at reduced gain and 1 volt or so 
across the collector to emitter. 

. . . W6AJF 
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Frank Jones W6AJF-AF6AJF 
850 Donner Avenue 
Sonoma, California 


Low noise, inexpensive, easy-to-build 
converters and filter for our highest VHF band 


220 me Transistor Converter 


The 220 to 225 me band in many locations 
is subject to strong image signal problems 
which can be reduced greatly by using a pair 
of high Q circuits in the antenna feeder. An 
antenna filter of this type suitable for trans¬ 
mitting and receiving service is shown in Fig. 
1. It consists of two high Q circuits capacity 
coupled together at the tuning end of each 
line and loaded down to a working Q of about 
25 for 50 ohm coaxial input and output lines. 
This loading is chosen by the position of the 
coax jack taps on each flat plate line near its 
grounded end. A tap point 1.5 inches from 


ground end seemed to function well over a 
large portion of the 220 me band. The circuits 
are tuned to resonance by spring brass plates 
with adjustable spacing to the flat plate line 
at the “hot” end. The coupling capacitor is at 
this end also and consists of an insulated U 
shaped metal bracket as shown in Fig. 1. 

The coupling depends upon the spacing at 
the ends so some adjustment can be made by 
bending the sides of the U bracket or by mak¬ 
ing a new one with more or less length be¬ 
tween the sides of the U. Probably a better 
coupling scheme would be an aperture cou- 



(FLANGES OMITTED FROM 
DRAWING, FOR CLARITY I 


Fig. 1. 220 me antenna coupler-filter. This drawing is one-third size. 
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220 me antenna coupler and filter. 


pling at the high current end of the lines as 
was used in the 144 me circuit unit previously 
described. The center shield with both sides 
grounded would then be about 8 inches long, 
also grounded at the tuning condenser end. 
The aperture would be a 2 inch gap (approxi¬ 
mately) at the coax jack end, making a total 
aperture opening of 2 by 3 inches in size for 
coupling the two lines together. This would 
eliminate the coupling capacitor U shaped 
bracket at the opposite end of the lines. An 
aluminum chassis, with cover, 10x4x3 inches 
in size encloses the flat plate lines. This with 


the center shield forms two air gap strip lines 
of high Q design, perhaps in the neighborhood 
of Q = 1000 unloaded. With loading and 
coupling, the Q is around 25 which would 
mean a loss of about .5 db for the complete 
filter. This loss would mean about half a deci¬ 
bel loss in NF for receiving and at the same 
time an efficiency in this filter of over 90% 
for either transmitting or receiving. The air 
gaps and design should make it suitable for 
KW operation though the heat loss might 
make it advisable to use copper plate lines and 
shields for lower losses. When the heating el- 


3O0p< 300 pf 



z ig. 2. 220 me converter with common base amplifiers. This circuit is recommended for general use 
oecause of ease of adjustment and simpler construction. 
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Top view of the converter in Fig. 2. The large transistors were replaced by TIXM05's for better noise 
figure after this picture was taken. 


fects become readily apparent at very high 
power operation, the coupling and tuning ca¬ 
pacities will change. Aperture coupling with 
copper or silver plated brass construction 
would then be indicated. The aluminum con¬ 
struction is suitable for antenna inputs of up to 
200 watts with negligible heating effects. 

220 me converter 

The new TIXM05 transistors were used in 
this converter to reach a NF of about 3 db. At 
220 me, either neutralized common emitter rf 
stages or un-neutralized common base circuits, 
may be used. The former has more gain, 
slightly better NF, but is more complicated 
and uses more parts. The common base circuit 
was used in the unit shown in the photographs 
and in Fig. 2 and is suggested for general use. 
One of the older 220 me converters here was 
rebuilt several times and wound up with the 
circuit shown in Fig. 3. With TIXM05 tran¬ 
sistors, it did have a little more stable gain 
and a fractional db better noise figure but the 
“rats nest” wasn't suitable for photographing. 

The circuit of Fig. 2 consists of two grounded 


base rf stages, with forward gain control sepa¬ 
rate from the converter, 2 by 6 inch copper 
copper clad board. This control can be set for 
best NF, which is below the oscillation point 
in the rf amplifiers. This type of rf amplifier 
is regenerative and there is no easy way to 
neutralize the stages; however, a variable gain 
control with screw driver adjustment solved 
the problem. 220 me is apparently near the 
upper frequency of common emitter, neutral¬ 
ized rf stage operation so there is little choice 
between the circuits shown in Figs. 2 and 3. 

The mixer stage can be either base or emit¬ 
ter input for signals and the emitter or base 
used for oscillator injection. The input im¬ 
pedance at frequencies above 200 me is not 
too different for base or emitter inputs. The 
collector circuit is broadly tuned to 16 me with 
a pi network to cover 14 to 19 me, the if sig¬ 
nal range. Fixed inductance and capacities 
are suitable here with the 15 pf input (high Z 
end) the only critical value. With other tran¬ 
sistor types having higher output capacitance, 
a smaller value than 15 pf would be needed 
and an adjustable 5 to 18 pf condenser should 
be used. 



Bottom view of the converter shown in Fig. 2. The drum shaped object in the lower left is the crystal. 
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Fig. 3. 220 me converter with neutralized common emitter amplifier stages. This converter gives o 
better noise figure and higher gain than the converter in Fig. 2, but is harder to adjust. 


The oscillator multiplier chain has two tran¬ 
sistors, one as an oscillator-tripler and the 
other as a tripler to obtain 206 me output from 
a 22.889 (or 22.9) me overtone crystal. The 
emitter circuit is resonant between 22.9 me 
the third overtone, and 7.6 me the funda¬ 
mental frequency of the crystal. This prevents 
7.6 me oscillation and causes 22.9 me oscilla¬ 
tion at the third overtone frequency. In turn 
this is multiplied by three times to approxi¬ 
mately 69 me in the collector circuit. The 56 
pf condenser in the emitter produces regenera¬ 
tion at the output frequency, resulting in good 
output to drive the second transistor tripler 
stage to 206 me. This 206 me power is coupled 
into the mixer emitter for mixing the 220 to 
225 me signals down to 14 to 19 me, the out¬ 
put signal from the converter. The pi network 
transforms the high impedance of the mixer 
collector down to 50 or 75 ohms coaxial line 
output for connection to a receiver tuning the 
14 to 19 me range. 

The input transistor is protected from over¬ 
load by two diodes across the self resonant 
coil input circuit. These diodes were IN100 
diodes which are not as good as fast computer 
diodes for this purpose but do a fair job since 
they are low forward resistance types suitable 
for VTIF work. If better diodes of low shunt 
capacitance (at zero bias) are available, use 
them since transistors have much longer, low 
NF, life when not overloaded by transmitter 
signals leaking thru the coaxial antenna relay. 
As the operating frequency is increased, an¬ 
tenna relays are less effective in isolating the 
receiver from the transmitter. Very fast silicon 


type computer diodes generally have low 
enough capacitance to work as protective de¬ 
vices up to above 432 me. A few germanium 
diodes rated for VHF with at least a 20 ma 
at +1 volt rating are fairly good at 220 me. 

A signal generator and noise generator are 
both desirable for use in aligning the converter 
for best weak signal reception and best NF. 
Oscillator operation can be roughly checked 
by listening to the hiss level in the if receiver 
when shorting out the oscillator or tripler 
tuned collector coils. The mixer noise in the 
receiver should be louder when the crystal os¬ 
cillator is functioning. Too great an increase 
of noise may indicate excessive oscillator in¬ 
jection into the mixer or “blocking” type of 
oscillation in the crystal stage. The input coil 
turn spacing or even the number of turns may 
need adjustment for best NF and weak signal 
reception. Some protective diodes have greater 
or less zero bias shunt capacitance, which 
would mean that the input coil must be ad¬ 
justed so it resonates at or near the low end 
of the 220 me band. The transistor loading 
makes it very hard to “grid dip" adjust this 
circuit, so a noise generator is of great help at 
this point. The interstage slug tuned coils and 
the “gimmick” coupling condensers (a twist or 
two of plastic covered 24 or 26 wire) can be 
adjusted for maximum gain and best coverage 
of 220 to 225 me. In case the converter is to 
be used mainly at some spot frequency such 
as 222 me, the coupling condensers between 
tuned circuits can be of very small capaci¬ 
tance and all tuned circuits peaked up at that 
spot in the band. . . . W6AJF 
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Frank Jones W6AJF-AF6AJF 
850 Donner Avenue 
Sonoma, California 


You’d be hard put to find a simpler , cheaper way 
to receive 432 me than this excellent low noise converter. 

432 me Transistor Converter 


The new Texas Instrument TIXM05 tran¬ 
sistors were rated for operation at 200 me but 
are surprisingly good at 432 me. These units 
compare very favorably with transistors cost¬ 
ing many times as much, and at about 50 cents 
apiece, a few extra can be bought in order to 
get some very choice ones for the front end 
of a 432 me converter. The writer found that 
about one out of every three were red hot for 
432 me operation and the other two out of 
three were still better than other $3.00 types 
generally used at 432 me. The only problem 
in their use is mechanical breakage of these 
plastic cased units. This can be minimized by 
using the new transistor sockets made for type 
TO-18 cased transistors since the three leads 
do not have to be spread out as when using 
the larger (TO-5 type) sockets. The writer 
managed to break a few transistors in the first 
converter built here so a new one, shown in 
the photographs, was built with the new 
smaller sockets. No more breakage was en¬ 
countered but it is a little upsetting to pay as 
much for a socket as for a transistor. Direct 
soldering of the transistors into the circuit 
might be an alternative but makes it hard to 


select the lower NF transistor for the first rf 
stage. This arrangement was used finally in 
the first converter in place of the large sockets 
though one transistor was damaged in the 
process of soldering. The small but expensive 
sockets are really the best solution. 

432 me antenna filter 

In Fig. 1, a dual circuit antenna filter is 
shown which was built into an aluminum 
chassis box 12 x 2M x 2M inches in size. This 
unit works reasonably well for receiving and 
for transmitting at low power perhaps up to 
50 watts output. With a pair of 4CX250R 
tubes in the final amplifier, the aluminum box 
gets hot at the low impedance ends and cir¬ 
cuits go out of resonance. The circuits would 
stay in resonance for a minute or so with 400 
to 500 watts of rf power then the box gets 
warm to the touch and losses go up as the cir¬ 
cuits go out of resonance and dielectric losses 
also increase. Then end result was retirement 
of this antenna filter to the receiver front end 
only since its losses, when cold, are approxi¬ 
mately one db. The signal loss then is not too 
objectionable for normal 432 me signal recep- 



Fig. 1. 432 me antenna coupler-filter suitable for receiving and law power transmitting use. 
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432 me antenna coupler-filter. 


tion. The next project at W6AJF will probably 
be a heavy duty dual coaxial circuit unit built 
of copper since the writer likes to use high 
power at 432 me occasionally. The filter in 
the transmitter output is highly desirable to 
nearly eliminate lower and higher order fre¬ 
quencies from getting into the big antenna 
array. More TVI problems have been encoun¬ 
tered here on 432 me than on 220 or 144 me 
band operation, so a good antenna filter is 
needed. Solid state stereo phonographs and 
FM band receivers increase the “TVI” prob¬ 
lem for many amateur VHF operators. 

432 me converter 

At 432 me, common base rf stages are usu¬ 
ally much easier to get into proper operation 
than with neutralized common emitter systems. 
The converter shown in Fig. 2 and in the 
photographs uses two common base rf stages 
with forward gain control to set the gain just 
below oscillation or high regeneration opera¬ 
tion. The advantages of forward gain control 
have been discussed in previous sections on 
transistor converters. The mixer stage seemed 


to function best with signal and oscillator in¬ 
jection into the base circuit. Emitter injection 
was tried but resulted in mixer oscillation due 
to the added inductance in the emitter lead 
at 432 me. The mixer output circuit in Fig. 2 
is a simple tuned circuit since only about .5 
me bandwidth was needed near 14 me, the if 
output. If wider frequency coverage is de¬ 
sired, the pi network used in the 144 me con¬ 
verter, previously illustrated, will cover 4 or 5 
me but with somewhat less mixer gain. 

The oscillator uses a 46.444 or a 139.333 
overtone crystal with the collector circuit 
tuned at or near 139.3 me. The emitter bypass 
condenser, a small 5 to 25 pf adjustable con¬ 
denser, permits either type of crystal to be 
used. It is set for best oscillation in either case. 
The coupling condenser to the “fast” diode 
tripler was made adjustable in order to achieve 
optimum load on the oscillator and maximum 
output from the diode tripler stage. The 
1N914 is a fairly low capacitance high speed 
computer diode (silicon type) which is better 
than a 1N82A as a frequency doubler or 
tripler to 418 me. It is also suitable for use as 
back to back protective diodes in the front rf 
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Bottom of the 432 me converter. 


stage though the 4 pf shunt capacitance per 
diode means some coil turn juggling to keep 
the input tuned to 432 me. Type 1N100 diodes 
were used in the unit shown here since they 
seemed to have less shunt capacitance and an¬ 
tenna relay leakage from the transmitter wasn’t 
too severe at W6AJF. The coax relay was a 
hard to find type more suitable for operation 
in the UHF region than the standard Dow 
relays available for lower frequency operation 
at W6AJF. Type N fittings are more efficient 
at 432 me and the Dow relays at this station 
all had the other type of fittings which are 
suitable for the VHF bands but not as low a 
SWR rating at UHF. 

The grounded base input rf stage has a tend¬ 
ency to oscillate with a change from one an¬ 
tenna to another or to a signal generator. A 
small variable condenser was shunted across 
the coax input jack and just enough capaci¬ 
tance added to stabilize this stage. The input 
coil still has to be adjusted for best NF with 
a noise generator. The second rf stage will 
likewise oscillate if the emitter coupling coil is 
too far away from the 432 tuned copper strap 
circuit. Too loose coupling will also make the 
preceding tuned collector circuit working Q 


value too high and tend to make the converter 
tune too sharply and be too regenerative. The 
rf gain control will not function properly if 
the two rf stages are not loaded correctly and 
are excessively regenerative. Any 432 me con¬ 
verter takes a little time and care in adjust¬ 
ment for best weak signal reception. When 
you get a 432 me converter into such good op¬ 
eration that occasional auto ignition noise is 
very noticeable it is probably red hot for 432 
operation. It takes a 432 paramp to do better 
on 432 weak signals. The measured NF of this 
converter was 4 db which is better than any 
other transistor converter (except an expensive 
2N2857 unit) tested here. It was definitely 
superior to grounded grid nuvistor and 416B 
converters tested here on the same noise gen¬ 
erator. It would seem that solid state devices 
are really here to stay. The 4dbNF measured 
here after a long period of adjustments, is a 
relative figure since some other noise generator 
might read a 2 or 3 or 5 db figure. Noise 
measurements above 200 me can be very indi¬ 
vidualistic but are still useful in getting the 
best NF possible from a converter in the UHF 
region. 

. . . W6AJF 



Top of the low noise 432 me converter described in this article. 
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Information on standard frequencies around the 
world. Don’t miss the practical construction 
article on VLF receivers coming up in 73. 


Standard Time and Frequency 
Transmissions 


Sam Kelly W6JTT 
12811 Owen Street 
Garden Grove, California 


WWV is the first station that comes to mind 
when a ham thinks of a standard time and fre¬ 
quency station. Actually, WWV and WWVH, 
which are operated by the National Bureau of 
Standards (NBS), comprise only a few of the 
world wide standard time and frequency sta¬ 
tions which may be of interest to amateurs. 
Table 1 lists world wide stations which are 
classed as “standards” by the International 
Radio Consultative Committee (CCIR). As you 
can see, they range in frequency from 14.7 
kHz to 25 MHz. Many of them in the high 
frequency range share the same frequency with 
other stations, (notably WWV and WWVH) 
which is why they are difficult to receive in 
the U.S. 

NBS 

The high frequency services of WWV and 
WWVH are of most importance to U.S. ama¬ 
teurs. We are all aware of their usefulness for 
time and frequency spot checks. Actually there 
are eight technical services provided by HF 


NBS stations. The services of most interest to 
Hams are the standard audio and radio fre¬ 
quencies, time announcements, propagation 
forecasts and geophysical alerts. 

Standard audio frequencies of 440 and 600 
Hz are broadcast by WWV and WWVH. The 
440 Hz note is the standard A above middle C 
for the music industry. The audio frequencies 
are transmitted alternatively at five minute in¬ 
tervals starting with the 600 Hz tone on the 
hour. The first tone period transmitted by 
WWV is three minutes long, with the remain¬ 
ing periods being two minutes in length. 

All WWVH tone periods are three minutes 
in length. The pulse or “Tick” consists of five 
cycles of 1000 Hz tone from WWV and six 
cycles of 1200 Hz tone from WWVH. 

Carrier stability is maintained within five 
parts in 10 11 (which amounts to an error of 
0.00005 Hz on the 25 MHz carrier). The trans¬ 
mitter’s oscillator is correlated w ith the Cesium 
standard at NBS. 

Propagation notices are transmitted during 


A typical VLF receiver 
and correlator for subma¬ 
rine installation. This unit 
is built by Interstate Elec¬ 
tronics for use on nuclear 
submarines. The receiver 
electronically compares a 
precision standard oscil¬ 
lator in the missile in¬ 
strumentation timing sys¬ 
tem with the VLF signal. 
Accuracies of three parts 
in 10 billion are easily 
obtained in a few hours 
of observation. 
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the last half of every fifth minute of each hour. 
The forecast is transmitted in MCW. The fol¬ 
lowing scale is used. 

1 Useless 

2 Very Poor 

3 Poor 

4 Poor to Fair 

5 Fair 

6 Fair to Good 

7 Good 

8 Very Good 

9 Excellent 

Signals classed between 1 and 4 are called 
“disturbed” (W), 5 is “unsettled” (U) and 6 
through 9 are “normal” (N). A forecast con¬ 
sists of a letter and a number. The letter des¬ 
ignates current propagation conditions while 
the number is the forecast for the next six 
hours. An example would be U 7. This would 
mean that current conditions are unsettled, but 
that they are expected to improve to “good” 
within the next six hours. 

During the International Geophysical Year 
(1957-58) a series of geophysical alert symbols 
was established to provide a world wide warn¬ 
ing system for events of geophysical signifi¬ 
cance. The following symbols are used: 

C Cosmic ray event 
E No alert 
M Magnetic storm 
N Magnetic quiet 
Q Solar quiet 
S Solar activity 
W Stratospheric warning 

These signals are transmitted in code 19 
minutes after the hour from WWV and 49 min¬ 
utes after the hour from WWVH. 

You have probably heard a “burring” sound 
while listening to WWV. This is a special time 
code transmission of Universal Time (UT). It 
is broadcast for a one minute period ten times 
an hour only on WWV. The main use of this 
code is for standardizing time at observatories 
and missile test ranges. The code consist of a 
100 PPS 36 bit serial pulse train containing 
day of year, hour, minute and second. To re¬ 
cord this time signal you need an oscillograph 
recorder connected to the output of your re¬ 
ceiver. A detailed description of the code, and 
the various high frequency services, is con¬ 
tained in National Bureau of Standards Mis¬ 
cellaneous publication 236 which is available 
from the Superintendent of Documents. 

Foreign standard transmissions 

Foreign standard transmissions aren’t well 
known in the U.S. Many of them in the HF 
range share frequencies with WWV and 
WWVH. They are plagued with illegal trans- 


FREQUENCY CALL LOCATION 


14.7 

kHz 

16 

kHz 

IS 

kHz 

18.6 

kHz 

19.8 

kHz 

20 

kHz 

22.3 

kHz 

50 

kHz 

60 

kHz 

77.5 

kHz 

100 

kHz 

200 

kHz 

200 

kHz 

1 

MHz 

1.5 

MHz 

2.5 

MHz 


3.330 MHz 
5 MHz 


NAA CUTLER, MAINE 

GBR RUGBY, ENGLAND 

NBA CANAL ZONE 

NPG JIM CREEK, WASH. 

NPM LUALUALEI, HAWAII 

WWVL FT. COLLINS, COLO. 

NSS ANNAPOLIS, MD. 

OMA PODEBRADY, CZECH. 

WWVB FT. COLLINS, COLO. 

DCF 77 MAINFLINGEN, GERMANY 

RGS MOSCOW, USSR 

— DROITWICH, UK 

RW 166 ANGARSK, USSR 

SAZ ENKOPING, SWEDEN 

— STOCKHOLM, SWEDEN 

FFH PARIS, FRANCE 

JJY TOKYO, JAPAN 

MSF RUGBY, ENGLAND 

OMA PRAGUE, CZECH. 

WWV GREENBELT, MD. 

ZLFS LOWER HUTT, NEW ZEALAND 

CHU OTTAWA, CANADA 

BPV SHANGHAI, CHINA 

HBN NEUCHATEL, SWITZERLAND 

I AM ROME, ITALY 

IBF TORINO, ITALY 

JJY 

LOL BUENOS AIRES, ARGENTINA 

MSF 

RWM MOSCOW, USSR 

WWV 

WWVH MAUI, HAWAII 

ZUO JOHANNESBURG, SOUTH 

AFRICA 

ZUO OLIFANTSFORTEIN, SOUTH 

AFRICA 


7.335 MHz CHU 

10 MHz ATA NEW DELHI, INDIA 

BPV 
JJY 
LOL 
MSF 
RWM 
WWV 
wwvh 
ZUO 

14.670 MHz CHU 

15 MHz BPV 

JJY 
LOL 
RWM 
WWV 
WWVH 

20 MHz WWV 

25 MHz WWV 


Table 1. International time and frequency stations. 


missions on their frequencies just as we are 
in our ham bands. An effort is being made 
to get all governments to cooperate in closing 
down the bootleggers. 

Table 2 is a list of hourly modulation 
schedules for the most prominent foreign 
stations. 

VLF transmissions 

The high frequency transmissions are more 
than accurate enough for ham use. However, 
due to propagation instabilities they are not 
good enough for today’s missile work. 

In order to achieve a frequency of one part 
in 10 10 it was necessary to average HF trans¬ 
missions for a period of weeks. Now, using 
VLF transmissions, it is possible to achieve 
this accuracy in a single day’s observation— 
anywhere in the world! This is due to the fact 
that the VLF transmissions follow the curva¬ 
ture of the earth as if the surface of the 
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with a “N” prefix) are primarily for world 
wide communications with submarines. Due 
to their low frequency they are somewhat 
immune to ionospheric disturbances, and due 
to their high power relatively free from jam¬ 
ming. Their frequency is precisely controlled 
and correlated with the United States Fre¬ 
quency Standard (USFS). 

. . . W6JTT 


Call Signal Format 

AT A Pulse or tick consists of five cycles of 

1000 Hz tone, lengthening to 100 ms ot 
the beginning of each minute. Call sign 
and time in MCW every quarter hour. 

FFH Pulse consists of five cycles of 1000 Hz 

tone. Minute pulse lengthened to 100 ms 
followed by 200 ms of 440 Hz tone. An¬ 
nouncement in MCW every 20 minutes 
with a five minute silent period between 
the 20 and 25 minute. 

HBN Carrier interrupted five times per second 

for 1 ms. Call sign in CW at 5, 15, 25, 
35 and 45 minutes past the hour. 

1AM Pulse of five cycles of 1000 Hz tone 

repeated four times at the minute. Call 
sign in MCW and voice identification every 
fifteen minutes. 

IBF Pulse of five cycles of 1000 Hz tone 

repeated 7 times at minute. 1000 Hz tone 
from 5 to 10 minutes. Silent period from 
30 to 50 minutes. Call sign in MCW at 
10, 20 and 30 minutes. Voice identifica¬ 
tion at half hour. 

JJY 1000 Hz tone with second pulses through¬ 

out hour except for silent period from 30 
to 40 minutes. Announcement in MCW 
(includes propagation notice) and voice 
identification every five minutes. 

LOL Alternating 1000 and 440 Hz tones for 

five minute periods with voice and CW 
announcements every five minutes. Second 
pulses transmitted between 55 and 60 
minutes. 

MSF Alternating five minute periods with first 

period consisting of second pulses, second 
period no emission. Announcement in 
morse and voice every 10 minutes. 

OMA Five minute period of 1000 Hz tone on 

hour, 15, 30, and 45 minutes. Carrier only 
from 20 to 25 minutes. Call in morse 
every 15 minutes. 

ZUO Second pulses of five cycles of 1000 Hz 

tone from 0 to 15 minutes No emission 
from 15 to 25 minutes Second pulses 
resume at 25 minutes. MCW announce¬ 
ment every 15 minutes. 

Table 2. Programs of miscellaneous stations. 


Gertsch Standard Frequency Receiver installed in 
a missile tracking van. 


A typical standard fre¬ 
quency receiver manufac¬ 
tured by Gertsch. It is 
fully transistorized and 
receives the Canadian 
CHU signals in addition 
to WWV'WWVH. Audio 
frequency filters are pro¬ 
vided for 440, 600 and 
1000 Hz tones. Provision 
is included for oscillo¬ 
scope monitoring of beat 
frequencies. 


earth and the Ionosphere form a gigantic 
waveguide. 

VLF has an added strategic advantage in 
that it penetrates water and can be received 
by submarines while they are submerged. 
Several of the VLF stations in Table 1 (Those 
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The TELEPRODUCT® line 




we design it, 


manufacture it, 



service it. 


Call us. 



TELEPRODUCT® equipment includes: 

• Telegraph, TWX, and data devices • ARCTEL remote control and 
telemetry systems • Automatic Telephone Callers • Dial Testers. 


Special offer for ham operators only: A limited number of DMS-1A Distortion 
Measuring Sets (some reconditioned) are available at a special price of $75.00. 

Write Department TP-B, or phone 703/354-3400, Extension 485. 


ATLANTIC 


& 


RESEARCH 


Teleproducts Division 

ATLANTIC RESEARCH CORPORATION 

Shirley Highway at Edsall Road, Alexandria, Virginia 22314 
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Jim Fisk WA6BS0 
Peterborough, N.H. 

Photos by Jim Harvey WA61AK 


A Simple Two Tone Test Generator 


As most single sideband enthusiasts know, 
the simplest and easiest way to properly adjust 
a linear rf amplifier is with a two-tone signal 
generator. With an oscilloscope and two audio 
frequencies about 1000 cycles apart it be¬ 
comes a relatively simple task to adjust load¬ 
ing, drive and grid bias for maximum linearity. 
The transistorized two-tone generator de¬ 
scribed in this article was designed to provide 
the simplest possible generator which will 
supply the required audio signals at a mini¬ 
mum cost. 

Two-tone audio generators that have been 
described in the past have used bulky induc¬ 
tors and capacitors in an LC circuit, but the 
straight-forward phase-shift circuits used in 
this unit maintain good stability and low dis¬ 


tortion with two 50<* transistors and the sim¬ 
plest of bias arrangements. The secret to this 
phase-shift oscillator’s stability is the low value 
of collector load resistance used; this resistance 
effectively swamps out any changes in forward 
current gain that may exist between transistors 
of the same type. This means that the ampli¬ 
tude of the output signal will remain relatively 
constant regardless of the transistor that is 
used. Actually, the only requirement for the 
transistors is that they have high beta (h fc ). 
Many different types of PNP transistors have 
been tried in this circuit; some work and some 
don’t, but both 2N2953’s and 2N2613’s (50e 
varieties) have been used successfully. Some of 
the older types—such as the 2N107—will not 
oscillate in this circuit because they don’t have 


I KC 2 KC 



Fig. 1. Schematic of the 
two tone test generator. 
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quite enough gain. This circuit is not limited 
to PNP types; silicon NPN transistors like the 
2N3391 work quite well if you reverse the 
polarity of the battery. 

With a new nine volt battery, the audio 
output from this unit is adjustable from about 
five volts peak-to-peak down to several milli¬ 
volts. This is more than sufficient for nearly 
any application requiring this type of a signal. 
Since the total current drain for this unit is 
only three milliamps, even with both oscilla¬ 
tors going, the life of the battery is just about 
its normal shelf life. The output decreases ac¬ 
cordingly, but this circuit will continue to 
oscillate with as little as l'A volts applied. This 
means that this unit will provide a useable 
output even when the nine volt battery is four 
or five years old! 

Construction and layout of the circuit is 
anything but critical. In the unit in the photo¬ 
graphs, the active circuitry was laid out on a 
piece of Vector board (32AA18), 2 inches 
wide and 3’A inches long. This is quite a bit 
larger than necessary, but in the author’s 
model, junk box parts were used. If one- 
quarter watt resistors and miniature capacitors 
are used, the total size could be easily cut in 
half. However, miniaturization can go too far. 
If an instrument of this type is made as small 
as physically possible, there’s no room on the 
front panel for the switches, knob, and output 
jack! The 2!i X 2!i X 4 inch LMB type J-875 
Jiffy-Box seems to be a good compromise. It is 
small enough not to be obtrusive, but large 
enough so you can operate the controls. After 
laying the components out on the punched 
board and wiring them together, the whole as¬ 
sembly is glued to the back-end of the output 
potentiometer with epoxy glue. The end result 
is an integral, easily installed package. Granted, 


it’s pretty tough to replace any of the com¬ 
ponents when everything is glued together, 
but after all, transistors last nearly forever and 
the other components in the circuit are oper¬ 
ated so far below their ratings that they should 
last nearly as long. The battery clip is formed 
from thin Reynold’s aluminum sheet and 
epoxied to the side of the Jiffy-box as shown 
in the photograph. The toggle switches are 
miniature Japanese types that are available for 
29<* apiece. 

As was previously mentioned, the two-tone 
audio generator is especially useful when ad¬ 
justing linear rf amplifiers for maximum line¬ 
arity and minimum intermodulation (IM) dis¬ 
tortion. Since the procedure for making the 
necessary adjustments is quite simple and has 
been liberally discussed in various literature®, 
it won’t be unnecessarily recounted in this 
article. 

In addition to linearity adjustments and 
measurements, the two-tone audio generator 
is useful in determining the peak envelope 
power of an amplifier. The mathematical re¬ 
lation that is helpful in this respect was 
originally provided by Breune® and may be 
expressed as follows: 

I pk = I dc (1.57-0.363 IJ 
Where: I pk = Peak plate current 

I jc = Plate current with two-tone 
signal 

I 0 — Zero signal plate current 

* E. W. Pappenfus, Single Sideband Principles and 
Circuits, McGraw-Hill. 1964, Chapters 12 and 22. 
Single Sideband for Radio Amateurs, ARRL, 1962, pp. 
133-150. 

Don S. Stoner. Nero Sideband Handbook, Cowan, 1958, 

Chapter 6. 


** W. B. Breune, “Linear Power Amplifier Design," 
Proceedings of I. R. E., December 1956. 


Inside view of the two 
tone test generator. Note 
the position of the bat¬ 
tery bracket on the left 
side. 



JUNE 1966 


43 






Fig. 2. Peak plate current ratings. 


All this equation says is that if we know the 
zero signal plate current (I„) and the plate 
current with the two-tone signal (I dc ), we 
can readily compute the peak plate current. 
Once the peak plate current is known, the 
peak envelope power may be calculated by 
simply multiplying the peak plate current 
times the voltage at the plate of the tube. The 
importance of the mathematics is that we are 
able to compute the peak plate current of the 
final even though we are measuring average 
values of I dc and I 0 . Since hams as a rule have 
always had a dislike for mathematics, the 
solid line in Fig. 2 was plotted to show this 
important relationship in a straight-forward, 
easy to use form. It is important to point out 
that this solid line is the peak plate current 
with the two-tone audio signal and does not 
apply when the transmitter is modulated by a 
human voice. With a voice signal the peak 
envelope power is less than with the two-tone 
signal because of the lower duty cycle; the 
exact amount depends upon the vocal charac¬ 
teristics of the operator. However, experience 
has shown that it averages about 40" of the 
two-tone current. This is represented by the 
dotted line in Fig. 2. 


The use of this chart requires a minimum 
of arithmatic yet provides the desired answer 
in short order. When the zero signal plate 
current (I„) and two-tone plate current (I dc ) 
are known, their ratio is easily calculated by 
dividing I„ by I dc . This ratio is important be¬ 
cause it determines the entry point to the 
chart from the lower horizontal axis. If a line 
is projected straight up from this entry point, 
it will intersect both the “Two-tone signal” 
and “Average voice” lines. The point of in¬ 
tersection determines these respective peak 
plate currents as indicated on the left-han 
axis of the chart in the form of a ratio to I dc . 

Perhaps the easiest way to illustrate the use 
of this chart and the ultimate determination 
of peak envelope power is through a typical 
example. Assume that after an amplifier has 
been adjusted for proper linearity, the indi¬ 
cated plate current with the two-tone signal 
is 300 ma. With the two-tone generator off 
the zero signal idling current is 60 ma. There¬ 
fore, the ratio Io/I dc is found by dividing 60 
by 300 or 60/300 = 0.2. Entering the chart 
at 0.2 and projecting straight upward, an 
\Jl Ac ratio of 0.2 corresponds to an I pk /I dc 
ratio of 1.46. The peak plate current is then 
1.46 times 300 ma or 438 milliamps peak. 
With 2000 volts on the plate, this amplifier is 
running at 876 watts peak (two-tone). With 
the lower duty cycle of voice modulation the 
peak power would be about 40% of this or 350 
watts. However, since the dotted line predicts 
the plate current with voice modulation, the 
voice power may be reached directly by using 
and dotted line of Fig. 2 where an L/Ia« 
ratio of 0.2 corresponds to an I pk /I dc ratio 
(average voice) of 0.584; 300 ma times 0.584 
is 175 milliamps. Power input with voice 
modulation then is equal to 2000 volts times 
175 ma or 350 watts, the same result as be¬ 
fore. 

. . . WA6BSO 



A New Book Published by 73 

This book, the first on parametric amplifiers for the 
ham, is written for the average amateur and explains in 
simple language how they work, how to build your own 

for the various UHF bands, and how to tune them up. 

Parametrics have helped UHF move into the space age, 
but don’t forget that the first working parametric am¬ 
plifier was built by W1FZJ and worked on six meters 

Order this book direct, $2.00 postpaid, or from your local 
parts distributor. 


73 Magazine Peterborough, N. H. 
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Donald Mead K2ZZF 
235 South Irving Street 
Ridgewood, New Jersey 


A “Second Chance” Crystal Filter 

for the BC-348 


The BC-348 J, N and Q series general-cov¬ 
erage receiver was, and is, one of the best 
bargains in surplus. Although it has many at¬ 
tractive features, its lack of selectivity is its 
most serious drawback. The modification de¬ 
scribed in this article converts the ol’ reliable 
plow-horse into a sensitive thoroughbred. With 
the vastly increased selectivity, you’ll be able 
to get solid copy through noise and QRM that 
would normally obliterate the signal. 

After putting up with the problems involved 
in using an outboard Q-5er, we became more 
convinced as time went by that the crystal 
filter in the BC-348 ought to do more than 
to act as a “high-low” gain control switch. We 
decided to give the crystal filter a second 
chance and rewired it in a different configura¬ 
tion. The performance of the filter made a 
dramatic change in the selectivity of the re¬ 
ceiver. In fact, AM phone men may find it a 
little too sharp for their liking. CW ops and 
sidebanders will find it a pure delight. 

Fig. 1 shows the original circuit of the filter; 
Fig. 2 shows the modified circuit. LI is a slug- 
tuned coil salvaged from a BC receiver if 
transformer; L2 is the coil originally used in 
the grid circuit of the 2nd if amplifier of the 
BC-348. Cl, C2 and C3 are “postage stamp” 

Don is an electrical engineer. His main interest 
is RTTY, and he thinks he teas the first US 
amateur to operate legally in Italy after 
WWII. He operated from December 1945 to 
January 1946 from the AAF base at Capodi- 
chino on the 7000-7025 kc barul. 


mica capacitors; C4 is a mica compression 
trimmer. 

First, remove the crystal from the BC-348 
for cleaning and testing. To test the crystal 
for activity, link-couple it to a grid-dip meter 
with a 15-20 turn coil and watch for a very 
sharp dip when tuning through 915 kc, the 
crystal frequency. The dip need not be great, 
but there must be some indication of reso¬ 
nance. Our first results of this test were dis¬ 
appointing. When we opened the crystal, we 
found that wax on the outside has softened 
and seeped inside, coating the crystal and 
pressure plates. After scraping the wax from 
the outside, carefully cleaning the crystal it¬ 
self and the interior of the holder, and reas¬ 
sembling, it resonated very nicely. 

The next step is to select for LI a suitable 
inductor that can be tuned to 915 kc (the if 
frequency of the BC-348) and that can be 
mounted adequately on the chassis. We used a 
small 456 kc if transformer coil assembly that 
had two pie windings at each end. The coil 



Fig. 1. Original circuit of the BC-348 crystal filter. 
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form, a fiber tube, was cut in half and even¬ 
tually mounted by force fitting one end into 
a plastic cup which was, in turn, mounted to 
one of the unused socket ground lugs with 
a small self-tapping screw. Using a grid-dip 
meter, remove enough of the winding to reso¬ 
nate the coil at 915 kc with Cl, C2 and C3 
connected in series across it. 

If desired, L2 may be left in place on the 
fiber mounting plate just below the crystal. 
However, it is not difficult to remove and is 
easier to work on if pulled out temporarily. 
Remove wires and excess solder from the ter¬ 
minals, then prewire 4 inch leads to the two 
terminals at the end nearest the mounting 
studs before replacing the coil. The other 
terminals are unused. 

Remove the plate load resistor and the 
100 pf coupling capacitor connected to pin 8 
of the 1st if amplifier (6SK7) as well as the 
35k resistor connected diagonally across the 
top of the fiber subchassis. Rewire the filter 
as shown in Fig. 2. The capacitors all may be 
lead-supported. Recheck your wiring before 
applying power. 

To align the modified reeeher, first turn 
the crystal switch to OUT (thus short-circuit¬ 
ing the crystal) and operate the power switch 
to MVC. Then, tune the receiver to any un¬ 
used frequency and peak the tuning slug of 
LI for maximum noise output from the loud¬ 
speaker. The next steps are aimed at aligning 
the whole if chain of the receiver to match the 
resonant frequency of the crystal. Operate the 
crystal switch to IN and turn on the BFO. 
Next, adjust the phasing capacitor C4 until 
the general background noise subsides and all 
that is left is a “tinny” ringing sound. Then, 
peak up the adjustment screws on the top and 
bottom of each of the if transformers, as well 
as LI, for maximum loudspeaker output. Re¬ 
peat, as necessary, until all adjustments are 
peaked up. You will notice that even back¬ 
ground noise will have a definite musical pitch 
as the BFO knob is swung through either side 
of zero beat. This completes the alignment. 

Once the receiver has been modified, you’ll 
find that more skill is needed in handling the 
tuning of the receiver to realize the most from 
the extremely sharp selectivity you now have 
at your fingertips. An important thing to re¬ 
member is that the receiver “looks” at a very 
narrow slot of the frequency spectrum. The 
center frequency of this slot is controlled by 
the main tuning control—not the BFO control. 
Noise or signals outside this slot will not pass 
through the crystal and, thus, will not appear 
at the loudspeaker. 

The secret of proper tuning, in the case of 
a CW signal, is simply to match the pitch of 



Fig. 2. Modified circuit. 

the signal to the pitch of the background 
noise. With the crystal filter in, adjust the BFO 
to one side of zero beat so that the background 
noise has a noticeable pitch. Then carefully 
tune across a CW signal. You will notice a 
distinct “yoop” when the signal slides into the 
bandpass slot. Depending on whether the BFO 
control is on the high or low side of zero beat, 
the resonance will be in the upper sideband 
or the lower sideband. Once you have the 
signal pinned down with the main tuning 
control, you can then adjust the BFO for a 
pleasing pitch. For a real surprise, tune in a 
weak CW signal in a crowded band. Then 
switch the filter out and listen to the QRM 
and QRN pile in. Switch the filter back in 
again and enjoy solid copy. The filter can be 
used for the reception of phone signals too. 
Although the audio quality is poor, the intel¬ 
ligibility of the signals is higher because the 
filter blocks out interference and noise. 

The circuit is simple but very effective. 
Basically, it solves two problems: matching 
the high plate impedance of the 1st if ampli¬ 
fier to the low impedance of crystal circuit; 
and, providing a means for exactly balancing 
out the residual capacity of the crystal holder. 
L2 acts as an rf choke which is self-resonant 
at the if frequency. This keeps both ends of 
LI “hot” to ground. The instantaneous polarity 
of the ends of LI will be 180° out of phase, 
however, Cl, C2 and C3 act as an impedance 
matching network as well as providing a push- 
pull source of signals that is balanced with 
respect to ground. For the moment, consider 
the effect when the crystal is removed from its 
holder. Then, with the phasing condenser ad¬ 
justed to just equal the capacity of the crystal 
holder capacity, the “bridge” will be balanced 
and no signals will reach the grid of the 2nd 
if amplifier. That is, the signals leaking through 
the holder capacity will be exactly balanced 
out by the out-of-phase signals leaking through 
the phasing capacitor. Now, if the crystal is 
put back in its holder, it will permit only 
signals which coincide with its series resonant 
frequency to pass through and be amplified. 

. . . K2ZZF 
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Rear of the APA-2 pre¬ 
amp. The blower, con¬ 
nectors, 6BQ7 and 416B 
con all be seen with the 
cover off. 


Mel Pfeffer W5LTR 
1 100 Maxime NE 
Albuquerque, N.M. 


APA-2 Preamp for Two 


The APA-2 preamp can be found on MARS 
and surplus lists and seems to be missed by 
a lot of VIIF hams. This unit can be one of 
the most important components for VIIF DX 
work. There seems to be little or no informa¬ 
tion as to its original use but has high gain 
and low noise for 2 meter through 432 me. 
The units found locally on surplus were all 
manufactured by the Applied Science Corp. 
and ranged from 200 to 300 me in their 
original form. The APA-2 consists of a power 
supply unit and the preamp chassis. The 
power supply unit is completely metered for 
heater voltage, plate current and plate volt¬ 
age. Each circuit is adjusted on front panel 
for a varying voltage and current applications. 
Besides the ON/OFF switch there is a switch 
for leaving the blower on the preamp chassis 
running while all voltages are removed from 
preamp during stand by. Preamp chassis units 
contain a 416B and 6BQ7 follower. No modi¬ 
fications or changes are required in the power 
supply unit. The power supply is rack mount¬ 
ed for 19 "x 3 / 2 " and makes a neat panel ar¬ 
rangement with the pie amp unit. The con¬ 
necting cable, if you were lucky to get it, can 
be lengthened or shortened to meet your 
needs in mounting. As the photo shows the 
preamp contains the following items: 416B 
with tube socket, 6BQ7, and coils in an RF 
box. It is cooled by a 110VAC blower and 
the antenna input and preamp output connec¬ 
tion can be seen. The units here for local 
hams have been charged to 2 meters in the 
following way. The antenna input coil in the 
cathode of the 416B was removed and re¬ 
placed with 4 turns #18 on % ID form. The 
coil is tapped up 2% turns from ground and 
connected to an input terminal. Next the 
plate coil of 416B was removed. This was re¬ 
placed by a M" slug turned form. The mounting 
hole for the coil form had to be enlarged to 
hold the M" coil form. On this is wound 5 
turns of #18. One end of coil goes to the 


416B plate and the other end goes to B+ for 
the 416B. The original circuit here is coupled 
to 6BQ7A by a 56 pf capacitor. I have found 
that if only the 416B is to be used, a two 
turn loop at plate end of the 416B plate coil 
form would couple to the output. If the 6BQ7 
follower is to be used the signal is coupled 
by the 56 to the 6BQ7A. The plate coil of 
6BQ7 is broad enough and no changes here 
proved necessary. The output coil at the pre¬ 
amp output connection is 4 turns of #18 
tapped 21i2 turns up from ground. The RFC 
chokes can be changed from Z235 to Z144. 
The plate coil of 416B and 6BQ7A are tuned 
to a band pass of 135 me to 150 me with a 
peak at 145 me. The basic schematic is the 
same as shown in various VIIF handbooks and 
no changes in values are needed. The first 
unit was finished and installed at WSKDT 
and proved its worth. With a 417A converter 
and 10 element 2 meter beam, signals from 
outside of town came up 25 db over the 
signal without the preamp. Signals here at 
W5LTR came up 23 db with Park Nuvistor 
convertor. The units are selling for $15.00 
locally with power supply when available. 
Hope to hear you on two. 

. . . W5LTR 



Front view of the APA-2 power supply with the 
preamp in the rear. 
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Photos bv Jim Harvey WA6IAK 


Jim Fisk WA6BS0 
1560 Glencrest Court 
San Jose, California 


Modernizing the 
SCR-522 Transmitter 


Today the easiest way to get on 432, or 
1296 for that matter, is to start out with 10 or 
12 watts on 2 meters and multiply up. Many 
different transmitters that meet these require¬ 
ments have been described, but apparently 
the erstwhile SCR-522 has been all but for¬ 
gotten. Back in the late 40’s and early 50’s 


just about everyone was using this versatile 
transmitter on two meters. Consequently they 
are plentiful, inexpensive, and when properly 
modified, still fulfill the requirements nicely. 
As to cost, the unit converted by the author 
was obtained from an ex-novice complete with 
power supply for ten dollars. 



ALL RESISTORS I WATT, ALL CAPACITORS SILVER MICA. 

Fig. 1. Revised rf circuitry for the SCR 522, replacing the old oscillator and tripler. The three digit 
numbers are original parts numbers. 
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There are probably many reasons why the 
old —522 lost its popularity, but TV interfer¬ 
ence was no doubt near the top of the list. We 
have learned a lot about TVI in the last 15 
years, but many hams still tend to be afraid 
of the —522 because of TVI problems. In as 
much as this transmitter has been used nightly 
over a period of six months with no complaints 
whatsoever, these fears are apparently un¬ 
founded, at least with this modernized unit. 
However, considering that it was designed 
just prior to World War II for aircraft com¬ 
munications service, it is antiquated by to¬ 
days standards. Fortunately it is quite easy to 
bring it up to date, and even in the modern¬ 
ized state still provides one of the cheapest 
ways to get on two meters. 

Actually the SCR-522 is a complete receiver/ 
transmitter, consisting of a BC-625 transmitter 
and a BC-624 receiver. However, for the pur¬ 
pose of this article we are considering only 
the transmitter portion of the unit. The 
BC-625 transmitter is a crystal controlled, 
plate modulated AM transmitter capable of 
operating anywhere between 100 and 156 m.c. 
These units were manufactured continuously 
for several years, and it is not at all unusual 
to find small differences from one model to 
another. Essentially however, the transmitter 
starts out with a straight-forward crystal oscil¬ 
lator; this circuit is controlled by an 8 me 
crystal and provides an output signal at 16 me. 
The 16 me signal is then tripled in a standard 
tripler circuit to 48 me and fed to the 832A 
tripler-driver. The 144 me output of this cir¬ 
cuit drives the final 832A amplifier to about 
12 watts output on two meters. The modulator 
portion of the transmitter starts out with a 
carbon microphone (with its attendant battery 
and transformer), feeds the audio signal 


through a driver stage ami finally to the push- 
pull output. 

The modernization of tne rf section of the 
transmitter discussed in this article consists 
primarily of changing the, tube types used in 
the first two stages; the 832A driver and power 
amplifier are retained. These last two stages 
could be modernized to a pair of 6146’s, a 
5894, or even an 829B, but it would really 
serve no useful purpose. The 832A is avail¬ 
able on the surplus market, provides a pretty 
potent punch and the price is right. However, 
the modernization of the modulator section is 
a completely different story. This circuit is 
completely revamped for use with a crystal 
microphone using modern tubes and compo¬ 
nents. 

The first step in this modernization is the 
complete rehabilitation of the audio section. 
Since this section is going to be completely re¬ 
built, strip out all the octal tubes, sockets and 
associated components; remove the micro¬ 
phone transformer (#158)'“, the driver trans¬ 
former (#159) and the 250 ohm audio control 
(#125). Also remove the —150 volt bias line 
that goes to the center tap of the driver trans¬ 
former and cut it off where it terminates at the 
resistor terminal board. 

Cut a piece of thin sheet aluminum, laid 
out as shown in Fig. 5, ahd install it in the 
audio compartment of the —522. This mount¬ 
ing plate has been laid out ko that each of the 
new tube sockets fit into the old octal cutouts. 
The only holes that have td be drilled in the 
—522 chassis are the four tnounting holes at 
the corners of the aluminurti sheet. After in¬ 
stalling the tube sockets, wire the unit accord- 

* NOTE: The three digit numbed given in the paren¬ 
thesis and shown in the schematics refer to the three 
digit numbers stamped on or near the respective -522 
components. 


144 me 144 me 



Fig. 2. 832A tripler arid 832A final. The three digit numbers are original parts numbers from the 
SCR-522. 
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ing the schematic of Fig. 3. Parts layout is 
not critical except for the input to the first 
12AX7. Care must be taken here to use short 
leads to present rf feedback. Other than this 
precaution, the audio circuitry is quite straight¬ 
forward, Most of the components may be 
mounted on the terminal strip at the bottom 
end of the chassis or at the tube sockets. The 
500 K audio control is mounted in the chassis 
hole vacated by the old 250 ohm pot. Cut the 
shaft on this control so it is 1% inches long; 
this will provide .sufficient length when the 
I rout panel is installed. In the original design 
ol the —522, wiring to the audio control and 
microphone jack was routed through a piece ol 
tubing which is attached to the chassis. In this 
modernization, the wiring is still routed 
through the tubing, but shielded grid wire is 
used for added isolation. 

If more than 275 volts is going to be used, 
a dropping resistor (H x in the schematic of 
Fig. 3) must be placed in series with the high- 
voltage line to the audio compartment to pre¬ 
sent damage to the audio tubes. The complete 
audio section requires 75 mils of current so the 
\alue of this resistor may be determined by 
Ohm’s law; just subtract 275 from the supply- 
voltage and divide this difference by 75 ma. 
In the author’s case where 425 volts is used, 
a 2000 ohm, 20 watt wirewound resistor was 
used. 

After the modulator is completed, the crys¬ 
tal oscillator and first tripler stages must be 
converted to modern tubes. In these two cir¬ 
cuits all that is replaced is the tubes them¬ 


selves, the rest of the circuitry is identical to 
the original design. First of all, remove the two 
tubes and octal sockets in the final amplifier 
compartment. When removing the various con¬ 
nections from these sockets, use a soldering 
tool so that the existing capacitors, resistors 
and wiring are retained. In a few cases the 
lead lengths will be too short for use with the 
new 6AQ5A oscillator/doubler and 6CL6 
tripler, but the existing parts are used as much 
as possible. When removing the leads from 
the octal sockets, it’s a good idea to label each 
one as it is removed. Short pieces of masking 
tape may be attached to each lead and appro¬ 
priately labeled. If this is done it will be a lot 
easier to wire the new sockets when they are 
installed. 

When the octal sockets are pulled out and 
the circuitry is exposed, it's a good idea to re¬ 
place all of the old mica bypass capacitors 
with modern high-quality units. This is not 
absolutely necessary, but it will preclude any 
future problems with these old capacitors. It’s 
a little easier to replace them now than wait 
until the chassis is all buttoned up. This is also 
a good time to rewire the 832A filament cir¬ 
cuits for 6.3 volts. This is accomplished by 
removing the existing ground on pin 7 of the 
832A sockets, wiring pins 1 and 7 together, 
and tying pin 5 to ground. This is a little 
difficult to do on the 832A tripler/driver, it 
can be done. The new tubes are all wired for 
6.3 volt filaments during the initial installa¬ 
tion; this is shown schematically in Fig. 4. 

Now cut a small aluminum sheet as laid out 








yr I ttt j 
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MODULATION 



Fig. 3. New modulator to replace the original modulator designed for carbon mike input. 


in Fig. 6 and install the tube sockets for the 
6AQ5A and 6CL6. Install this aluminum plate 
in the final amplifier compartment and wire 
the sockets according to the schematic (Fig. 
1), using the components that were labeled 
when the octal sockets were removed. Since 
the new circuitry uses approximately the same 
layout as the old octal circuit, no trouble 
should be experienced. However, in some cases 
new components will have to be substituted 
because the leads on the old parts are too 
short. 

In addition to the normal circuit wiring, in¬ 
stall two wires about three inches long, one to 
pin 7 of the 6AQ5A, the other to ground; 
these wires will eventually be connected to an 
external crystal socket. Also connect two wires 
about six inches long to the meter jacks; these 
are routed along the front edge of the chassis 
and will be attached to the 1 milliampere 
meter after the front panel is installed. 

While you are still working in the final am¬ 


plifier compartment, remove the 6SS7 rf de¬ 
tector from its socket and install a IN34A 
diode between pins 5 and 8; the cathode goes 
to pin 5. The output from this detector is quite 
low, but it does give a relative indication of 
rf output. 

The only metal work on the —522 chassis 
consists of cutting a % inch hole in the chassis 
over the old antenna output terminals for 
mounting a coaxial chassis connector. A type 
N connector was used by the author because 
of its superior characteristics at these frequen¬ 
cies, but an SO-239 (type UHF) could prob¬ 
ably be substituted with no noticeable differ¬ 
ence. A coaxial relay is mounted directly to 
this output connector through a double male 
coaxial adapter (type N, UC-57B/U; type 
UHF, Dow-Key type F-2). 

The —150 volt bias supply is constructed 
as shown in the schematic of Fig. 4. The filter 
components and bleeder resistor are mounted 
on a piece of phenolic board, 2 inches wide 



Fig. 4. Power supply for the converted SCR-522. 
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and about 3 inches long. This terminal board 
and the power transformer are mounted to the 
chassis with standoffs as shown in the photo¬ 
graph. Although the schematic indicates the 
use of a small choke, the total current drain of 
this supply is only 6 mils, so a 2 watt carbon 
resistor (about 2000 ohms) could be substi¬ 
tuted in place of the choke with almost no 
difference in 60 cycle filtering. In the supply 
shown in the photographs, the output voltage 
is just about —150 volts. With different parts, 
the voltage may differ somewhat and it will be 
necessary to use a voltage divider on the out¬ 
put to obtain —150 volts. 

Two 6 lug terminal strips (II. H. Smith type 
3006) are installed in the bottom of the chassis 
adjacent to the S32A tripler/driver stage and 
all power and control wiring is brought to 
these points. This may seem like gilding the 
lily, but it aids immeasurably in wiring and 
in any maintenance that might be required at 
a later date. I might also add that neatness 
and appearance are considerably improved. 
All of the power and control circuitry is wired 
as illustrated in Fig. 4. 

Basically, the modernized —522 transmitter 
is controlled by two toggle switches; one for 
filament and bias supply control, the other for 
the transmit/receive function. Note that al¬ 
though the wiring for these switches is shown 
in Fig. 4, there is no pilot light shown for the 
transmit/receive function. This is because the 
“transmit” pilot light is wired in parallel with 
the antenna relay and is powered from the 
same 115 volt source. The filament switch is 
a standard DPST toggle, but the transmit/re¬ 
ceive switch is a 4PDT unit. This latter toggle 
switch (Arrow-Hart & Hegeman type 82636) 
is rather expensive but it is still less costly 
than the SPST toggle switch and 115 volt re¬ 
lay required to do the same job. A rotary 
switch could be used in this position at a 
slightly lower cost. 

The entire transmitter chassis is mounted 
on a standard 19 inch aluminum rack panel as 
laid out in Fig. 7. Although a fourteen inch 
panel is shown here, a smaller panel may be 
used with only slight sacrifice in usable panel 
space; it just happens that this panel was 
available at the time the conversion was made. 
Three-quarter inch long, % inch diameter 
phenolic spacers (H. H. Smith type 2143) are 
used between the panel and the chassis to 
provide clearance for the various mounting 
screws and hardware on the face of the 
chassis. The four square variable capacitor 
shafts are disconnected from the ratchet mech¬ 
anism, cut off at the machined shoulder, and 
extended through the panel with standard 
“J1 to Y” shaft extenders (II. II. Smith type 



Fig. 5. Mounting plate for new audio circuitry 



Final amplifier compartment of the modernized 
SCR-522. The 6AQ5 oscillator/tripler and 6CL6 
tripler are mounted on small plate at the bottom 
of the compartment. This view also shows the bias 
supply (upper right) and antenna changeover re¬ 
lay (upper left). 
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Fig. 6. Aluminum sheet for mounting new rf tubes. 

150). A shaft extender is also used with the 
meter switch, but none is required for the new 
audio control. 

The chart mounted on the face of the panel, 
as shown in the photograph, is simply a con¬ 
version chart showing the two-meter output 
frequency for common 8 me crystals. It is held 
in place with a piece of % inch clear plastic 
and four mounting screws. 

The crystal socket is a standard four-prong 


tube socket with two pairs of contacts wired 
in parallel. This permits the use of different 
sized surplus 8 me crystals of the FT-243 and 
FT-241 series. Another small socket will have 
to be added (or an adapter made) for the 
smaller HC-6/U type units. The one milliam- 
pere meter and microphone connector are also 
installed on the front panel and wired into the 
circuit with the wires provided. When wiring 
in the microphone connector, make sure you 
have a good ground connection to the main 
chassis; a poor ground or bad solder joint at 
this point will result in all kinds of hard to 
find regeneration and instability. 

The meter switching is not illustrated in the 
schematic drawings because of the added com¬ 
plexity and the fact that it is not modified in 
any way. Essentially, the meter circuit con¬ 
sists of switching a one milliampere meter 
across low resistance shunts which remain in 
the line all the time. The meter switch posi¬ 
tions (moving in a clockwise direction), func¬ 
tion, and respective current readings are as 


follows: 

Position 1 6CL6 plate current 40 ma 

Position 2 832A tripler/driver plate 

current 50 ma 

Position 3 832A final amplifier plate 

current 60-70 ma 

Position 4 Diode r-f detector output 1-3 ma 
Position 5 Final amplifier grid drive 1-2 ma 
Position 6 Meter off — 




HOLE S!ZES 

A PILOT LIGHT MOUNTING HOLES 3/8* DIAMETER 
8 METER CUTOUT APPROXIMATELT 2* DIAMETER 
C PRIMARY SCR-522 MOUNTING SCREWS 5/32* 
DIAMETER TO PASS 6-32 SCREWS 
0 CRYSTAL SOCKET CUTOUT (4 PRONG TUBE 
socket) 1-1/8 " diameter 
E METER SWITCH HOLE 3/8* 0IAMETER 
f TUNING CAPACITOR HOLES 3/8* DIAMETER 
G MICROPHONE CONNECTOR 1/2’ DIAMETER 


PANEL 

LAYOUT 


H AUDIO GAIN CONTROL MOUNTING HOLE. 3/8* 
J TOGGLE SWITCH MOUNTING HOLES 1/2" D1AM 
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great "how-to-build‘‘data in (he famous 

RADIO HANDBOOK i ,M " ta ' 


Tells how to design, 
build, and operate the 
latest types of amateur 
transmitters, receivers, 
transceivers, and am- 
nlifiers. Provides ex- __ 

every 
origi¬ 
nal data, up-to-date, complete. 816 pages. 
Order No. 166, only .$9.50 


VALUABLE books from E.&E. 


Top view of the transmitter shows the —150 volt 
bias supply and coaxial relay on the left and but¬ 
terfly tuning capacitors in the center. 

A grid-dip meter or other frequency indicat¬ 
ing instrument must be used during the initial 
tuneup. Since this transmitter was originally 
designed for operation on any frequency be¬ 
tween 100 and 156 me, its tuning range is 
quite wide. In addition, the variable butterfly 
tuning capacitors operate over a 90° range as 
opposed to the conventional 180°, so some 
method must be used to ensure that each stage 
is operating at the correct frequency. As an 
aid to subsequent tuneups, all of the variable 
capacitor control knobs are oriented so that 
they point straight up when the transmitter is 
ready to go on two meters (see photograph). 
The stages are initially tuned as follows: 
Crystal Oscillator/Doubler 6AQ5A 16 me 

Tripler 6CL6 48 me 

Tripier/Driver 832A 144 me 

Final Amplifier 832A 144 me 

Any high-voltage power supply that pro¬ 
vides from 300 to 600 volts at about 235 
milliamps and 6.3 volts a-c at 6 amps is suit¬ 
able for the modernized SCR-522. This may 
be realized quite easily with an old TV power 
transformer and silicon diode circuit wired as 
shown in Fig. 4. Occasionally the RA-62B 
power unit appears on the surplus market at 
a nominal cost; this unit was designed specifi¬ 
cally for the job, but requires the use of 12.6 
volt filament tubes. 

This transmitter has been used for several 
months and has provided good performance 
both as a two-meter transmitter and as a driver 
for 432 me gear. The modulation is exception¬ 
ally clean and has resulted in many excellent 
reports. On two-meters, Q5 contacts have been 
consistently maintained over 75 mile paths 
using this transmitter and a ground-plane an¬ 
tenna. All in all, it has proven to be a worthy 
investment for the small amount of time and 
money involved. 

. . . WA6BSO 



RADIOTELEPHONE LICENSE MANUAL 

Helps you prepare for all commer¬ 
cial radio-telephone operator’s 
license exams. Provides complete 
study-guide questions and answers 
in a single volume. Helps you un¬ 
derstand fully every subject you 
need to know to obtain an opera¬ 
tor’s license. 200 pp. Order No. 030, only. $5.75 

LEADING BOOK ON TRANSISTORIZED 
COMMUNICATIONS EQUIPMENT 

TRANSISTOR RADIO HANDBOOK, by 
Donald L. Stoner, W6TNS, Lester 
A. Earnshaw, ZL1AAX. Covers a 
wide range of communication uses 
for both amateur and commercial 
applications. Includes audio and 
speech amplifiers, VHF transmit¬ 
ting and receiving equipment, SSB exciters, 
and complete SSB transceivers. 180 pages. 
Order No. 044, only .$5.00 

HOW TO CONVERT SURPLUS RADIO GEAR 
INTO AMATEUR AND CB EQUIPMENT 

i Here is a wealth of conversion data 

! in 3 volumes; includes photos, dia- 

j I T*" * grams, instructions. 

Ursa Vol. 1. Covers: BC-221. BC-342, BC-312, 
jbSiJSJ BC-348, BC-412,BC-645,BC-946,SCR-274 
(BC-453A & BC-457A series), SCR-522, 
■ - " TBY, PE-103A, BC- 1068A/1161 A, etc. 

Order No. 311, only . $3.00 

Vol. 2. Covers: BC-454, AN/APS-13, BC-457, ARC-5, 
GO-9/TBW, BC-357, BC-946B, BC-375. LM, TA-12B, 
AN/ART-13, AVT-112A, AM-26/AIC, ARB, etc.Order 

No. 322, only . $3.00 

Vol. 3. Covers: APN-1, APN-4, ARC-4, ARC-5. ART-13, 
BC-191,312, 342, 348, 375, 442, 453, 455, 456-459, 
603, 624, 696, 1066, 1253, CBY-5200, COL-43065, 
CRC-7, DM-34, DY-2, DY-8, FT-241A, MD-7/ ARC-5, 
R-9/APN-4, R-28/ARC-5, RM-52-53, RT-19/ARC-4, 
RT-159, SCR-274N, 508, 522, 528, 538, T-l 5 toT-23/ 
ARC-5, URC-4, WE-701 -A, etc. No. 333, only.. $ 3.00 

_- Order from your electronic parts 

rCJh distributor or send coupon below. 


EDITORS and ENGINEERS, Ltd. 


P.O. Box 68003, New Augusta, Indiana, Dept73-E6 I 

Ship me the following books: I 

□ No. 166 □ No. 044 □ No. 322 j 

□ No. 030 □ No. 311 □ No. 333 $_end. 


Address. 
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New from MOSLEY 


For 10,15, and 20 meters 



Yes, here it is from Mosley - - o Tri- 
Band Trap-Master beam (1 KW AM/CW 
and 2 KW P.E.P. SSB) featuring a NEW 
Mosley matching system, ”Broad Band 
Matching ** with coax fed balanced ele¬ 
ment for even more antenna efficiency 
and additional gain! 


This *Classic’ New addition to the Trap- 
Master family of beams, incorporating the 
All-Metal encased traps made famous by 
the original and still extremely popular 
TA-33 beam, brings you: (1) A front-to- 
back of 20 db. or better on 15 and 20; 

15 db. on 10 meters. (2) A gain of 8 db. 
over reference dipole or 10.1 compared 
to isotropic source. (3) A longer boom , 
for even wider element spacing. (4) A 
SWR of 1.5/1 or better. (5) Priced to fit 
your budget. 

#95b 


FOR MORE INFORMATION WRITE: 

JRtfoM/cStf S&c&DTuci. 


4610 N. LINDBERGH BLVD.. BRIDGETON MO. 63042 


The Ultra-Breadboard 

W3ITO’s article PRINTED CIRCUITS- 
ALMOST” in the March 1965 issue of 73 
plodded me into disclosing to the waiting 
world an intermediate step between the cir¬ 
cuit drawn on paper and the finished product 
as shown in the W3ITO article. 

Usually there is a lot of experimental work 
to be done before the project is finished. The 
circuit as drawn on paper just doesn’t perform 
as planned and the finished product is found 
to be full of unused holes and odd locations 
for some of the parts. 

The Ultra-Breadboard was born to fill the 
need of a cheap method of trying out new 
ideas and getting final layouts without destroy¬ 
ing the usefulness of the parts used. 

M inch Masonite Prest-Wood and number 
14 bare copper wire are the only materials 
needed and both are readily available and 
cheap. Your regular socket hole punches and 
other tools normally found around the shack 
are all you will need. 

The first step is to draw the CIRCUIT you 
are going to use in the project. Then, using 
OUTLINES OF THE PARTS lay them out 
on a piece of paper, using dots to indicate 
tie-points. Transfer the dots to a piece of 
Prest-Wood and drill with a %-t inch drill. In¬ 
sert short pieces of the #14 wire through the 
holes. If a small flat is pressed into the wire 
where it will be imbedded in the Prest-Wood, 
the wire will be held securely. 

Solder the various parts to the tie points 
and try the thing. If it doesn’t work to suit, 
simply change parts, rearrange things till you 
get things perking and then go to the layout 
in W3ITO's article. 

It isn't necessary to cut the leads to resistors 
and condensers unless you are working on 
UHF or VHF equipment, and the parts can 
be recovered undamaged to use on the next 
project. 

A small loop on the end of one of the wires 
permits several parts to be soldered to the 
same tie point. Another advantage is that since 
the wires project on both sides of the board, 
only those parts which are to be experimented 
with are soldered to the top projections, other 
wiring is done on the bottom out of the way. 

. . . W0PI4Y L. A. Stapp 
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Gordon Eliot White 
5716 N. King's Highway 
Alexandria, Virginia 


The First and the Last Q-5er 


The ubiquitous command sets based on the 

Type K “channel” design were the most num¬ 
erous single type of radio gear to come out of 
World War II, and the low frequency re¬ 
ceiver, the “Q-5er” was the longest-lived com¬ 
ponent of that prolific breed. 

That most durable command set covered 
190-550 lcc in its final design. It was the first 
to be put on the drawing boards in 1935 and 
its civilian version was manufactured by Air¬ 
craft Radio Corp. into the 1960’s, a fantastic 
life span in a 25 year period of electronic ad¬ 
vances which reached from the TRF receiver 
to satellite computers. 

The last military-sponsored set in the Com¬ 
mand line was a Navy project, designed in the 
waning days of the war as a modification of 
the command receiver. It incorporated mod¬ 
ern automatic gain control and diode noise 
limiting while abandoning the CW oscillator 
and the outputs for the by-then defunct ZA 
instrument landing system. 

Historically, Aircraft Radio Corp. had come 
into being in 1928 with a low frequency 
(200-400 kc) tuned-radio-frequency receiver 
for the fledgling air fines of that day. The 
original Radio Frequency Laboratory Model 
R was bought by the Signal Corps and the 
Bureau of Aeronautics in a military version 
which lasted to see action in the disastrous 
early days of World War II, 13 years later. 

The fatal mishaps in the Army Air Mail 
flights of 1934 set the stage for a new radio 

Gordon is ihe Washington correspondent of 
the Deseret News and KSL in Salt Lake City, 
and KGMB in Honolulu. Fie has a BA from 
Cornell and an MS from Columbia and has 
written a number of surplus articles and a 
surplus column for CQ. 


type for the Air Corps, the superheterodyne. 
The Aircraft Radio Corp. “channel” receivers 
were designed to meet that need in 1935-37, at 
first for the Army, but finally for the Navy, 
which saw the value of the design when the 
Army could not. 

The first “Command Set” was a 200-580 kc 
receiver, painstakingly hand-assembled at 
A.R.C.’s tiny Boonton, New Jersey, plant. It 
used double-ended tubes in RF and if stages, 
plus a new tetrode output stage using, during 
development, three tubes built for A.R.C., the 
RCA type 1278, the Raytheon CK-45, and 
the Sylvania S-392. The 1278 was later stand¬ 
ardized as the 12A6. 

Among advances in the set were small mica 
button capacitors, assembled of silvered-mica 
wafers on a stainless steel stud. They had ac¬ 
curacy and stability parameters significantly 
above the then-industry standard. 

Small paper and electrolytic capacitors were 
designed for bypass and filter functions by 
A.R.C. and Cornell-Dublier, a nearby New 
Jersey firm. 

Special switches, if transformers, chokes 
and output transformers were hand-built at 
A.R.C. along with specially-machined hard¬ 
ware and painstakingly formed chassis and 
other sheet metal components. Riveting was 
an art perfected by A.R.C. machinist John 
Johanson for what were, by 1936 standards, 
extremely miniature components. 

Automatic volume control circuits had been 
worked out by A.R.C. engineers ten years 
earlier before the Corporation had sold the 
Radio Frequency Labs trademark and patents. 
The second hand-built channel receivers con¬ 
tained a wide-range A VC circuit, with front- 
panel AVC controls. 

The new design went to both the Navy, at 
Bellevue, in Washington, D.C., and to the 
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Army's Wright Field, Ohio, test facility. The 
Army did not buy it. The Navy did. 

In the confusion of the 1940-41 buildup of 
U.S. air forces the Type K Command Set (in¬ 
cluding the familiar Command transmitters 
and other components) was bought by both 
the Army and the Navy. It was first made as 
Navy Type RAT and RAT-1, then, jointly, as 
SCR-274-N (for Navy), with agreements on 
specifications which included a rudimentary 
A VC. This design applied only enough con¬ 
trol to the RF and if stage grids to prevent 
“course reversals” through RF overloading 
when flying the low frequency navigation 
ranges of the day. 

The A VC designed into the second series of 
Type K receiver prototypes derived a bias 
voltage from the same diode detector leak 
used to furnish audio output, fed back to the 
control grids of the variable mu (remote cut 
off) 6K7 RF and if tubes. Manual gain con¬ 
trol was achieved by grounding the A VC line 
and varying a resistance in the RF and if 
cathode circuits. 

The SCR-274-N and Navy ARA AYC cir¬ 
cuit derived bias voltage across a 100,000 ohm 
resistor, bypassed for audio, in the grid circuit 
of the last if tube. The voltage developed there 
at high RF levels was applied to the grids of 
preceding stages. The system preserves the 
modulation envelope pretty well for subse¬ 
quent detection. (When the detector diode 
feeds a delayed AYC line, extraction of power 
from the if circuit by the AYC only at the top 
of the modulation envelope tends to distort 
the audio peaks. This drawback was overcome 
in the latter AN/ARC-5 sets by using unde- 
layed AYC clamped by a shunt diode winch 
provides the required “delay” in the AYC ac¬ 
tion) “blocking,” which the SCR-274-N and 
ARA sets were designed to defeat would have 
given spurious navigation information by giv¬ 
ing decreased output with increased input be¬ 
yond a certain RF input leveli 

The RAT, RAV and ARAidesigns were vir¬ 
tually identical with the SCR-274-N (N for 
Navy) production through 1942, but changes 
were in the wind. 

Crystal control had become practical. Sta¬ 
bility was of the essence. Command sets were 
being used for fleet communications over much 
longer distances than the design basis of short- 
range plane-to-plane work. Combat pilots 
could not twist volume control knobs contin¬ 
ually. Special instrument landing system equip¬ 
ment was used with teh Command system. 

The author has already described the Naval 
Research Laboratory Crystal-controlled com¬ 
mand set—with A VC—circa 1943. Official 
Naval correspondence reveals the problems 
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On the left is the Model 1, Serial 1 low frequency 
Command receiver, circa 1936. Note the slightly 
different front panel control panel, the phone 
jocks and different placement of the antenna and 
ground fittings. The dial was adapted from the 
Navy RU series receiver. 


which cried desperately for improved gear to 
handle the new demand of the services. The 
Army itself sent A.R.C. President Dr. Lewis 
M. Hull to Europe with Ceneral Harold Mc¬ 
Clelland to see what could be done to improve 
communications in the Eighth Air Force. 

Dr. Hull’s highly-classified recommenda¬ 
tions: remove all controls except volume from 
the pilots’ panel; locktune or crystal-control 
the Command Set, and add AYC to make even 
the volume control unnecessary. 

Back in Boonton A.R.C. engineers attacked 
both problems. Under a contract calling for 
receivers to operate with the ZA ILS system, 
with the assistance of Air Track Corporation 
engineers, the low frequency command re¬ 
ceivers were overhauled. Delayed AYC of a 
more conventional type was applied to the 
190-550 and 520-1,500 kc receivers and 
cathode follower outputs were provided to the 
ZA equipment in the aircraft. 

The product was the R-20, R-21, R-22, 
R-23, R-24 receivers. The first three, covering 
1.5-9.1 me retained the SCR-274-N AVC, 
while the navigation sets were more drastically 
altered. All five bands were given new, rede¬ 
signed, temperature-compensated front ends, 
additional use of ceramic dielectrics, and new 
external controls. A type 12SF7 if tube was 
specified in order to provide proper bias on 
the cathode of the AVC stage in the new de¬ 
sign, and to avoid interaction between the 
AVC and the BFO circuits. 

Before R-20, R-21 and R-22 production was 
put into high gear the Navy decided to put 
full AVC into all the command receivers. The 
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Top view of the first Q-5er, The set used only two 
90 kc if circuits. Designer Paul O. Farnhom said 
recently "the use of three tuned if coupling units 
on the two lower frequency bands was not deemed 
proper because two such tuned units appeared to 
give adequate gain and selectivity. We changed 
our minds later." Tube lineup in this set included 
6K7 RF and if tubes, 6L7 mixer, and 6H6 detec¬ 
tor. Audio and BFO tubes were experimental Ray¬ 
theon CK-45 power pentodes with 6.3 volt heaters 
designed for A.R.C. 

modified sets were labeled R-25, R-26 and 
R-27 in the AN/ARC-5 series. 

The tuning capacitor in the ARC-5 series 
was a completely new component. It was so 
built—out of brass and invar (36% nickel) 
steel, as to have a slight (.000015 pf/pf/de- 
gree C.) negative coefficient, i.e., with normal 
warmup heating it would decrease in capaci¬ 
tance. (An un-eompensated capacitor would 
be expected to increase markedly in capaci¬ 
tance with temperature.) 

The warmup of the oscillator tube and the 
oscillator tank coil would tend to increase the 
circuit capacitance. The negative tuning ca¬ 
pacitor behavior would thus tend to offset that 
change. Residual changes were absorbed by 
an additional small (3 pf) “padder” with a 
negative coefficient of 750 parts per million 
per degree centigrade. 

Unfortunately the R-23 and its sister R-24 
(520-1,500 kc) receiver suffered from low 
audio output problems. Back at the drawing 
boards the A.R.C. Engineers under designer 
Dr. Frederick Drake made more changes. 

Output with the improved circuit was in¬ 
creased from 120 milliwatts for the standard 
input of 10 microvolts at 1000 cycles modu¬ 
lated to 30 percent to better than 400 milli¬ 
watts. 

This new model—the R-23-A/ARC-5—was 
accepted by the Navy in 1945 despite the 
fact that the test aircraft at Anacostia Naval 


Air Station in Washington was equipped with 
a 14 volt electrical system. (The R-23-A was a 
28 volt receiver.) Engineer Norman J. Ander¬ 
son recalled recently that a planeload of Navy 
brass found the set highly improved despite 
the half-voltage on the tube heaters. 

Shortly afterwards the Navy ordered the 
R-148/ARC-5x, a 14 volt model of the R-23-A. 

By the end of the war the ZA ILS system 
had disappeared. The low-frequency command 
receiver became a standard item on all mili¬ 
tary aircraft for range nagivation even though 
the transmitters and receivers for other bands 
were abandoned and the CW oscillator joined 
the ZA in disuse. 

Although the R-23-A was now standardized, 
low-frequency navigation was disappearing. 
By 1960 it was a relic in North America and 
obsolescent overseas. VIIF Omni had replaced 
it. The R-23-A remained as a little-used 
standby in transport aircraft, a role it still 
plays, today, in 1966, thirty years after it was 
designed. 

The final improvement in the receiver was 
noise-limiting, proposed by the Navy in 1946. 
The 12SR7 BFO tube and the BFO trans¬ 
former, plus the ZA output circuits were 
dropped. In their places were added a 12H6 
double diode and a noise-limiter control relay. 
The 12A6 output tetrode was replaced by a 
tetrode-diode tube under the RCA experimen¬ 
tal number A-5023. 

Noise limiting had first been applied to 
command receivers in the 1944 VHF receiver 
design, following techniques developed by the 
British in wartime research. It had been the 
subject of considerable research in both pri¬ 
vate and government labs in this country, with 
detailed work done by Maguire Industries un¬ 
der a Navy contract. 

The R-112 and R-l 12/ARC-5 receivers used 
diode-connected mode noise limiting circuits, 
but the R-23-A Was built with the 12H6 twin 
diode tube. AVC in the set was delayed by 
using the diode In the 12SF7 if tube as a 
clamp to prevent AVC voltage from annealing 
at the RF and if grids until enough AVC volt¬ 
age had been generated to override the 30 volt 
cathode bias on the 12SF7 tube. 

The modified R-23-A was examined at 
Wright Field and at NRL in 1945 and 1946. 
At the same time competitive bidding on 
R-23-A procurement brought in the Lewyt 
Corporation and Stromberg Carlson. The for¬ 
mer failed to fulfil an 1,100 set contract ac¬ 
cording to specifications and the latter finally 
dropped command set production. A.R.C. 
officials were stung by the postwar military 
procurement depression and moved into the 
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civilian market. The Command Sets were 
finally demobilized and dressed in gray peace¬ 
time paint. 

Engineer Paul O. Farnham, the designer of 
much of the command gear, told this writer 
he was disappointed to see the command de¬ 
sign changed, the dial discarded, the plug-in 
RF and if feature abandoned, and cost made 
a higher consideration than maintenance con¬ 
venience. 

But in many ways the postwar gear was 
very good. The best materials were no longer 
scarce. New ceramics and modern finishes in¬ 
cluding better insulating varnish and other 
top-quality components were now available. 
Loc-ktal tubes such as the 14A7 and the 14R7 
were ready. They eliminated the moisture¬ 
holding tube base of octal tubes and offered 
improvements in reliability. 

Early R-ll (civilian) receivers returned to 
the twin-triode NL circuit, but VHF gear was 
built with a double triode AVC-NL-detector 
designed by Farnham, using an unbypassed 
audio cathode resistance. Later (1958) a 
highly effective squelch was added to this cir¬ 
cuit. 

The dial-less, ceramic-insulated locktal-tube 
command set was basically designed in 1946 
by Engineer Norman J. Anderson with only 
slight changes from the modified R-23-A to 
adapt the postwar tubes. 

The last 15 years of command set produc¬ 
tion was devoted chiefly to these civilian ver¬ 
sions, R-10, R-ll, R-13, R-15 and R-19 which 
were bought in large numbers by the military 
for use in the Korean conflict in 1950-54. Air¬ 
craft Radio Corp. was rescued from the post¬ 
war aircraft equipment depression by the de¬ 
mand of the Army and Navy for lightweight 
radio gear to be used in helicopters and spot¬ 
ting planes like the L-17 Navion, the L-19, 
and aircraft as large as light twins and jet 
trainers such as the T-37. 

Much of the business went into Cessna-built 
light planes, an association that culminated in 
1957 in the purchase of A.R.C., by the Cessna 
Corporation. The transaction came at the time 
that crystal control was becoming mandatory 
in civil flying and transistors were revolution¬ 
izing electronic design. 

Most of the old hands at A.R.C. have now 
left Boonton. President Lewis Hull, Field En¬ 
gineer A1 Parkes, Paul Farnham, Norman An¬ 
derson, John Johanson, and the father of the 
command sets. Dr. Fred Drake were all re¬ 
tired from A.R.C. by 1961 when the last Com¬ 
mand receiver left the white clapboard plant 
in Boonton, N.J. The Command Sets, and an 
era, had ended. 

. . . White 





VARIABLE 
FREQUENCY 
ANTENNA SYSTEM 

This exclusive and amazing system 
possesses the unique property of 
an even performance over all fre- 
quentles between 1.4-30 Me/». 

Every JOYSTICK System is supplied complete 
with feeder and an antenna matching unit— 
selected by you to suit your personal set-up. 

It is ready to go on the air and gives an un¬ 
precedented 'lift' to signal strengths especially 
for 'cliff' and 'cave' dwellers—EVEN FROM 
UNDERGROUND! Naturally the advantages ot 
using the 'JOYSTICK' 'up-in-the-clear' are even 
greater I 

4,000 licensed stations and SWLS all over the 
world have already found that this is the first majoi 
break-through for 20 years in the field of aerials 
The performance for such a compact unit is stag 
gering. Even the skeptics have been convinced one 
they have understood the basic principles and hav 
followed the simple 'load and dip' 
m the instructions. 

NEW JOYSTICK RANGE 
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There is now a whole new range of Joystick Systems—made 
to match your QTH, your rig and your pocket! The SYSTEMS 
cover TX/RX, SWL, indoor and outdoors, mobile and even a 
new JOYMAST! Made only in the finest materials the SYS¬ 
TEMS are Itliable and permanent! 



ZL4GA 

WORKS 65WP 
ON 80 METRES 


INDOORS—ZL4GA's JOYSTICK got him 569 on 3.5 mcs from 
G5WP on 21st February, 1965 ot 0850 GMT. Alan had worked 
VE7BIY on 3.5 mcs tit 559 and also logged 59 countries on 
14 m/cs by that dote, including LU1HBS and 9M4LP. Testi¬ 
monials continue to pour In —read W70B's fontostlc results! 
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The Stoner RT-1 
RTTY Converter 

ized, it is quite small and light-weight. For 
more information, write to Stoner Electronics. 
Alta Loma, California. . . . YVA6BSO 

The new Stoner RT-1 radioteletype con¬ 
verter provides a simple and economical way 
of getting on the local RTTY net. If you have 
a receiver and a printer, the RT-1 is the only 
accessory necessary to copy ham RTTY qso’s, 
press stations and other 60 WPiVI radiotele¬ 
type transmissions. This is particularly advan¬ 
tageous because with many converters, both 
commercial and homebrew, a separate bias 
supply is required to furnish 60 mils of printer 
magnet current; with the RT-I the necessary 
supply is built in. 

This converter is very simple to use and it 
you already have the receiver and printer, it 
only takes about five minutes to hook up and 
start copying RTTY signals. All you have to do 
is connect the converter between the 500 ohm 
output of the receiver and the printer. In the 
event your receiver does not have a 500,ohm 
output, a matching transformer should. Ire in¬ 
serted in the line. After the RT-1 is properly 
connected, there is one ad justment ..that has to 
he made; this is the adjustment far exactly 60 
ma of printer magnet current. TJnis is quickly 
and easily done with a control mounted on the 
rear of the converter. This unit is completely 
transistorized and has a built jn meter so an 
accessory tuning indicator suefc as an oscillo¬ 
scope is not required for prop* - tuning. 

The operation of this converter is very 
straight-forward; the audio signal from the re¬ 
ceiver is fed into an impedance {patching trans¬ 
former which steps the 500 ohm line up to 
10K to feed the transistor circuitry. The first 
transistor in the circuit limits and amplifies 
the audio signal. The amplified tone is taken 
from the collector and fed to two toroidal fil¬ 
ters, one tuned to 2125 Hz (space), the other 




to 2975 Hz (mark). The tuned circuits are 
link coupled to the mark and space detectors. 
The output of these transistorized detectors 
consists of a square wave which varies in step 
with the keyed RTTY signal. A meter is in¬ 
serted into the circuit so that it sums the de¬ 
tector collector currents. When an RTTY 
signal is properly timed in, the two currents 
are approximately equal and the meter reads 
a steady upward deflection. 

The square wave outputs from the class R 
transistor detectors are used to key a two 
transistor squaring stage. The output from this 
squaring circuit is a nearly perfect square 
wave replica of the original RTTY keying 
signal. This square wave is the correct shape 
to drive the printer magnet, hut has insuf¬ 
ficient current to actuate the armature; there¬ 
fore it must l)e run through a d-c amplifier. 
The necessary amplication is accomplished in 
a switch driver and the amplified output used 
to initiate operation of the printer magnet 
switching transistor. Normally this stage is 
conducting continuously and the RTTY pulses 
interrupt the current How to initiate printing. 
A transistor current regulator is connected in 
series with the switching transistor and is set 
for 60 ma through the printer magnet coil. 

Although the Stoner RT-1 converter was 
designed specifically for 850 Hz frequency 
shift keying, shifts of other than 850 Hz may 
be copied by setting it for single channel op¬ 
eration. Simply tune the receiver to where the 
printer magnet chatters the loudest (with the 
printer drive motor off). If the copy is still 
garbled, change the “normal-reverse” switch 
and retime the receiver. If the copy is still 
garbled, chances are the RTTY keying infor¬ 
mation is being transmitted at other than 60 
words per minute, the standard for amateur 
operation. 

If you are contemplating RTTY operation, 
for $99.50 the RT-1 appears to provide a 
simple and economical approach to the con¬ 
verter problem. It eliminates the bulky printer 
magnet current supply and being transistor- 
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Team up an old Standard Coil TV tuner 
with that old RDZ for a useful shack receiver. 


Robert Ream K3HIL 
200 Wynwood Road 
York, Pa. 17402 


Five Band VHF Receiver from an RDZ 


The conversion of this receiver to a 5 band 
VHF receiver is a worthwhile project. Al¬ 
though this rig would never be used for a 
portable or mobile operation, (weight 150 
pounds), it is a fine addition to any ham 
shack. While the first part of this procedure 
might seem harsh, it is necessary so that the 
receiver may be utilized for more than one 
band. First, remove the front panel covering 
the dial and crystal compartment. Also re¬ 
lease handle latches and pull out chassis from 
the cabinet. 

Looking in from the front, on the left you 
will see the automatic tuning unit and the 
preselector converter unit. All of this must go, 
as it won’t be used except the first IF trans¬ 
former which is on the right rear corner of 
the converter unit. 

These units come out in two seperate 
pieces, the automatic tuning unit is removed 
through the front and the converter unit is 
removed from the bottom. This is done by 
removing the braces and metal work directly 
under this unit. This can then be stripped of 
all parts or a similar chassis can be installed 
for the next phase. You will notice 3 wires 
coming in from the power supply. They are 
AVC, B+, and filament. 

Cut these wires off at the chassis as longer 
wires will be used later. Also, if a new chassis 
is used, be sure to save the first IF mounted 
on the converter unit. 

The heavy cable that was fastened to the 
terminal strip of the automatic tuning unit can 
be cut off or removed at the inside rear of the 
cabinet, as the antenna coax wire is inside 
this cable. You might want to split open the 
cable and save this as it will be easier than 
running a new coax from the rear panel. 

Now, remove the cover from the power 
supply and lift B— and run a wire from this 
point up to the front panel and install a toggle 
switch directly under the meter adjustment 
pot. 

Next step is to find a Standard Coil tuner 
from a junked TV set. Most of these sets 
were manufactured between 1950 and 1960. 


The make or model doesn’t matter as long as 
it has a Standard Coil tuner. Take the tuner 
apart by removing the turret and examine all 
parts especially for burned resistors, broken 
tube sockets, etc. . . Clean the contacts, and 
with the turret recoved, find the IF output 
coil and remove this from the circuit. This coil 
went from the oscillator plate to the lF’s of 
the set. 

Now, install a 470 ohm A watt resistor from 
the plate to an 18 inch length of the 72 ohm 
coax, ground the shield and run through a 
hole in the back of the tuner, leaving room 
for the turret to turn. Install longer wires on 
the tuner, B+, AVC, and filament, and in¬ 
stall the turret. 

Now, temporarily connect filament leads to 
the receiver power and using a grid dipper, 
check out channel 2 coils, and see how far 
down you will have to move for 6 meters. By 
padding with small capacitors or by adding 
a couple of turns of the same diameter wire, 
you can put it right on the button. This pro¬ 
cedure is used on all bands 27, 28, 50, 144, 
and 220 MHz. 

The fine tune control is used to tune the 
band. In the 10 meter position the fine tuner 
will cover the band, on 6 meter the first meg¬ 
ahertz. 

If more range is needed, wind another set 
of coils and insert in next position of turret. 
On 2 meters, it will tune about 2 megahertz 
and so forth. Most of these tuners use a 6BG5 
or 6BQ7 tube as the rf amplifier, and either 
6J6 or 6U8 mixer and oscillator tubes. The 
coax from the tuner now goes to the first IF 
coil that was previously mentioned to save. 
The tuner is now mounted on the receiver 
chassis and a hole is drilled in the front cover 
for the shaft to protrude. 

As these tuners are 300 ohm input a match¬ 
ing transformer from 72 ohm to 300 ohm was 
used as 72 ohm coax is used at this station to 
the antenna. 

Some of these tuners require 2 B+, voltage, 
which can be picked up in the RDZ power 
supply. 
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BY POPULAR DEMAND—CLASSIC SUBSCRIPTIONS ADS FROM 73: 

IMMEDIATE OPENING 

We have an immediate opening on the staff of 73 Magazine for Scribers. Our present 
limited office space and facilities limit us to a maximum increase over our present staff of 
about 10,000. The job application and processing fee is only $7.00. Your duties as an Offi¬ 
cial Scriber of 73 will be to read eacn of the next twenty-four issues carefully and then, 
armed with this information, loudly defend all attacks of 73 Magazine which may be made 
at local club meetings or over the air. You will also be expected to spend the greater por¬ 
tion of your spare time inducing friends and chance acquaintances into becoming co-work¬ 
ers. Remuneration for this position will depend upon the enthusiasm you put into the job. 
Those of you who are by nature cautious may become a Sub-Scriber for one year (twelve 
issues for only $4.00. Please fill in the application below. 
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73 tflafamine 

Peterborough, New Hampshire 03458 


By peaking the trimmers on top of the 
tuner on a weak signal, also adjusting the 
turret coils inductance, sensitivity will be in¬ 
creased considerably. 

The IF frequency of this receiver is 15.1 
MHz, so the oscillator coil has to tune the IF 
above the frefuency, such as 65.1 MHz for 
6 meters. A 3 x 5 inch speaker was mounted 
on the opening in the front panel, and wires 
run to the terminal board on the right hand 
side of the receiver. Channel 2 coils were used 
for 6 meters, channel 7 coils used for 2 
meters, and channel 13 coils for 220 MHz. 

Rewire any of the other coils for the lover 
bands. You might want to wind a set of coils 
for 136 MHz, and listen to our satellites. With 
a grid dipper and a few parts, you will have 
a reliable receiver that won’t take a back seat 
to any converter. 

Connect all wires and with appropriate dial 
and knobs, you are in business . . . K3HIL 



HOW MANY 

HANDY DANDYS 

DO YOU NEED? 


Handy Dandys are sturdy, plas¬ 
tic caps that snap into ’/s" peg- 
board and securely hold quar¬ 
ter-twist glass jars such as 
those used for baby food. If 
you are up to your neck In 
saved baby food jars (or you 
know someone who is), put 
those jars to work. With Handy 
Dandys you can make your 
workshop neat and clean. Perfect for 
storing nuts, bolts, cotter pins, wash¬ 
ers, screws, fuses, small tools and 
other important items needed around 
the house and shop. Handy Dandys posi¬ 
tively keeps contents dustproof. Just what 
you've been looking for. Put a pegboard on 
the back of a door for mama with Handy Dandys 
for buttons, pins, rubber bands, clips, stamps, etc. Have the 
things you need at your fingertips—inexpensively—with Handy 
Dandys. 


Sample order 12 for $1.00; 3 dozen for $2.50; 6 dozen for $4.00; 
500 for $25.00. Shipped USA postage prepaid. Include payment with 
order—no C.O.D.’s. Order enough; you’ll want more when you start 
using Handy Dandys. Available from manufacturer only. 


WICKLIFFE INDUSTRIES, INC. 


Dept. CC, 

Widcliffe, Ohio 44092 
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Gus: Part 12 

Gus Browning W4BPD 

In the last episode my first DXpedition had 
come to an end. I think I had learned a lot on 
that trip. I found that I did not mind traveling 
and really wanted more of it, in fact lots 
more of it. I had finally got to the point where 
I did not mind in the least getting tangled 
up with the customs in the different countries. 
I had found that I could eat anything that 
anyone else could with no bad effects. I 
found that I was not effected with sea sick¬ 
ness at all. Many more things were learned 
too, such as study the circuit in your rig so 
that you can troubleshoot anything that went 
wrong, take a few spare parts and of course 
spare tubes. Travel light, take your equip¬ 
ment along with you as excess baggage and 
don’t under any circumstances ever let it 
get into the big custom houses in any country 
because these fellows at these places can’t be 
made to rush and they have the big custom 
regulation books to refer to and they will 
read all the very fine print when you try to 
take your equipment out of their customs 
department. If you cannot afford to pay the 
excess baggage charges on your equipment 
you had better stay at home, since it does 
no one any good for you to be in some rare 
country and not have your equipment along 
with you to use. I had learned all of this and 
a few hundred more similar things, and I 
sure did hope that some day I would get 
to benefit from what I learned along the way. 

When I arrived back home I immediately 


returned the equipment that had been loaned 
to me by a fine radio equipment manufacturer. 
The equipment had held up very nicely with 
the exception of some filter condensers blow¬ 
ing up on account of extremely high line 
voltages in a few places and I did have to 
use a number of the spare tubes. On this 
first trip I had used only half-wave dipoles, 
horizontal ones at that, and was hoping some¬ 
one would come out with a good vertical 
ground plane, one that could be made up 
into very small sections and carried in a 
small canvas bag. I found out that Hy-Gain 
and their Model 14AVS were the answer to 
my problem, this model has now been changed 
to their Model 14-AVQ which is even better 
then their older 14-AVS and this is the one 
I have been using ever since. It’s very FB 
from 10 thru 40. 

Maybe their new model that goes thru 80 
meters would be even better for a DXpedition 
and save a fellow from a lot of hard work 
when trying to get up an 80 meter antenna. 
Possibly they might even make up a sort of 
DXpedition special with the sections cut up 
in shorter pieces so it could be carried in a 
small canvas bag like the Model 14-AVQ I 
used on my last DXpedition. I admit a three- 
element beam would be better, but for a one 
man DXpedition I can just picture the diffi¬ 
culties I would face in trying to get something 
like this up and down in one piece. You 
cannot see the difficulties you face when you 
have about 4 to 10 people trying to help 
you put up an antenna when they cannot 
understand a word of English. Then there 
is the problem of “how will you turn it” 
when its mounted up in the top of an 80 foot 
coconut tree and anchored down on “W” land 
when the Europeans or Australians or South 
Africans are coming thru. Of course a good 
rotator would solve that problem. Then there 
is that other problem of paying all that extra 
excess baggage if you take the three-element 
beam and rotor, sometimes there is also the 
problem of length in some planes and also 
in every car that you might have to use in 
moving around in, in some countries. Another 
thing to consider when using a beam. It’s 
turned on, let’s say, W land and maybe at 
that time is also the best time for the VK 
boys, and you have the beam on W and you 
never know that this is the best time also 
for the VK fellows. In my opinion the only 
fair answer to the antenna problem is to use 
a vertical and give everyone a fair chance 
to work you, admitting that a beam would 
give your signals maybe one or two more S 
points. You are rare DX, so let the fellows 
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dig a little for you, it sort of makes the chase 
more interesting if you are a little hard to 
work. With a vertical no one can say that 
you have any favorite directions, its up to 
Ole Man Skip, and out of your hands. With 
two fellows a beam would be OK, if it can 
be turned with ease and doesn’t happen to 
stay pointed at vour favorite part of the world. 
For me it’s a VERTICAL EVERYTIME. 

Well here I was back home from my first 
DXpedition and everyone asking me “when 
the next one, Gus?” My answer was always, 
I have the time but I don’t have the money. 
This usually stopped most of them. But there 
was a few who said raising money was no 
problem at all, most of these never did go 
any further. Buck W4TO was interested in 
another DXpedition since he had handled 
the QSL cards for the first trip. I visited him 
over in Atlanta a few times, and after seeing 
what a busy fellow Buck was with all of 
his irons in the fire I came to the conclusion 
that Buck just could not spare the necessary 
time to get things underway again. About this 
time I received a telephone call from Ack 
W4ECI saying he was interested in taking 
up the chores involved in a DXpedition of 
major proportions. We spent many many 
hours with each other with quite a number 
of trips to Birmingham thrown in. This trip 
we wanted to be the real thing, we did not 
want any stumbling blocks in our way and 
we wanted this to be a smooth operation all 
the way. I had met any number of fellows 
who were interested in helping on a new 
DXpedition in many different ways. A number 
of fellows furnished me with some AM phone 
rigs and others furnished me with small power 
plants to sort of open the doors to the islands 
in the Indian Ocean area. Others furnished 
items that were badly needed by the fellows 
up in the Himalaya kingdoms, there were 
many people to write letters to so they would 
be ready for me when I arrived in their part 
of the world. I suppose all together 25 or 
more fellows helped me in many difierent 
ways and it was a very fine feeling to know 
that so many of the fellows were behind me 
on that trip. I don’t think there will ever be 
such a trip that began with the boys sticking 
with me and Ack as good as that one. Every¬ 
thing went so smoothly all during the trip, 
thanks to all the planning by everyone. Even 
after the trip had been finished I never have 
heard any real complaints from anyone for 
being apparently deliberately not worked like 
sometimes they seem to be on some DXpedi- 
tions. My motto was work everyone heard, 
regardless of who they were or where they 


were located. This is even now still my motto 
and it will never change. I have been on the 
DX from both ends for quite a number of 
years now and I know how the boys back 
here are sweating it out and how easy it is 
for them to misunderstand instructions given 
over the air with the QRM like it is most 
of the time. 

I was advised by many fellows to put off 
any further plans for any DXpeditions until 
the Sun spot situation improved, possibly they 
were right. But my viewpoint was why wait 
until later on when all the boys were so eager 
for the DXpedition to take place now. My 
policy has always been to strike when the 
iron was hot, and right then it was about as 
hot as it would ever be. I looked back in 
my log books at the last sunspot minimum 
and by looking at the log I would never 
have known there was a minimum if I was 
trying to find it by looking at my logs. Con¬ 
sidering the number of QSO’s I had during 
the trip I don’t think there would have been 
many more if the sun spots were at their 
peak. Of course they certainly did affect the 
15 and 10 meter contacts and 20 was open 
for shorter periods of time. But you know a 
fellow has to sleep sometimes and with the 
bands closing somewhat earlier than they 
would have been with a good sunspot count 
I did at least get a chance to sleep sometime. 
But both Ack and I thought it was worth a 
try and we continued our plans regardless of 
the mood of the sun. 

When Ack and I sent out some copies of 
our plans as to where we were planning on 
operating from I heard many remarks over 
the air from some of the boys such as: “Gus 
and Ack are dreaming,” “this DXpedition will 
end in less than 3 months,” “who do they 
think they are fooling,” “this is a big joke,” 
etc., etc. Well I think Ack and I fooled these 
fellows. Do you think I made a list of some 
of the stations making these remarks that I 
heard over the air? I certainly did not, but 
it would have made up a dandy little black 
list I guess. I am certain I left home on the 
trip I did not think it would ever be completed 
100% as it was planned from the beginning. 
We were both very much surprised that it 
was concluded as well as it was. I did operate 
from many places I thought I would never 
operate from and I will admit I missed a few 
I thought I would get to. Things don’t ever 
work out exactly like they were planned, at 
least not with me. When you leave the U.S.A. 
your plans have to be changed all the time. 
That is the way things are in the world and 
I suppose that’s the way they will always be. 
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Hut it does make tilings a little bit more 
interesting I suppose. A surprise here and 
there makes life interesting I guess. 

Wouldn’t it be great to go on a DXpedition 
some day with no plans whatsoever as to 
where you are going? Maybe one of these days 
there will be some Sugar-Daddy who will 
hand me an airline credit card, and a few 
handfuls of American Express money orders 
with instructions to just go where you want 
to go and operate as long as there is pile 
ups, and then go to some other spot and do 
the same and to just keep going as long as 
you like. Boy that would be the DXpeditioners 
Dream, wouldn’t it? 

Everything was going along fine with the 
plans and there was lots to do before I left 
the USA. Two full days were spent in Wash¬ 
ington, D.C., getting visas for the countries 
I wanted to go to. Then there were all the 
health shots. Some of the vaccine could not 
be obtained here in Orangeburg, S.C., and 
had to be ordered from a larger city. I have 
forgotten the exact number of shots I had to 
take, but I felt like a porcupine for about 
three weeks. In the end I think all these shots 
did me a lot of good and probably prevented 
me from picking up a lot of bugs here and 
there. I am sure something or someone pro¬ 
tected me from all the bugs I was exposed 
to in all the different places I have visited. 
Something also protected me from stomach 
disorders I am sure because it was my rule 
to eat whatever was served me. I used to sort 
of worry about drinking water, but to this 
day I have never boiled any before I drank 
it. On my last trip I did have some of those 
little pills to put in drinking water to purify 
it, I think I used maybe one dozen of these 
pills on the entire trip. I usually gave them 
to some of the natives to use, explaining what 
they were supposed to do. I have found that 
any kind of medicine is always very welcome 
in almost any country in the world and is 
usually a good item to use to sort of get 
them to open their doors to you. 

If when you go to Washington, D.C. to 
get your visas and if you have plenty of time 
to spend up there you can usually get a good 
letter of introduction from them (an ambassa¬ 
dor’s letter is the best) to their Minister of 
Communications. If you can just once get to 
see the Minister of Communications in a coun¬ 
try and if you say the right things to him and 
can convince him that you are trying to help 
their communications you are then in, because 
he is the man who eventually will make the 
decision as to whether you operate there or 
not. A lot of red tape can be saved by seeing 


the minister himself first, lie in turn will 
usually call one of his head men and let him 
take over. If the minister says, “go,” you are 
all set and no one can upset your applecart. 
If I ever go on another DXpedition I want 
to spend maybe two full weeks in Washington 
visiting the ambassadors of the countries I 
want to operate from, with a good letter of 
introduction from a few U.S. Senators to him 
and if you are going to Moslem countries, a 
letter from your church minister if you are 
a Protestant or Catholic. If you are Jewish 
stay where you are ... A letter telling that 
you are a good, upright citizen from your 
chief of police helps a little also. Be sure it’s 
written on the Police Department’s stationery. 
If possible have a few Zippo lighters to pass 
out or if you are well fixed pass out a Parker 
51 here and there. I have yet to see the 
opening where a direct bribe would have 
done the job, with one exception, and this 
one wanted $1,000 to open the door and we 
still have about 4,000 or 5,000 QSL cards 
for that proposed stop—We counted our 
chickens before the eggs were hatched. 

As a final send off Ack and I were at the 
Side Band Dinner in New York City and 
after that it was out to Idlewild airport and 
on the way to just about the best DXpedition 
I think there ever will be. We had to buy 
in New York at the last minute a new power 
plant because we found out that all the equip¬ 
ment etc. we had shipped many months be¬ 
fore were held up somewhere along the way 
to the Seychelles on account of a strike. This 
meant much more expenses in air freight. The 
power plant was shipped to Bombay, to be 
transhipped on to the Seychelles on the same 
boat I was going on. ADVICE to the DXpedi- 
tioner, be prepared for unexpected financial 
burdens, because they are always turning up 
when least expected. I suggest you figure what 
your trip will cost, taking everything you can 
think of under consideration and then add 
about 50% to your figures and you MIGHT 
come out OK (if you are very careful, that is). 

As a sort of warm up practice run and to 
let the boys know I was on my way I stopped 
in Monaco for a few days operation after a 
very short trip around portions of Europe. 
To the Hotel La Seicle in Monaco I went 
and as usual checked into the room they seem 
to hold for DXpeditioners (room #40), up 
went my antennas and the DXpedition was 
officially underway. This time I was a little 
bit better prepared and instead of the KWM-2 
and the outboard VFO I had the “S” Line 
but only barefoot. As usual the very first night 
at about 2 AM, just like before the filter con- 
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VANGUARD 


MODEL 501 


52599531 “ 

COMPLETE WITH LENS 


SUB-MINIATURE SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 


• Measures only 2 3 ,4” x 4" x 7" (excluding lens and 
connectors). 

• Weighs only 31/2 lbs. 

• Advanced circuitry utilizing 35 semi-conductors most 
of which arc silicon. 

• Resolution guaranteed to exceed best capabilities of 
standard 525 line TV receivers. 

• Field-effect input circuit provides noise-free video. 
This is a VANGUARD exclusive. 

• RF output 30,000 microvolts adjustable for channels 
2 - 6 . 

• Video output 1.5 V p-p composite with standard nega¬ 
tive sync. 

• Viewable pictures obtainable from as low as 1 ft. can¬ 
dle of illumination to bright sunlight. 

• Vidicon controlled automatic light compensation elimi¬ 
nates electric eye and provides error-free compensation 
for light level changes of up to 120 to I. 

• New VANGUARD "HI-FI" vidicon enables use of any 
8 mm movie lens instead of 16 mm lens reguired by 
other TV cameras. 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change in picture qual¬ 
ity when line voltage and temperature fluctuate. 

• All parts guaranteed for 1 year (except for open fila¬ 
ment on vidicon or breakage). Made in USA. 

Building your own TV camera? Send 10< for our new 

catalog describing our complete line of sub-assemblies 

and parts incorporating the latest advances in technology. 

VANGUARD LABS 


196-23 Jamaica Ave. 


Hollis, N.Y. 11423 


densers in the PM-2 power pack blew up on 
account of that high line voltage, but this time 
I had brought some 600 volt filters along with 
me, after substituting these for the 450 volt 
jobs in the power pack my filter condenser 
troubles were eliminated for the balance of 
the trip. 

Also I lound that the power transformers 
get awful hot. and I would further recom¬ 
mend that you drill a great many holes all 
around it and bring along a good electric fan 
to make it run cooler. Everyone tells me these 
transformers are made to take a lot of heat— 
but I like for them to at least be cool enough 
to put your hand on them without getting 
burned. A little breeze from the same fan 
around the final tubes certainly would not 
do any harm either. I am not much afraid 
of the heat from the tubes hurting them as 1 
am from the heat doing damage to some of 
the other components. I think most of the 
ham transmitters on the market today are FB 
if they are used, lets say, for a few hours every 
day, but 1 don’t think they are made to 
stand, say, 18 to 20 hours duty at a time, 
especially if the line voltage is on the high 
side and the cycles are 50 instead of 60 like 
we have here in the USA. It’s 50 cycles 
practically everywhere. If your travel expense 
can stand a little extra weight I highly 
recommend that you take with you a Power- 
stat that will operate from both 240 and 120 
volts, with a built in voltmeter and a knob 
that’s real handy to regulate the voltage. Let 
the equipment operate on 120 volts but have 
your Powerstat so that it can be changed from 
120 to 240 volts easily without a soldering 
iron. Your little soldering iron can be a 120 
volt one since vou will have 120 available at 
all times by using the Powerstat. Remember 
you just cannot find 3-way plugs overseas, not 
of the type we use over here, so bring along 
a few of these, you can use them in all of 
your connections EXCEPT the connections to 
the power source. These oversea plugs can 
be of almost any size or shape and it’s prac¬ 
tically impossible to have along with you a 
universal plug to fit them all. They can usually 
be bought overseas quite easily though, I 
myself have found that one set of your Power¬ 
stat wires should end up with a pair of Alli¬ 
gator clips on them, these clipped on a piece 
of solder can be made to fit almost anything 
you run into. Don’t overload yourself with a 
big box of spare parts, because even then 
nine out of ten times you will still not have 
what you need in case you really get into 
serious rig trouble. . . . Gus 
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Paul Franson WA1CCH 
Peterborough, N.H. 


Guide to Surplus Conversions 


Many articles have been written—and pub¬ 
lished—about surplus. These articles have 
ranged from simple suggestions to complete 
and detailed conversions such as the one by 
WA6BSO in this issue of 73. But these con¬ 
versions are often hard to find; this is well 
demonstrated by the many articles on surplus 
that are duplications of other articles. 

But it’s not really that hard to find surplus 
conversions. Roy Pafenberg W4WKM has 
compiled a list of all the conversions he could 
find in the popular electronics magazines since 
World War II in the Index to Surplus avail¬ 
able from many distributors or 73 for $1.50. 
But the Index does not list the articles that 
have appeared in the various surplus hand- 
hooks that have been published. That’s what 
this article is for. I’ve listed the pieces of 
equipment covered in the six surplus radio 
handbooks now available. The conversions 
differ greatly in completeness, so it’s suggested 
that you take a look at any books of interest 
before you make big plans. 

Editors and Engineers 

Editors and Engineers, P.O. Bux 68003, 
New Augusta, Indiana, have published three 
Surplus Radio Conversion Manuals by Even- 
son and Beach and the Surplus Handbook , 
Vol. 1 by W6NJV and W6NJE. Each costs $3. 
Here are the pieces of equipment covered in 
each manual: 

Surplus Radio Conversion Manual, Vol. I. 
BC-22I, BC-342, BC-312, BC-348, BC-412, 

BC-645, BC-646. SCR-274 (BC-453A and 
BC-457A series), SCR-522, TBY, PE-103A, 
BC-106SA/1161A. 

Surplus Radio Conversion Manual, Vol. II. 
BC-454, AN/APS-13, BC-457, ARC-5, GO- 
9/TBW, BC-946B. BC-375, LM, TA-12B, 
AN/ART-13, AVT-112A, AM-26/AIC, ARB. 

Surplus Radio Conversion Manual, Vol. III. 
APN-1, APN-4, ARC-4, ARC-5, ART-13, 

BC-191, BC-312, BC-342, BC-348, BC-375. 

BC-442, BC-453, BC-455, BC-456-9. BC-603, 
BC-624, BC-696, BC-1066, BC-1253, CBY- 


5200, COL-43065, CRC-7, DM-34, DY-2, 
DY-8, FT-241A. MD-7/ARC-5, R-9/APN-4, 
R-28/ARC-5, RM-52-53, RT-19/ARC-4. RT- 
159. SCR-274N, SCR-508, SCR-522, SCR-528, 
SCR-538, T-15 to T-23/ARC-5, URC-4, 

WE701A. 

Surplus Handbook, Vol I. This book, sub¬ 
titled, Receivers and Transceivers, is composed 
of schematics and pictures of the following 
gear. It doesn’t give conversions. APN-1, 
APS-13, ARB, ARC-4, LF and VHF ARC-5, 
ARN-5, ARR-2, ASB-7, BC-222, BC-312, 
BC-314, BC-342, BC-344, BC-348, BC-603, 
BC-611, BC-624 (SCR-522), BC-652, BC- 
654, BC-659, BC-669, BC-683, BC-728, BC- 
745, BC-764, BC-779, BC-794, BC-923, 

BC-1000, BC-1004, BC-1066, BC-1206. 

BC-1306, BC-1335, BC-AR-231, CRC-7, 

DAK-3, GF-11, Mark II, MN-26, RAK-5, 
RAX, RAL-5, Super Pro, TBY, TCS, VT tube 
cross index. 


CQ Handbooks 

CQ has two handbooks on surplus out. They 
can be ordered from CQ, 14 Vanderventer 
Avenue, Port Washington, N.Y. The first book, 
the Surplus Schematics Handbook, by Ken 
Grayson W2HDM, costs $2.50, and contains 
schematics and short comments about this 
gear: APA-38, APN-1, APR-1, APR-2, APS-13, 
ARB. ARC-1, ARC-3. ARC-4, ARC-5, ARC-5 
VHF, ARJ-ARK-ATJ. ARN-7, ARR-2, ART- 
13, ASB, AS-S1-GR, ATK, BC-AR-231, BC- 
189, BC-191, BC-221, BC-312, BC-314, 

BC-342, BC-344, BC-348. BC-375, BC-438, 
BC-474A, BC-603, BC-610, BC-611, BC-620, 
BC-640, BC-645, BC-652, BC-653, BC-659, 
BC-683, BC-6S4. BC-728, BC-733, BC-745, 
BC-779, BC-794, BC-906. BC-969, BC-1000, 
BC-1004, BC-1023, BC-1206, BC-1335, BN, 
BP, C3, CRC-7, CRO-208, CRT-3, DAE, F3, 
GF-11, GO-9, GRR-5, 1-122, 1-177, 1-208, JT- 
350A, LM, Mark II, MD-7, MN-26, PRC-6, 
PRS-3, R-174, RAK, RAL, RAO-7, RAS, RAX, 
RBH, RBL, RBM, RBS, RC-56, RC-57, RDC, 
RDR, RDZ, RU-16, SCR-274, SCR-284, 
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SCR-288, SCR-300, SCR-506, SCR-522, SCR- 
578, SCR-585, SCR-59,3, SCR-608, SCR-610, 
SCR-624, SCR-628, SPR-1, SPR-2, TBS, TRW, 
TBX, TBY, TCK, TCS, TG-34, TS-34/AP, 
TS-251/UP, VRC, VVX-1. 

The other CQ book, the Surplus Conversion 
Handbook by Tom Kneitel K3FLL, ($3) con¬ 
tains conversion on these pieces of gear: 

ARC-1, ARC-3 , ARC-4, ARC-5, ARC-36, 
ARC-49, ART-13, AT A, ATC-1, BC-191F, 
BC-224, BC-312, BC-314, BC-343, BC-344, 
BC-348, BC-375E, BC-453, BC-454, BC-455, 
BC-457A, BC-458A, BC-459A, BC-603, BC- 
(04, BC-620, BC-624A, BC-625A, BC-659, 
BC-669, BC-683, BC-684, BC-696A, BC-779, 
BC-794, BC-946, BC-1004, BC-1068A, CBY- 
52232, PE-73, PE-103, R-129/U, RAX-1, 
SCR-177. SCR-188, SCR-193, SCR-274N, 

SCR-399, SCR-499, SCR-508. SCR-509, 

SCR-510, SCR-522, SCR-528, SCR-542, 

SCR-608, SCR-609, SCR-628. 

. . . WAICCII 



Cheap Coil or Choke Forms 

Not liking to pay the price for Z-144’s, I 
consulted the May ’62 issue of 73, page 99, 
to obtain data for a 2 meter choke coil. The 
form size specified was r He inch, not a standard 
size around my shack. The cost of commercial 
forms of this size was out of the question 
(when you’re as Scotch as I am). Next step: 
take a 5 Aq inch diameter polystyrene rod and 
cut a section to required length for winding 
the choke. 

To make the form, prepare polystyrene rod 
as shown in the photo. Then hold section of 
polystyrene rod in vise or some other secure 
manner. Now take lengths of #18 or #20 wire, 
depending on strength desired in the leads. 
Place length of wire against end of polysty¬ 
rene rod in center, carefully apply enough 
heat with soldering iron to cause the wire to 
penetrate deep enough into the polystyrene 
rod for good mechanical strength, then remove 
heat and let set. Repeat for other end. 

After both lengths of wire are firmly set, 
wind desired choke. Care should be exercised 
in soldering coil wire to wire leads. A heat sink 
is recommended to avoid excessive movement 
of leads. 

This inexpensive method of making rf 
chokes is used quite successfully at my QTH. 

. . . Gary Smith WA0ASA 






TO LEARN HOW 
SEND FOR FREE 
BOOKLET BELOW 


Five million mobile radios 
need periodic maintenance and checks on 
frequency and modulation, by properly 
licensed and equipped servicemen. Your 
ham experience is the ideal background 
for getting into this profitable field—and 
the LAMPKIN 105-B is the ideal fre¬ 
quency meter to build your business 
around! 

You can start off small — working part-time, gs. 
with little investment, maintaining CB radios 
or local two-way systems — then build up to 
your own full-time high-profit business. 



LAMPKIN 105-B FREQUENCY METER 

Micrometer dial. Measures 
nearby transmitters, con¬ 
tinuous coverage 100 KC 
to 175 MC and up. Internal 
calibrator. Only 8 lbs. 

* $295.00. 

LAMPKIN 205-A FM MODULATION METER 

Tunable 25 to 500 MC 
any channel. Direct 
reading. Light weight. 

Measures peak swing 
0-12.5 and 25 KC. 

$290.00. Quad-Scale 
model $340.00. 

MAIL COUPON TODAY! 

"ampk.n" laboratories,~"inc.~ “ “ 

MFH Division, Bradenton, Fla. 33505 
At no obligation to me, please send me 
free booklet "HOW to MAKE MONEY in 
MOBILE-RADIO MAINTENANCE"-and data 
on Lampkin meters. 



Name_ 

Address- 
City_ 


-State- 


-Zip- 


LAMPKIN LABORATORIES, me 

MFH.DIVISION, BRADENTON, FLORIDA 33505 


115V-350 WATTS AC 
12’/ 2 lb. GAS ALTERNATOR 

Enough power to operate 
any popular SSB xmittr 
plus separate DC output 
to charge 6 and 12 volt 
batteries. Great for vaca¬ 
tions, field days, campers, 
boats, etc. May be used 
for soldering irons, power tools, tv sets and 
many other uses. Thousands have been sold to 
US and foreign govts., armed services, police 
depts. etc. Fully guaranteed. 



Model TT35 


Only $79.50 from: 


Algert Sales Co. 
1805 Wilshire Blvd., L.A. 


JUNE 1966 


75 









NEWS FROM THE INSTITUTE OF AMATEUR RADIO 

Compiled by A. David Middelton W7ZC, Secretary 



IOAR emphasis now and for the future 

The following material has been carefully docu¬ 
mented—in depth, to include the aims, goals and 
purposes of the Institute. Many of these are goals 
to be reached in the future when sufficient mem¬ 
bership, support and money are available. Many 
projects are currently active and more are being 
implemented. 

The Institute intends to emphasize individual 
effort along technological lines and point up self¬ 
incentiveness and achievement of the individual 
operator. 

The Institute will recognize and award appropri¬ 
ate citations to group activities that are deemed 
above and beyond those normally found in ama¬ 
teur radio circles. 

Those activities that have been recognized and 
rewarded (by various certificates etc.) by other 
organizations are not to be ignored or overlooked. 
However, the IoAR will seek out the unusual, the 
hitherto un-noticed activities in many areas to 
bring such performances to the attention of the 
entire amateur body and to the public whenever 
possible. 

The Institute is cognizant of the inevitable—the 
fact that international conferences, within the next 
few years, will likely bring radical and disasterous 
changes in our operation thru the reduction, shar¬ 
ing or even the demise of our currently available 
lower frequency bands. 

The IoAR holds the opinion that amateur radio 
will survive such a catastrophe, although AB us 
we know it now may pass from the scene. 

Therefore, the IoAR will emphasize a completely 
NEW concept of amateur radio, in which VIIF 
and UHF, through the use of direct, relays or satel¬ 
lite QSOs will expand our horizon and permit AR 
operation on a scale even greater than now 
realized! 

Amateur radio survived ignominious relagation 
to “below 200 meters”. AR survived segregation 
into “bands” . AR survived when all foreign and 
domestic operation was dumped into what were 
then very narrow bands (considering the expansive 
areas previously available). AR survived the BCI 
and the TVI wars that threatened our very exist¬ 
ence. (Note—The TVI war is not over yet and 
now an even greater danger looms—the zoning- 
deed—restrictions on towers arid antennas that are 
increasing!) 

AR, so far, has even survived the so-called “ap¬ 
pliance-type” operation by turning some of these 
“appliances” into useful instruments of service to 
the non-amateur public in emergency, priority, and 


routine networks of various styles and degrees of 
value. Mobile operation has been a boon! 

Amateur radio, the Institute believes, may sur¬ 
vive the drastic changes that will be brought 
about by international conferences. The IoAR be¬ 
lieves that AR will only survive (after the roof 
fulls in on our so-called DX bands) by our thor¬ 
ough knowledge and utilization of the VHF and 
UHF we now have (and which are likely to hold 
onto) those expansive frequencies above 144 MHz. 

This implies knowledge and utilization of tech¬ 
niques with high-performance stations, with relay 
and satellite assists. It also implies more do-it- 
yourself technical hamming and more know how! 

If the amateurs (and the commercial manufac¬ 
turers) keep up with these trends and provide 
equipment suitable for such applications, AR will 
be greater than ever. 

IoAR believes that VHF provides an excellent 
place for the new amateur, if he is willing to study, 
read, learn technique, and to observe what others 
have and are doing. 

Amateur radio can survive! There is plenty to 
intrigue even the most blase, if he will learn how 
to use AR, and learn the technical as well as the 
operational side. It is more fun to KNOW than to 
belittle your own ability by the “NOT KNOW” at¬ 
titude so prevalent today! 

FCC expands intent of 97.125 

FCC Regulation 97.125 states —“Interference: No 
licensed radio operator shall willfully or maliciously 
interfere with or cause interference to any radio 
communication or signal.” 

On Feb. 4, 1966, the FCC issued their expanded 
interpretation of 97.125, as follows: 

“This letter will advise you of the Commission’s 
rules and policies applicable to general interference 
between stations licensed to operate in the ama¬ 
teur radio service. 

“As you are undoubtedly aware, frequencies al¬ 
located to the amateur radio service must be shared 
by all licensees. Consequently, interference between 
stations is most likely to occur during periods 
of heavy activity on, and occupancy of, an amateur 
frequency band. Experienced amateur operators 
are expected to anticipate and minimize this inter¬ 
ference. Their failure to do so indicates either 
ignorance of the practical realities of amateur com¬ 
munications or a selfish lack of consideration for 
others. Assuming that it is your desire to alleviate 
interference between amateur stations, the follow 
mg guidelines and considerations are presented. 

“Licensees of stations which are already in op- 


loAR—Totally Dedicated to the Betterment and Preservation of Amateur Radio. 


76 


73 MAGAZINE 



eration should remember that no amateur licensees, 
group, or network has a right to the priority or 
exclusive use of a given frequency nor may free¬ 
dom from interference be expected (exception is 
provided under the emergency provisions of rule 
Section 97.107). In addition, common courtesy, as 
well as good amateur practice, dictate that inces¬ 
sant or continuous non-emergency operation so 
as to preclude others from operating is highly 
undesirable and unwarranted and, if willful or 
malicious, could result in the imposition of punitive 
measures. 

“Licensees of stations who arc attempting to 
utilize an occupied frequency should note that 
Section 97.125 of the rules provides that: No 
licensed radio operator shall willfully or maliciously 
interfere with or cause interference to any radio 
communication or signal.” Moreover, observance 
ol good amateur practice requires the avoidance of 
attempting operation on a frequency where it is 
obvious or likely that such operation will result 
in harmful interference. 

“All licensees should avoid the following fre¬ 
quently observed improper practices, some of 
which constitute willful interference for which 
severe penalty is provided: 

“A. Knowing and repeated operation on, or 
unreasonably close to, a net frequency at times 
when the net is obviously active; 

B. Requesting or demanding protection of a net 
frequency at times when the net is inactive; 

C. Requesting or demanding protection of a net 
frequency over a long period of time in the ab¬ 
sence of an emergency situation; 

D. Calling, testing or tuning on a frequency 
without first determining that the frequency is 
not already being used; 

E. Carrying on an exchange of communications 
on two (or more) separate frequencies when 
there is no technical or operational necessity for 
such muti-frequency usuage. 

“As noted, the foregoing is furnished for your 
guidance. From long experience, the Commission 
has found that in most instances neither party to 
an incident of alleged deliberate interference in 
the use of frequencies is entirely blameless. The 
keynote to resolution of these interference prob¬ 
lems, therefore, is cooperation and consideration 
by all persons involved. 

“You are permitted and encouraged to read and 
discuss this letter via your amateur station. You 
may be assured that any effort on your part to 
contribute to better amateur radio practices and 
operations will be greatly appreciated. 

“Very truly yours, 

S/ Ben F. Waple 
Secretary” 

Attention—young IOAR members 

In keeping with IoAR’s program for advancement 
in amateur radio through individual achievement 
IoAR emphasizes a building-writing contest—open 
only to IoAR members whose birthdate falls after 
July 15, 1946. 


Important IoAR Addresses 

For all correspondence except that regarding 
membership and supplies: 

Institute of Amateur Radio 
Springdale, Utah 84767 

For membership correspondence and IoAR 
supplies: 

Institute of Amateur Radio 
Peterborough, N.H. 03458 


First Prize—a $25 Savings Bond, and publication 
at space rates in 73, for the best construction 
article for an original piece of AR equipment hav¬ 
ing at least five tubes or transistors. 

Second Prize—a $15 Gift certificate, (good to¬ 
ward the purchase of any 73-advertised merchan¬ 
dise) and publication at space rates in 73 for the 
best construction-article on an original piece of AR 
equipment having at least three tubes or transistors. 

Third Prize—a $10 Gift certificate and publica¬ 
tion at space rates in 73, for the best construction 
article on an original piece of AR equipment hav¬ 
ing less than three tubes or transistors. 

All design, construction, photographs and text 
material must describe only original equipment. 
Entries must not be copied from articles or equip¬ 
ment in any magazine or handbook. Kit construc¬ 
tion or modifications, in any form, are not eligible. 

All material submitted will be considered by' 
competent IoAR selected judges. Their decision 
will be final. Certification of contestant’s birth- 
date may be required by the judges. IoAR mem¬ 
bership will be checked by the IoAR membership 
dept. No correspondence will be conducted by 
IoAR HQ regarding this contest. 

Non-winning entries will be returned only if 
accompanied by adequate first class postage. 

To be eligible for this contest, entries must be 
received not later than July 15, 1966, at IoAR HQ. 

IoAR “Who, What and Why” 

The Institue’s new 16-page informative booklet 
is now available! 

There have been many requests for a compre¬ 
hensive booklet covering the aims, goals and proj¬ 
ects of the IoAR. 

Although prepared for study by non-members 
it also provides a useful “tool in a member’s hands 
when asked—who, what or why is IoAR? 

If you would like a copy or copies (in limited 
quantities) please advise IoAR IIQ giving your 
complete mail address, and accompany your re¬ 
quest with an unused 5c USA stamp for each copy' 
requested. 

Lost IoAR members—QTH? 

Mishou, Edward C WA5DRU 
Coldsby, Edward DL4UC 
Shepard, Richard WA0JRE 
Please send updated QTH to IoAR HQ. 


JUNE 1966 
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The ARC-27 guard receiver. 


220 me Receiver 

With the appearance of the ARC-27 on the 
surplus market more articles are being written 
every week, about this versatile piece of equip¬ 
ment. The RT-I78/ARC-27 is composed of 
ten different subassemblies all are the plug in 
type. 

The one we are interested in is the Guard 
Receiver sub-assembly. Each unit is marked 
making identification easy. The Guard Channel 
Receiver is a dual conversion superheterodyne 
receiver with a 19.4 me first if, and a 3.45 me 
second if. The guard channel receiver also in¬ 
corporates a separate detector, noise limiter 
and avc section has its own squelch circuit, 
sensitivity control and audio gain control. The 
receiver is crystal controlled making it useful 
for net and MARS operations. The original 
frequency of the receiver was from 238 me 
to 248 me. A few simple modifications will 
bring it down to 220 me to 230 me. 

Modification of unit 

Step one will require converting the fila¬ 
ments to 6.3 volt operation. Fig. 1 shows the 
original series-parallel circuit that was used 
with this equipment. Pins I3-I0-8 of J-810 
will be tied together to the 6.3 v. input. The 
existing wires may be used by carefully cutting 
the wires and rerouting it to the necessary 
socket pins. 

Step two in the RF section will be very 
simple. Coils L-803, L-804 and L-802 can be 
brought down to 220 me, simply by squeezing 
them together. They are marked on the sub- 
assembly. A grid dip meter should be used to 
bring the coils within the proper range. 

Step three will require the modification of 
the First Injection Oscillator. It is this stage 
that will determine your operating frequency. 


schematic of the ARC-27 is available from 73 for 50? 


Joseph Hinkelman K3CES 
4708 Hillside Rd. 
Harrisburg, Pa. 17109 


from the ARC-27 

Xtal Y-801 will have to be changed to what¬ 
ever frequency in the 220 me band you wish 
to operate in. A 33.44 me xtal will give you 
a operating frequency of 220.04 me. The 
following formula will help in selecting the 
proper operating xtal 

operating freq. desired in me 19.4— 

' 6 ' 

= input xtal freq. 

You may have to add small capacitors across 
each coil to bring them down to the proper 
frequency. 

Pin connections to J-810 are as follows: 5 
is the sensitivity control lead. Use a 5000 ohm 
pot to ground. 15 is ground. 3, 4, 7, 9, and 14 
are not connected to anything. 1 is —80 volts 
bias. 6 is +225 volts. 2 is for squelch, use a 
25 k pot in parallel to .1 pf capacitor for it. 
11 is audio output. The filament connections 
are shown in Fig. 1. 


V-8II V-809 V-802 V-801 



Fig. 1. Original filament circuit. 
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LOOK...NO notes! 


FITS ANY C. B. OR HAM ANTENNA 


THIS RIGID CHROME STEEL ANTENNA MOUNT FASTENS TO YOUR 
CAR TRUNK LID IN MINUTES ... AND NO BODY HOLES ARE 
NECESSARY! INCREASES RADIATION EFFICIENCY OVER BUMPER 
TYPE MOUNTS WITH SUPERIOR GROUND PLANE EFFECT. SEE 
THESE MODERN MOUNTS AT YOUR DISTRIBUTOR-DEALER OR 
REMIT $8.95 (Check or M. 0.) TO E-Z MOBILE ANTENNA 
MOUNT INC., P.O. BOX 277, ALGONAC, MICHIGAN. (Michigan 
residents add 4 % sales tax) 

SPECIFY ANTENNA MOUNT HOLE DESIRED ( 3 /*"- 3 /* "-SMALL OR 
MEDIUM BALL) 

DEALER INQUIRIES INVITED 


*825 



:¥v: 



MOBILE ANTENNA MOUNT 


The builder may use whatever he may have 
available in power supplies. The B+ should 
be 225 volts at 100 ma, and a bias voltage of 
—80 volts is needed. The filaments will require 
6.3 volts at 3 amps. 

Tuning and operation 

After the RF stages and first injection oscil¬ 
lator have been tuned to their approximate 
frequency, power should then be turned on. 
After a smoke test the oscillator should be 
checked to see that oscillation is taking place. 
A GDO can be used for this operation or a 
sensitive wave meter by close coupling to the 
oscillator tube (V-807). After the oscillator 
section is working properly a signal generator 
should be used to peak up the RF section. 
If no signal generator is available couple an 
antenna to J-801 and starting with C-811 cap. 
peak up on the noise then proceed to C-810 
doing the same. Last the antenna section 
should be peaked with variable cap. C-803. 

If speaker operation is desired an additional 
stage of audio will be needed which can be 
built into the power supply. The author has 
experienced no difficulty with this unit. Signal 
results are very good, and with xtal operation 
no drift was noticeable. 

. . . K3CES 
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HAVE MORE FUN ON 

VHF/UHF 

$9.75 U 

ALL 5 FOR $45 'MfJ* F. 

VHF/UHF ABSORPTION WAVEMETERS 

Hand calibrated from crystal oscillators by 
K1CLL. Now you can find the 432 me and 1296 
me bands. Know the frequency of your doublers, 
triplers and oscillators. Don't guess' 


VHF-1 40-135 me 
VHF-2 135-355 me 



UHF-1 350- 675 me 
UHF-2 600-1100 me 
UHF-3 950-1400 me 

Mahogany Carrying Case 
For Five Wavemeters 
$22.50 


In stock. Send check or money order for 48 
hour shipment. 

Hoisington Research Company 

Far Ower Farm, 603-924-3030, Peterborough, N. H, 







George Allen K1EUJ 
74 Wells St. 

Westerly, Rhode Island 


BC-453 Series Receivers 

Simplest Conversion 


The BC-453 series receivers can still be ob¬ 
tained from surplus houses or the junkboxes of 
neighboring hams. This series receiver, while 
not very selective, is still quite useable as a 
regular ham band receiver (when the bands 
aren’t too crowded), or as a receiver used in 
conjunction with an hf of vhf converter. There 
have been several published conversions for 
this receiver; however, most of these are in¬ 
volved and do more than just get these re¬ 
ceivers working. This article describes a very 
simple, step-by-step conversion process which 
will get this receiver operating into a pair of 
earphones inside two hours, provided you have 
an available power supply. 

The conversion process described in this 
article was developed and tested on several 
BC-454 receivers; however, the instructions 
also applv to the BC-453 (190-550 kc), the 
BC-455 (6-9 me), and the BC-946B (520- 
1500 kc). 

Filament conversion 

Refer to Fig. 1 to make the following con¬ 
version steps to put the filaments in parallel. 
Step 1—Remove bottom plate from receiver. 
Step 2—Unscrew the capacitors above sockets 
B, E, and F in order to gain access to 
the tube sockets. 

Step 3—Observe wire running from pin 7 of 
socket A to pin 2 of F. Disconnect 
this wire from pin 2 of F and connect 
to pin 7 of F. 

Step 4—Observe wire running from pin 7 of C 
to pin 7 of E. Disconnect from pin 7 
of E and connect to pin 2 of E. 
Ground pin 7 of E. 

Step 5—Remove the wire running from pin 2 
of D to pin 7 of B. Ground pin 2 of 
D. Run new wire from pin 7 of D to 
pin 7 of B. 

All of the filaments are now in parallel. 

George was formerly W3ZIG. He’s a physicist 
(B.S. Muhlenberg) with General Dynamics' 
Electric Boat and has published a book “The 
Asian Tide and Other Poems.” 
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Step 6—Screw the capacitors back in place 
and put the bottom plate back on. 

Wiring front panel adapter 

The following parts will be needed to com¬ 
plete the conversion: 1-s.p.s.t. toggle switch 
for bfo switch, 1-earphone jack, 1-small 20 k 
pot. (anything between 5 k and 50 k will work) 
this pot must be physically small so it can be 
mounted on front cover plate. 

Step 7—Remove small cover plate from the 
front panel of the receiver. Remove 
the female plug from this cover and 
discard. 

Step 8—Drill this cover plate to take the jack, 
switch, and pot. (no parts layout is 
given for this step since it is assumed 
junkbox parts will be used. Needless 
to say, junkbox parts vary consider¬ 
ably.) 

Step 9—Make the connections as shown in 
Fig. 2 by soldering directly to the 
exposed pins. 

Step 10—Screw the cover plate back on to the 
receiver being careful not to short 
the components on the cover plate. 

Power connections 

Fig. 3 shows the power connections to be 
made to the dynamotor socket on the top-rear 
of the receiver. If your receiver still has the 
dynamotor attached, remove it completely and 
add it to the junk box. B plus voltage of 100 
to 220 volts may be used. I use a B+ voltage 



BOTTOM VIEW 

Fig. 1. Location of parts of the BC-453 series re¬ 
ceivers. 
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Fiq. 2. Connections to the front panel plug. 

of 180 v and get excellent results. If you have 
12v filament voltage available (ac or dc), you 
may use the tubes supplied with the receiver, 
however, if you only have 6 v filament voltage, 
it will be necessary to make the following tube 
replacements: 

Replace 12SK7 by 6SK7 

Replace 12A6 by 6K6 

Replace 12SR7 by 6SQ7 

Replace 12K8Y by 6K8 

Operation 

Connect a set of headphones to the jack 
installed on the front panel, connect any an¬ 
tenna to the antenna jack, hook up a power 
supply and you’re ready to go. Adjust the pot 
(the rf gain control) to a comfortable listen¬ 
ing level, peak the “align input” control to 
maximum volume and then readjust the rf gain 
control. 

When I converted my BC-454, I was a bit 
dismayed to discover that I had no tuning 
knob for the receiver. I did, however, have a 
few scraps of old rubber tubing of %e inch 
inside diameter. Tubing of this size slips easily 
over the tuning gear and makes an excellent 
tuning device. 

The receiver as it stands with the 6 or 12 
volt set of tubes is quite sensitive; however, 
additional sensitivity may be obtained with 
6 v tubes by replacing the 6SK7’s by surplus 

717A’s. 

. . . KIEVJ 


12V WITH 12V TUBES 

®v with 6v tubes 



Fig. 3. Power connections to the receiver. 



Qnbwducmq- a NEW 

TRANSISTOR 
TV CAMERA KIT 

PERFECT FOR HAMS, EXPERIMENTERS, & 
LOW BUDGET INDUSTRIAL APPLICATIONS. 


FINALLY! A TRANSISTOR CAMERA KIT SELLING 
FOR UNDER S1SO.0O. THIS iS LESS THAN THE COST 
OF ANY OTHER NATIONALLY ADVERTISED CAMERA 
-EITHER TRANSISTOR OR TUBER 

BUT DON’T BE FOOLED INTO THINKING »E*VE 
SACRIFICED QUALITY FOR ECONOMY, WE HAVEN'T* 
IT’S performance will delight you. 


So«t« of th« owtstonamg leotvr** »i»cUkN>, 

* Siaflf piece printed circuit board for 
trovble-fr** assembly. 

* t stag*. high fain, Sow ne*se video amp, 

" Regulated power supply. 

* Self-contained sync and bloating gen. 

* 2b MMicoaducKw circuit (!7 transistors, 

8 silicon diodet and I tenet). 

* RF or VIDEO outputs. No need to woddy 
TV set, just connect to ant. terminal* am 
tune to a blank channel between 2 ond 6? 



Eetrewely eo»y*t©-understood 31 page 
»tep-bf-step construction manual. 


Space w«ply doesn’t permit u* to go 
into aeat detail, so if yay r * mteresteo 



«to gta at , 

why not yens for a 
TV catalog? It's 


mt new WE 
ed with detaile 


MODEL XT-IA CAMERA KIT less vtd.con.JU9.S0. 

Postpaid delivery anywhere in U.S.A. and Canada, 

of Hard-to-fmd components. 


info, block diagrams, actual televised pictures, plus o comprehensive Silting of hard- 
h»« and transistor starter type kits, lenses, yidiccns, etc. Please include IQ« to cover postage. 


Dji c;c<i*/aSJd 

n 

South Sioux City, Nebraskg 68776 


Post Office Box 396*5 


MOBILERS • SURPLUS USERS 

Why Guessavert When You Can Tunavert? 



TUNABLE. CALIBRATED transistor converters for auto and 
Home radios. Excellent Sensitivity, Selectivity, S/N ratio, 
and Image Rejection. 


into auto ant. 

SSB- 


Just plug 
jack! 

BFO models 
CWAM-FM! 

6-1 Smooth Reduction 
Tuning! 


copy 


2 Week MONEY BACK 
GUARANTEE! 

No wires, No soldering! 

9 volt battery powered! 
100% American made! 
Shipped from Stock! 


BAND 

MODEL 

COVERS 

OUTPUT 

PRICE 

Marine 

Marine 

2-3 me. 

550 ke. 

$19.95 ppd. 

Shortwave 

SWL 

9-10 me. 

550 ke. 

$19.95 ppd. 

Shortwave 

SW 

14-18 me. 

800 ke. 

$19.95 ppd. 

Police, 





Fire, ete. 

375 

37 -50 me. 

1500 ke. 

$34.95 ppd. 

CB & 10 M. 

273 

26.9-30 me. 

1500 ke. 

$34.95 ppd. 

6 Meters 

504 

49.5-54.5 me. 

1500 ke. 

$34.95 ppd. 

160 Meters 

160 

1.8-2-0 me. 

550 ke. 

$19.95 ppd. 

75 Meters 

75 

3.8-4.0 me. 

550 ke. 

$19.95 ppd. 


TUNAVERTERS 
160 M 1600 

80 M 800 

75 M 750 

40 ■ 400 

20 M 200 

15 M 150 


with tenable 

1.8- 2.0 are. 
3.4-4.0 mt. 

3.8- 4.0 arc. 
6.97-7.325 me. 
14.0-14.35 me. 
20.9-22.0 me. 


8F0 


for SSB-CW-AM-FM 
550 ke. $24.95 ppd. 

550 ke. $24.95 ppd. 

550 ke. $24.95 ppd. 

830 ke. $24.95 ppd. 

830 ke. $24.95 ppd. 

1500 ke. $24.95 ppd. 


Connecting coax Included with non-amateur, CB, & 6 M. 
Special 24" connecting coax for HF amateur models , . . $.85 


HERBERT SALCH ft CO. 


Bonnie View, Woodsboro, Texas 
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Advised by my lawyers th*t 
don * c ^ c^iji ' proofread y 

ars aTouaeMof and 

this 4# wAe^llisW JtwKf for 
have no other recourse but 
should be tarred and featfc, 

Dear 73: 

I’ve had many requests for help from USA amateurs 
concerning putting 12 volts In VW’s as in my article 
in the March 73. A new possibility is a three phase 
generator for the VW 1200 and 1300. It is made by 
Bosch and is shorter than the traditional generators 
so can be mounted without altering the hitter-system. 
You can buy the necessary fittings from Bosch. If 
you want to make your whole car 12 volts, you must 
not break up the 6 volt generator or the fan of the 
air cooling system would not be driven. 

I will gladly be of help in supplying the parts. 

Hein Ahlers DJ2UL 
Oldenburg, Germany 

Dear 73: 

There will be a Korean QSO Party from 2400 GMT 
2 July 66 until 2400 GMT 4 July 66. Present plans call 
for maximum participation from the HL9’s and it is 
hoped that the HM’s will also participate. The party 
will be held on all bands and all modes. 

An appropriate award will be made to the station 
outside Korea submitting logs with the most HL9 and 
HM contacts during this period. Logs should be sent 
to Eight Army Radio Club, Electronics Craft Shop, 
19th General Support Group, APO San Francisco 96301. 

So here’s a chance to get Korea for that DXCC and 
also a chance to get the Kimchi Award sponsored by 
the Eight Army Radio Club. 

Marti/i L. Smedley W A3 ERL 

Sec/Treas 

Eight US Army Radio Club 

Dear Wayne: 

I just received the April issue of QST and turned 
to the Sweepstakes results. I feverishly searched for 
my score as this was my first SS. Seventh in L.A., 
not bad. As I looked over the other scores I was as¬ 
tonished by the obvious and flagrant cheating most 
section winners displayed in submitting their power 
multiplier. It seems mine is the only station placing 
in the top ten in L.A. using over 150 watts input. Dis¬ 
regarding that, I know for a fact that this is not true. 
It must be obvious to any contest participant that it is 
almost impossible to rack up a huge score using low 
power. You cannot control a frequency using under 
150 watts in the heat of the contest. I feel especially 
sorry for those stations who accurately reported their 
score only to be pushed out of a section win by a ham 
who lied about his power. This practice induces those 
who wish to be honest to cheat so that they may com¬ 
pete on the same standard as the big guns. The ARRL 
obviously recognizes the situation and by their silence 
sanctions this practice. Wayne, take over now. 

Ken Feldman WB6FRP 
Los Angeles, California 

Alas Ken, many of us have been asking that this 
stupid rule of the Sweepstakes be changed for many 
years, but to no avail. It has always been that way 
and I suppose it always will be. In my first SS partici¬ 
pation, back in 1941, 25 years ago, the complaint was 
the same. Virtually all of the winners had to cheat to 
win. Great for the sport, eh? 

It was difficult to figure out from the mish-mash re¬ 
port in QST on the 1965 Sweepstakes, but, neglecting 
that finky power multiplier, it looks as if WA4NGO in 
Florida with 926 contacts in 73 sections was first and 
W2NSD/1 in New Hampshire with 823 contacts in 73 
sections was second. And I’m embarrassed for the 
League and the 16 other “winners” who claimed they 
were using under 150 watts and took the multiplier. 
Ken, we all know how much power these fellows were 
running. 


Dear Wayne, 

Can you or anybody else tell me why in the name of 
statistics do we have to have forty-eight hours of DX 
contest on the weekends? 

There is enough activity going on during a normal 
weekend to prove most anything; furthermore, DX 
operation of the rag-chewing variety gives a more 
concrete idea how good the equipment and band con¬ 
ditions are. If it is necessary to gather statistics to 
prove that the amateur bands are overcrowded, I 
would say that a mid-week contest would be far more 
convincing, because there would have to be some sac¬ 
rifice on the part of the participants whose free time 
normally falls on the weekends. 

I think that these two day contests are in poorer 
taste than the DXpeditions. Granted that everyone 
likes to work a new QTH, but just what a fleeting 
period of operation in another wise non-communicative 
location proves, except that there are no radio dead- 
spots, is more than I can see. If the time and money 
spent for these expeditions was contributed to the 
establishment of an amateur club among the inhabi¬ 
tants of these regions, then there would be some last¬ 
ing benefit to world-wide amateur radio. What do you 
say? 

Herbert Heath, Sr. DJ0KK 


April Issue 

It’s a bit hard to print, but W0AIO apparently didn’t 
like Annie, so he sent us a skunk along with the 
Annie torn out of his gc. Paul. 

Dear 73: 

Today I received my April 73. Congratulations to 
you and Wayne Pierce on a job well done. For next 
year how about a foldout of a . . . well . . . uh . . . 
you know . . . 

John Hall WN2UHK 
Hornell, N.Y. 

PS. I’m a minor, so please send future issues in an un¬ 
marked wrapper. 

Dear 73: 

Please rush me another copy of the April 73. Some 
*#%&@^ stole the centerfold from mine. 

Nemo 

Dear Paul: 

73 arrived today. Noting the cover, quickly turned 
to the center page fold-out of a bare foot VOA trans¬ 
mitter. But it wasn’t there. 

Think the short note about the author of some arti¬ 
cles is very good. Let us know who the authors are. 

Dave WA9BQQ 
Chicago, Illinois 

Dear Sir: 

Just received the very mediocre April 73. 

You must really be hard up for articles and useful 
information. 

After looking at the (CENSORED) Isic] on pages 
124, 125 and 126, will you please reconsider? If you 
can’t come up with anything better than that, please 
leave three pages blank so I can at least use them for 
scratch paper. 

W. A. Sayles 

Dear Paul: 

Re your question on comments about the contents 
of 73 in April. 

Only a CB column is missing to make 73 jack of all 
and master of none. Pages 51 [Ham Word Play] and 
124 [Annie] stink, 38, 80 and 86 are very good and 7 
is juvenile. 82 and diode checker are out of CQ and 
QST. 

All in all 73 is not too bad even if Wayne always 
wants help or money for his projects; he is as bad as 
I am but then he does not like me anyway. 

VE6TW 

Thanks for your comments. Wayne says he doesn’t 
even know you. How can he dislike you? Paul 
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Standard Frequencies 


Dear 73: 

"Standard Frequencies,” a short article in September 
1965 73 said . . 1000 cycles (is available) from the 
telephone company by dialing any local exchange 
followed by 9945.” It should have added “in the New 
York City area.” Apparently each Bell Telephone divi¬ 
sion has a different number for its 1000 cycle test tone. 
In the Minneapolis-St. Paul area it is any exchange 
followed by 4098. Telephone companies are reluctant 
to reveal the number for fear of overloading the line 
power-wise, but a little serious spade work will turn 
it up. I was able to compare the Minnesota and New 
York City tones with a telephone on each ear, and the 
tones were identical, so apparently they are extremely 
accurate as to frequency. 

Robert Kuehn W0HKF 

West St. Paul, Minn. 

Dear 73: 

The need for well organized traffic nets on the VHF 
frequencies is here. One good example of this was the 
recent blackout in New England, which I understand 
was handled quite well by the VHF boys in that area. 
I feel that the amateurs don’t realize the importance 
of these nets until a crisis hits their area and then 
it’s too late to think about organizing a traffic net. We 
are a group of well trained individuals who could, 
given leadership and time, set up one of the finest 
emergency nets ever dreamed of. I am speaking of 
the amateur who is on the VHF frequencies. There is 
a need! Over 300 disasters occur in the U.S. every 
year and the next one could involve you and your 
loved ones. There are a number of these well orga¬ 
nized groups in this country, but then there are others, 
like the North-South Carolina, Georgia sections that 
are lacking in emergency groups. Why does this situa¬ 
tion exist? One good reason is the lack of activity. 
Night after night I can sit at the “rig” and hear no 
signals for 200 miles. Why can't we get the boys on 
the low bands to do their local rag chewing on 6 or 2 
meters? They are crazy to try what they’re doing on 
the 75 meter band: I’ll tell you my explanation of the 
matter. These boys, for the most part, are scared to 
give it a try. They think that equipment is to hard to 
get or build. They also feel that there won’t be enough 
people to talk to. These are good reasons on the sur¬ 
face, but when you get right down to fact, they hold 
no water. You put forth effort and some determination 
and these problems will no longer exist. If everyone 
would talk up VHF on the low bands and point out 
that there are many open frequencies . . . QRM 
FREE to rag chew on locally, then maybe more people 
would get on. I have heard too many “slams” against 
VHF and it hurts. “Sure I’m on 2 meters. I thought 
everyone was ... at least all of us that have a tele¬ 
phone ... ha ha.” Or you might hear, “There sure 
is plenty of space on VHF. I was up there and listened 
for one whole week and heard no one . . . What did 
I have on 6? . . . Oh, a sixer into my ten-twenty-forty 
meter vertical. Sure loaded up good though . , What 
is wrong with these supposedly “skilled technicians”? 
Can’t they read the instruction manual that clearly 
states that a good beam CUT TO FREQUENCY is 
needed for satisfactory results? We need more positive 
thinking towards these bands. If we are to use them 
for what they are best suited for, that being local 
QSO’s and local traffic and emergencies!!! If more of 
the low band boys would talk up VHF, or better yet 
shut their mouths when they don’t know anything 
about them, we would have more activity up on these 
blessed and peaceful bands ... or maybe not. Nobody 
want to be alone. Over the past five years that I have 
been in S.C., I have heard many stations come and go 
on 6 and 2 meters. They don’t stay, or they do so little 
operating that they might as well be gone. 

The Greenville VHF Society has proposed a plan 
that might help matters in this area. We would like to 
form a loose federation of clubs in this Tri-State area 
(mainly the ones that are interested in VHF), and 
through this organization, form a well organized traffic 
net to bind the states together. Furthermore, an ex¬ 
change of information between the clubs in the form 
of bulletins, newspapers and/or membership represen¬ 
tation for lectures would keep the union alive. If the 


clubs would consent, an annual conference could be 
held at which time officers could be elected and at 
which, outstanding VHF men (such as yourself) and 
also representatives of manufacturing companies could 
come and lecture on VHF topics. This would be up 
to the individual clubs as the federation does not in¬ 
tend to change any of the basic or political structures 
of the "local club.” The federation would be only a 
supplement or an aid to them. 

Needless to say, it would take a lot of time and a 
great deal of work, but we are willing to take the 
first step in this matter only if we feel that others will 
take their share of the load. I have appointed the vice- 
president of the club to take over the program and to 
handle any correspondence that there might be. He 
will be more than happy to receive letters and com¬ 
ment both pro or con. Please address all correspond¬ 
ence to Ron Higgs, WA4ZBV, 106 Clarendon Dr., Clem- 
son, S.C. 29631. 

R. P. Gruickshank WA4LTS 

President 

Greenville S.C. VHF Society 

OX Antennas 

Dear Paul, 

It seems that my article in the April 1966 issue of 73 
(“A Look at Antennas for DX,” p. 68) has stirred 
some measure of controversy among the DX frater¬ 
nity. Letters which have come to me in the last two 
weeks have largely sought to differ with my state¬ 
ments as to the relative merits of vertical and hori¬ 
zontal polarization for long-distance propagation. 

Before commenting on the arguments expressed in 
the letters, though, let’s correct an ommission in the 
text of the article, as published. It looks as though 
the typesetter completely missed page 6 of the original 
typewritten manuscript. In the right-hand column of 
page 71 there appears a sentence which is partially in 
italics. This sentence is correct, but the next is not. 
To correct the article, substitute all of the following 
for the incorrect sentence: 

The point of this is that an intelligent choice of 
antenna height consistent with Figs. 4 and 5 and your 
pocketbook will get you the best DX signal for the 
money you have. 

Now let’s talk about some specific antennas. If you 
have bought or built the tower that best fits your 
wallet and radiation angle requirements, it is time to 
find an antenna with the most gain and front-to-back 
ratio you can afford. Keep in mind that the radiation 
angle is almost completely established by the antenna 
height, not by the type of antenna, with the mild 
exception of the cubical quad, which will be discussed 
later. 

Of course the Cadillac of DX antennas is the rhom¬ 
bic, with the vee-beam a close second. If you can 
afford it, and have the space, put some up. The design 
tables are readily found in the handbooks. The 
average ham, however, must make up his mind be¬ 
tween the various types of tower-mounted rotatable 
arrays. The most popular of these types are the Yagi 
and the quad, so let’s compare the two. 


Quad vs. Yagi 

Perusal of the reams of information that has been 
written about the quad and Yagi arrays brings to 
light some interesting points of difference between the 
two. Probably the most important difference con¬ 
cerns the radiation angles obtainable from them. For 
heights greater than one-half wavelength Fig. 4 ap¬ 
plies to the quad just like any other antenna. At a 
height of one-half wavelength or less, however, the 
quad produces slightly lower angle radiation than the 
Yagi will. (End correction) 

Now in hopes of clearing up the questions posed by 
those interested enough to write letters, I will reiterate 
some of the points made in the article. 

1. The real interest a DX man has in his antenna is 
in creating the maximum signal strength at the DX 
location. If his antenna does this while transmitting, it 
will also make a superior receiving antenna for listen¬ 
ing. So the question resolves itself into this; which 
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polarization produces the maximum field strength at 
the distant location? The relative merit of an antenna 
to produce this distant field strength is evident in its 
vertical radiation pattern. The important considera¬ 
tions are the vertical angle of the lowest lobe; and 
the length of the lobe, which represents the field 
strength generated by the antenna. This disregards 
gain in the horizontal plane, of course. 

2. For equal total antenna heights above average 
ground greater than one-half wavelength, the vertical 
and horizontal both produce roughly the same radia¬ 
tion angle at the usual DX frequencies. This assumes 
that the horizontal antenna is a half-wave dipole, and 
the vertical is composed of an array of half-wave 
dipoles arranged collinearly and fed in phase. But 
(although the radiation angles are about the same), 
the horizontal will produce at least 3 db more signal 
strength in the lower lobe. This is because horizon¬ 
tally polarized energy radiated nearly parallel to the 
earth's surface is more completely reflected than is 
vertically polarized energy. 

3. It is true that continuing to stack collinear verti¬ 
cal dipoles to greater and greater heights will produce 
lower and lower radiation angles. But due to poor 
reflection characteristics of the actual average ground 
for vertically polarized energy, the radiated field 
strength is simultaneously decreasing in these lower 
lobes. The net effect is that a simple horizontal dipole, 
mounted at the same total height, will radiate a 
stronger signal to the DX location than will an array 
of collinear vertical dipoles. 

4. Let’s take a look at two examples. First, assume 
a particular ham has a five-eighths wavelength high 
(about 40 feet) wooden mast for use on 20 meters. He 
can either run a five-eighths wave vertical wire up 
the side, or he can mount a horizontal dipole of 
aluminum tubing on top. The cost would be about the 
same in either case. Which will produce the better DX 
signal? Consideration of Figs. 2, 3 and 4 in the original 
article will lead to the conclusion that the vertical 
radiation angles from both antennas would be about 
23 degrees. This is true, but the field strength from 
the horizontal dipole will be just about 3 db greater. 
These statements can be proven (with some effort) 
through use of Equations 27a and 27b, p. 699 refer¬ 
ence 2, and the image concept. This was where the 
computer came in handy!! 

5. Another example is a comparison between the 
antenna shown in Figs. 2d and 3, and a horizontal 
dipole mounted at one wavelength. Again the total 
heights are the same, and again the radiation angles 
will be about the same. But the horizontal dipole will 
give about 3 db more signal strength at this angle, 
and would give about 6 db were it not for the fact 
that the radiation pattern has split into two vertical 
lobes. 

6. The purpose of my article was not to malign the 
vertical as a DX antenna. After all, many amateurs 
are having good success with them, and will continue 
to work their share of the DX. I would simply point 
out that the horizontal is consistently somewhat su¬ 
perior at frequencies above 10 megacycles, where 
equal total antenna heights are compared. On the 40 
meter band the situation is about a toss-up, with 
possibly a very slight edge to the vertical, since a 40 
meter horizontal dipole can’t be supported on a single 
rickety wooden pole, but a vertical made of wire can 
be run up the side. For the man who is well-heeled, 
however, the horizontal will probably buy him better 
performance if he is willing to spend the money 
needed to gain the necessary height. On the 80 and 
160 meter bands, I consider the vertical to be the 
best choice. 

I hope the foregoing has shed some additional light 
on the DX antenna problem. For those who might be 
interested in discussing the problem further I am 
found frequently on the 40 through 10 meter bands 
(both SSB and CW), and would be happy to schedule 
a QSO with anyone to exchange views. 

Bob Nelson K6ZGQ/5 

San Antonio, Texas 

P.S.—The DX antenna here is a tri-bander (20-15-10) 

at 72 feet. 


Dear Wayne, 

In response to the letter of Paul Gihring (W9JAB), 
in the March 73, I would like to correct what seems to 
be a misapprehension concerning the state of gravita¬ 
tional theory. While no contemporary physical theory 
is in totally satisfactory condition, it is not true that 
"any physical explanation or definition for the gravity 
field has scarcely been touched on.’’ One might begin 
his reading on the subject with the basic papers of 
Einstein and others which were first published in the 
initial decades of this century. (Now available in Dover 
paperback). A considerable body of published experi¬ 
mental and theoretical materials exists in the litera¬ 
ture from that time on until the present, where the 
work of Wheeler, Dicke and Feynman (to mention 
only a few) can be found continuing the same tradi¬ 
tion in almost any recent volumes of the Physical Re¬ 
view. Unfortunately, the casual reader will have as 
much or more difficulty in reading these works as did 
the contemporaries of Maxwell in the last century, 
upon first encountering his momentous theory. 

Still, I would hate to see this discourage the ama¬ 
teur experimenter. The fresh and unprejudiced point 
of view has nearly always proved fruitful for the 
progress of our knowledge of the physical universe, 
and this may be no exception. It may also be that the 
extreme care needed in observing effects known to be 
so small is not outside the realms of possibility for to¬ 
day’s advanced hams. 

Andrew J. Dufner WA7CXW/6 

Los Gatos. Cal. 


WTW 

Dear Wayne and Gus: 

I received the dope on WTW this morning and am 
glad to see someone come up with a sensible award 
for DXers. You can count on me trying to be one of 
the first WTWers from the fifth district. I used to be 
very active in DX back when Wayne was at CQ and 
Dick KV4AA was DX editor, but after the way CQ 
and ARRL has run their DX departments I just 
haven’t had the enthusiasm I used to have back when 
I organized the West Gulf DX Club and was its presi¬ 
dent for the first two years. 

Bob Wagner W5KUC 
Honey Grove, Texas 


Corrections to Articles 

Dear 73: 

I don’t mean to nit-pic the feedline article by 
W0OPA in March because I enjoyed it very much, but 
in Fig. 3, I believe that Harvey meant for the antenna 
to be a folded dipole rather than a single dipole. For 
just a dipole, the balun should have been a 1:1 match¬ 
ing transformer or a bazooka. 

David Clingerman WA3CCN 


Dear 73: 

Regarding the article on ’’diversity’’ in the April 73, 
page 92: Diversity recombination must be done after 
the detector, so that all RF phase info is lost. Other¬ 
wise there will be RF cancellation regardless of the 
number of antennas. There is a reason for the use of 
the two receivers and the author should have realized 
this. 

Tom Lamb K8ERV 
Mansfield, Ohio 


Dear 73: 

Fine article by John Nelson about Current Propa¬ 
gation. 

Suggest that you run a warning in next issue cau¬ 
tioning against looking directly at the sun thru a tele¬ 
scope. binoculars or other device. Even with a smoked 
glass or other filter one could receive permanent dam¬ 
age to the eye. The best way is to reflect the image 
on to a white card where one may safely examine the 
sun’s surface. 

Hal Burnham K4WIQ 
West Palm Beach, Florida 
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NEW PRODUCTS 



Polytronics PC-6CD 


You’re all familiar with the excellent Poly- 
Comm PC-6. Now Polytronics is making a new 
model, the PC-6CD, that’s civil defense ap¬ 
proved in addition to all of the other features 
you know. The price is only $i99.95 direct or 
from your dealer. Incidentally, Polytronics has 
recently been bought by Vitro Corporation of 
America, a large company well known to read¬ 
ers who are engineers or in the industry. We 
hear that they have some very interesting new 
products in the works. Polytronics, 900 Bur¬ 
lington Avenue, Silver Springs, Md. 20910. 



S-S S-S TV Camera 


Squires-Sanders has just announced a new 
low cost, high quality solid state TV camera 
smaller than a telephone. The camera, the 
SS-310, delivers high resolution pictures on 
video monitors or conventional TV receivers, 
and may be linked to as many screens as de¬ 
sired. The camera contains 19 silicon transis¬ 
tors, 2 germanium transistors and 14 diodes. 
A noteworthy feature is its automatic light 
level control to insure clear pictures under 
virtually all conditions. Price of the SS-301, 
with f 1.4 lens and 25 feet of cable, is only 
$289.95. Squires-Sanders also is making a 
large number of accessories available and the 
man to write for more information is Dick 
Marten at Squires-Sanders, Martinsville Road, 
Millington, N.J. 07946 



ATV Research Transistor Camera Kit 

ATV Research has put together an easy-to- 
huild kit for an inexpensive transistorized TV 
camera. The kit with all parts including the 
pc board, but not the vidieon (which you can 
often get free) costs only $149.50. They also 
make the manual for the camera available for 
85.00 (refundable with order) and hard-to- 
find components for the transistor camera or a 
tube-type camera can be bought for corre¬ 
spondingly reasonable prices. Send for their 
fascinating free catalog today. ATV Research, 
P.O. Box 396, S. Sioux City, Nebraska. 

E-V 602F Mike 

'Fhe new Electro-Voice 6021’ handheld dy¬ 
namic mike is especially designed for mobile 
and other high noise applications with its 
noise cancelling features. The 602F has a 
positive, highly reliable detent switch and the 
whole mike is ruggedly built. Price is $57.50 
from E-V distributors. You can get more in¬ 
formation from Lynea Dalrymple (!) at Elec¬ 
tro-Voice in Buchanan, Michigan 49107. 



Tiny Tor 


Bet you'd like one of these—and you can 
afford it, too. It’s the Tiny Tor alternator that 
supplies up to 350 watts 115 volts AC, 6/12 
volts DC—yet it weighs only 12 lbs., is only 
7)4 x 1031 x 834", is all-metal in construction, 
requires no batteries for starting and uses a 
high quality Ohlssen and Rice % HP, 2 cycle 
recoil start engine. The price is a fantastic 
$79.50 and it’s fully guaranteed: Algert Sales, 
1805 Wilshire Blvd, Los Angeles, California 
90057. 
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Knight-Kit 6 Meter Transceiver 

The new Knight-Kit TR-106 6 meter 

transceiver is going to attract a lot of atten¬ 
tion. It covers 50-52 MHz on receive with 
nnvistor rf stage for a .5 nv sensitivity, and 8 
kHz bandwidth. The receiver is double con¬ 
version, so has high image and if rejection. 
The transmitter runs about 15 watts input to 
the final with high level plate and screen 
modulation. The TR-106 uses 8 MHz crystals 
or the Knight V-107 VFO. Both AC and tran¬ 
sistor 12 volt DC power supplies are built in. 
Price for the transceiver kit is a low $139.95 
and the VFO kit is $19.95. They’re sold by 
Allied Radio, 100 N. Western Avenue, Chi¬ 
cago, Illinois 60680. 


UHF Semiconductors from Tl 

Texas Instruments has recently introduced 
some new UHF and microwave semiconduc¬ 
tors that look interesting. One is a Schottky- 
Barrier UHF mixer diode (TIV305) ideal for 
UHF tuners and microwave mixers. It has a 
typical noise figure of only 6 db at 900 MHz 
(me) and a very low total capacitance to re¬ 
duce the possibility of interference to other 
receivers. Local oscillator power requirements 
are very small, too. One of its big advantages 
is very rugged construction—it uses no deli¬ 
cate cat whiskers for contact. Price is $3.25 
for one. Another new product is a microwave 
germanium planar transistor (TIXM103 and 
104) that can replace TWT’s, tunnel-diode 
amplifiers and paramps—economically. It’s a 
good amplifier and offers up to 6.5 db gain at 
3 GHz with a 5.5 noise figure. Typical NF at 
1.5 GHz is 3.8 db. The price is $82.50 apiece 
for the 103 (takes three to replace a TWT), 
but compare that to typical TWT’s at $2600. 
Also, they’re much smaller, last longer and 
take much less power. Another TI semicon¬ 
ductor is the TIXS39, an NPN epitaxial planar 
silicon transistor ideal for transmitters. It fea¬ 
tures low IM distortion, f T over 1 GHz, typical 
power gain of 13 db at 200 MHz and 3 watts 
dissipation. You can get more info from your 
TI distributor or TI Tech Service. P.O. Box 
5012, Dallas, Texas 75222. 



3.5- 4.0 me, 7.0-7.5 me, 13.85-14.35 me, 21.0-21.5 me, 

28.5- 29.0 me (10 meter full coverage kit available). 
Has Transistorized VFO, crystal lattice filter, ALC, 
AGC & S-meter. 320 watts CW input, 125 AM input. 
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TRI-BAND \ A 

QUAD ANTENNAS \ / 

At last ... a quad an- \ / 

tenna that will really stay \ / 

up in the air. Not a tri- c r> I O \ / I 0 <n 

band, but actually three g \ / a; 

antennas in one. Each O 

band has a spacing of {-> 15 15 <5 

0.15 and an input im- _j . uj 

pedance of 52 ohms. There- u. /|\ 

fore when fed with a ^20 / \ 200 

single RG-8/U coaxial / \ 

feedline, the SWR is 1.5 / \ 

to 1 or less on all bands. / \ 

It. requires no loading / \ 

coils, no baluns, and will w \ 

handle a full 2 KW PEP. / \ 

This quad has a forward / c , nc w,rm \ 

gain of 8 db, a front to / blUt VI tw N 

back ratio of 25 db and . 

a front to side ratio of 50 db. Physically this quad is 17% 
feet long, has a turning radius of less than nine feet yet weighs 
only 21 pounds. The lightweight construction of fiberglass rod 
and aluminum tubing is extremely strong but at the same time 
permits the use of a low cost TV rotator. In fact, an antenna 
of this type lias been up for 3% year's at my QTH and stayed 
up in 65 mph winds with a simulated ice load of 20 pounds. 

These tri-band quad antennas come complete with all fiberglass 
and aluminum spiders, #14 antenna wire, 250 pound test nylon 
guys, all assembly hardware and complete assembly and tuning 
instructions. Shipping weight—28 pounds. (For pictures of the 

quad at my QTH see page 01 of the April T3). ..$99.95 

For mounting rotors down inside the tower, a 1% inch diameter, 
six foot long aluminum tube is available for an additional $2.50 

Illinois resident add local sales tax. 

MACO PRODUCTS 

915 E. Cornell Ave., Springfield, III. 62703 
Phone (217) 544-5891 
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Alco Readout Indicators 



INTRODUCING ! 


ACTUAL SIZE 


ODEL MT-2 


| MULTI-METER 

: -$ 12 . 95 - 

I POST-PAID USA & CANADA 


Alco has just announced a new digital read¬ 
out indicator that should appeal to many ex¬ 
perimenters. It comes in two models, lor 6 
volts or 14, and includes the ten digits and a 
period. The indicator is only about 2M x % 
inches, so should fit just about anywhere. You 
can get more details from Alco Electronic 
Products. Lawrence, Massachusetts. 

No-Mar Antenna Mount 

Xewtronics has just announced the new 
TCM-1 trunk groove antenna mount that per¬ 
mits you to mount your mobile whip without 
drilling any holes in sour car’s finish. The 
mounts don't interfere with trunk closing and 
are fully adjustable. Price is only $3.95 in 
chrome-plated steel or $4.95 in stainless. See 
your distributor for more information or write 
Jim Taylor W8EEC at Newtronies, 3455 Vega 
Avenue, Cleveland, Ohio 44113. 

Drake SW-4 

Serious SWL’s should make sure that they 
get the complete specifications on the new 
Drake SW-4 international short wave broad¬ 
cast receiver. It covers 6-6.5, 9.5-10, 11.5-12, 
15-15.5, 17.5-18, 21.5-22, and 25.5-26 MHz 
with the crystals supplied and offers many 
of the features of the well-known Drake R-4A, 
though adapted specifically for SWBC listen¬ 
ing. Price is $289.00 and you can get more 
information from R. L. Drake Company, 540 
Richard St., Miamisburg, Ohio 45342. 

Higher Power for TA-33 Jr. 

Owners of Mosley TA-33 Junior Trap Mas¬ 
ter antennas may now have higher power by 
replacing the TA-33 Jr. radiator element with 
the MP-33 Tig-Array radiator element 
(MPK-3 Kit). Then the antenna will handle 
750 watts AM/CW or 2000 watts PEP SSB. 
Write to Mosley, 4610 North Lindbergh 
Blvd., Bridgeton, Missouri 63042. 


I QUEMENT 
! ELECTRONICS 

■ 1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 

| "Northern California's Most Complete Ham Store" 
SINCE 1933 


40 meters with your MP-33 

You can use your new Mosley MP-33 Tig- 
Array on 40 by adding a 40 meter rotatable 
dipole (Kit TA-40KR) to it. Addition of the 
TA-40KR doesn’t change any of the MP-33’s 
electrical characteristics. The TA-40KR may 
also be added to 40 to the TA-31, TA-32, 
TA-33 and TA-36, or to the modified TA-33 
[r. (see paragraph above). Write Mosley for 
more information. 


92 


73 MAGAZINE 















Vista 212 Tape Recorder 


There are so many cheap junky tape record¬ 
ers on the market these days that it is hard to 
know what to buy when you decide that you 
need something along this line. Most of us 
have probably been stung in our first buy, or 
at least have a friend who did. 

While out in Los Angeles I dropped in at 
Radio Products Sales and they were featuring 
the Vista 212 for under $40. This, if it worked, 
looked like just what I needed. It could be 
used on the operating table to record DX con¬ 
tacts that I wanted to play back later ... an 
accessory phone pickup was available so I 
could record phone calls I wanted to remem¬ 
ber . . . and 1 could take it to club meetings 
and hear my talks over again to see where I 
might improve them. The little tiling only 
weighed 4!4 pounds, complete with batteries. 

Naturally I bought one. I think the small 
size (8" x 10" x 3") made it particularly attrac¬ 
tive for it was small enough for me to pack 
along on my trips. I also liked the two speed 
facility so I could record music, if I wanted, 
at the higher speed and most of the rest of 
my stuff at the slow speed which would give 
me an hour of recording on the 3 l /2" reel of 
tape on each side. Another good feature was 
the automatic level for recording . . . there 
was no control for this, it just set the level 
automatically and I found that it would record 
voices across the room as well as my own 
right up close. 

This little recorder goes everywhere with 
me now and I have not had a moment’s regret 
about buying it. When I'm home it sits on my 
desk ready to record from the phone or off 
the air. When I’m away I pack it in a corner 
of my bag. I find the recorder to be quite 
reliable and simple to operate. 

. . . W2NSD/1 


Motorola Semiconductor Data Supplement 

A few months ago we mentioned the new 
Motorola Semiconductor Data Manual, a fat, 
full listing of all the Motorola Semiconductor 
devices with their complete spec sheets and 
some other useful information. Well, Motorola 
hasn’t been sitting on their hands, as the new 
Supplement 1 to this manual proves. It costs 
$1 and lists all of their newer semiconductors. 
You can get a copy from your Motorola dis¬ 
tributor or from TIC, Motorola. Box 955, 
Phoenix, Arizona 85001. 



$5.95 


MAKE ONE COAX CABLE 
DO THE WORK OF THREE! 

This low cost three position coax switch 
is perfect for hams, CB’ers, servicing 
and experimenting. You can use this 
switch to transfer your transmitter or 
transceiver to three antennas or to 
transfer three separate transmitters to 
one antenna. Look at these features: 

• Handles more than 1000 watts 
of power 

• Selects any one of three inputs 

• May be cascaded 

• Uses standard SO-239 (UHF) 
connectors 

• Negligible insertion loss and 
leakage 

• Sturdy construction 

• Durable satin-etched finish 

• Fantastic low price of $5.95 

Order a number of these coax switches 
at this low, low price today. 

PRODUCTS SALES INC. 

1501 SOUTH HILL STREET 
LOS ANGELES, CALIFORNIA 90015 

The West's Oldest Ham Distributor 
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Propagation Chart 


JUNE 1966 


J. H. Nelson 


EASTERN UNITED STATES TO: 


GMT: 00 02 04 


16 18 20 22 


.« I !. 


USTRALIA II 


iffl m m Hbj iim i 

sasssssi 



CENTRAL UNITED STATES TO 


IBIHQBIBlIBil 



WESTERN UNITED STATES TO: 



# Very difficult circuit this hour. 

* Next higher frequency may be useful this hour. 

Good: 1-4, 6-8, 10-13, 17-20, 22, 23, 25-28 
Fair: 5, 9, 14, 24, 29, 30 
Poor: 15, 16, 21 

VHF DX: 3, 8, 9, 16-18, 29, 30 


GET STARTED 
WITH THE 
TOWER YOU CAN 
GROW WITH ... 


TRISTAO TOWERS 

featuring "ADD-A-SECTION" Design 

Tristao . . . the pioneer name m tower 
design and manufacture. Here is the 
tower line that is premium quality, yet 
realistically priced and designed to en¬ 
able you to keep adding sections as 
you grow. A Tristao Tower is a lifetime 
investment from your very first section. 
Besides engineered quality, all towers 
feature channel lacing and are hot 
dipped galvanized inside and out. They 
meet all building code requirements. 
Motorized models available. 

Write for FREE Catalogs and detailed 
information TODAY, or see your dis¬ 
tributor. 

J “Towers above all" 

TRISTAO TOWER CO. 

415 E. 5th St. - Hanford, California 


BROADBAND FERRITE BALUN 

• 2-30 MC 

• 2 KW P.E.P. ... 

• Completely Weatherproof - MMWI i 

• 1:1 or 4:1 Ratio (specify) I 

• Mounting for Beam or j —» 1 D® 

Dipole L. J 

Nearly perfect characteristics are obtained by the use of low 
loss ferrite materials and special winding techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damage. Model 601 is de¬ 
signed for a 1:1 ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 601A is available for applications re¬ 
quiring a 4:1 ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG58A/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Plat Postage with mating UG21B/U add $1.00. 
Write tor data sheet or set year local dealer 

TRANSLAB INC. 

4754 Federal Blvd. San Diego, Calif. 92102 



TENNA-BAL 

-COAX A*4T0*O. - 

V tru r> » *. /r> * A1JH 


BROAD BAND BALUN fflflnetppd. 

• Flat in the amateur bands in U.S.A. 

from 3 to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to antenna or 
balanced line. • Improves efficiency and radia¬ 
tion pattern. 

Two models, 1 to 1 or 4 to 1 impedonce ratio 
Size 1V4" OD x 4" long. Wt. 4 cz. 
FUGLE LABS 1835 Watchune Ave., Plainfield, H.J. 
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ALLTRONICS-HOWARD MODEL L RTTY CONVERTER 

Telewriter Model "L" frequency shift converter designed 
for two-tone AM or FM with limiter operation available 
by switch. Solid state ratio corrector compensates for lad¬ 
ing signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet dc loop supply built-in with bias supply and 
octal socket for optional polar relay to key transmitter. 
6W6 keyer tube. Plug-in discriminator for 850 cycle or 
other shifts. Cathode ray or dual eye indicator. Auto-start 
control system optional. Prices for 19" rack mounting: 
Model "L” with dual eye $199. Model "L" with C. R. tube 
indicator $279. Cabinet $19.50 

AUTRONICS—HOWARD CO. 

Box 19. Boston, Mass. 02101. Tel. 617-742-9048 


ALL BAND TRAP ANTENNA ! 



Reduces Interference anil w For ALL Amateur Transmlt- 
Noise on All Makes Short | ters. Guaranteed for 1000 

Wave Receivers. Makes World I Watts AM 2000 SSB PI 
Wide Reception Stronger. I Net or Link Direct Feed. 

Clearer on All Bands! | Light, Neat. Weatherproof. 

Complete as shown total length 102 ft. wit.li 9C ft. of 72 ohm 
balanced twiiillne. Hl-impacl molded resonant traps. (Wt. 3 
02 . 1" x 5" long). You just tunc to desired hand for beamllkc 
results. Excellent for ALL world-wide short-wave receivers and 
amateur trantmiliters. For NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OB CADGETS NEEDED! 

Eliminates 5 separate antennas with excellent performance 

guaranteed. Inconspicuous tor Fussy Neighborhoods' No HAY¬ 
WIRE HOUSE APPEARANCE! EASY INSTALLATION! 
Complete Instructions. 

75-40-20 -15-10 meter bands. Complete ... . $17.95 

40-20-15-10 metis-. 54-ft. (best for swl'si Complete .. $16.95 
SEND ONLY $3.00 I cash, ck„ mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical instructions fur¬ 
nished. Free informal,Ion on many other 160-6 meier antennas. 
Available only from: 

MIDWAY ANTENNA • Dept. A7-5 • Nearney, Nebraska 



ptTiTsV 5 ’ ELECTRONICS FLYER. 

999HOWARD AVE-BURLINGAME, CAL. 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 


PRICE BREAKTHROUGH ON BEAMS 

FULL SIZE; new; complete with boom and hardware; SWR 1:1; 
handles 5 KW; adjustable entire band; %" and 1” alum, alloy 
tubing; coaxial feed: 

3 El 20 ..$22.00 3 El 15 $16.00 

2 El 20 . 16.00 2 El 15 12.00 

4 El 10 . 18.00 4 El 6 15.00 

ALL BAND VERTICAL: V160 (0 thru ICO) . 18.95 

QUADS: NKW! NEW! ALL METAL (except insulators) Cubical 
Quads: 2 El; full size: complete with boom, all hardware; terrific 
guin and directivity: best quad ever made; no bamboo; 20 meter 
$25; 15 meter $24: remit with order; shipped exp. coll. 
GOTHAM. 1805 Purdy Are., Oepl. 73. Miami Beach. Fla. 33139 


Howard Pyle W70E 

3434—74th Ave., S.E. 

Mercer Island, Wash. 98040 

Boy! Do You 
Want a Law Suit? 

Have you got five, ten, maybe fifty thou¬ 
sand bucks salted away? (Who has?!). Bet 
if you have you’d like to keep it! Most of us 
would so win hang it on a convenient tree 
limb for anybody to shoot at? 

Do you know that yon are doing just that 
if you have a guy wire from an antenna mast 
or rotary beam support tied to a stake in the 
ground or an equivalent anchor? Maybe even 
one or more guys for your TV mast fall in this 
category as well. Sure they’re 'inconspicuous’ 

. . . you planned ’em that way so that they 
wouldn’t lie a neighborhood eyesore but you’d 
better do something about the first six feet 
or so above the ground anchor. Just let a man 
or woman, hoy or girl trip over an unseen guy 
wire, particularly in the dark, and maybe 
break a leg, an arm or a basketful of ribs and 
you’re in trouble! They can sue you for pretty 
heavy loot you know, and maybe they will! 
You can perhaps sue them back for possible 
trespass on your property but you’ll have a 
pretty weak case; you didn’t suffer any physi¬ 
cal injury. At any rate it can cost you in addi¬ 
tion to a heavy award to the plaintiff by a 
judge probably sympathetic to the latter, 
rather substantial attorneys’ fees to keep such 
award as far down as you can. Probably you’ll 
also be faced with rather heavy costs to the 
lawyer who prosecutes your trespass case if 
you seek to file such suit. 

Why not play it safe and avoid such possi¬ 
bilities? Most of us hams who rely on a mast 
or tower to support our beam or ‘sky-wire’, as 
the ease may be, have one or more guy wire 
anchors placed in what are really pretty pre¬ 
carious spots about the yard or garden. These 
are very definite hazards to those who are not 
“in the know'.” You can protect yourself 
against causing such a hazard by following 
the example of the utility companies; power 
and telephone mainly. Ever notice that wher¬ 
ever they find it necessary to locate a guy wire 
anchor at ground level or thereabouts, they 
invariably mark the lower six feet or so of 
guy wire in a prominent manner. The major 
companies generally use a semi-circular galva¬ 
nized iron shield, commercially available to 
them through their pole line supply companies 
and fitted over the lower end of the guy 
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wire, clamped in place by “U” bolts or similar 
means. The more modest installations of the 
smaller companies often use a simple l"x4" 
board about five or six feet long, also secured 
to the lower end of the guy wire with “U” 
bolts or similar and generally painted with 
aluminum or gloss white enamel. Either of 
these methods is good and it gets them out 
of the "court-room woods.” In other words, 
. . if you can’t see it and as a consequence 
fall over it, taint our fault; we marked it 
plainly!” 

You can even beat that and generally at no 
cost or, at most, a few pennies. Before you tie 
your ground wire(s) into the ground anchor, 
slip a piece of half or three-quarter inch pipe 
over the wire so that its butt rests against the 
anchor. If you don’t have such a piece of scrap 
pipe you can pick up a suitable length of iron 
or aluminum tubing from your local hardware 
or building supply dealer for a nominal sum. 
II pennies really count, use a five or six foot 
length ol rubber or plastic garden hose. What¬ 
ever you use though, paint it with shiny alu¬ 
minum or gloss white enamel . . . something 
which will make it discernible even on a dark 
night. If you’re a stickler for ‘perfection’ you 
can even stripe it like a barber pole using a 
fluorescent reflecting enamel. Regardless of 
what you do to solve this problem, you base 
shown good faith in warning the general pub¬ 
lic: that there is an obstruction . . . take care! 
It’s liable to save you all of your bonds and 
your savings account in the long run! 

. . . WTOE 

YB of WTOE is well-known to 73 readers. His 
early calls file’s 68) were MA, HP before 1912 
radio laws), 7HP . . . TOE, etc. YB is a 
retired electronics engineer with the U. S. 
Government and has written several thousand 
articles and nine published books since he was 
first published in Gernsbaeks’ Modern Elec¬ 
trics in 1912. YB is strictly a CW man and 
has never had phone equipment. 



IDENTIFY 
YOUR 
SHACK 

Your call attractively displayed, inside or outside. Lasts for 
years. 2 Vi x 17% inch, custom made—fully guaranteed— 
distinctive design of quality rust proof aluminum, finished 
in rich, black enamel. Beaded, Reflective, Raised lettering. 

Door or Wall mount (pictured).. . . . . $1.45 

Mailbox, Lawn stake or Post mount, with attractive alumi¬ 
num frames (view from eitherside)—state type with order 

$4.45 

Postage Paid in U.S.A. 

McCALL PRODUCTS 

P.O. Box 567 Marion, Indiana 46952 


MARIN 

AMATEUR RADIO 

SUPPLY 

COMPLETE STOCK ALL BRANDS 
BUY & SELL USED 

70 Woodland Avenue 
San Rafael, California 94901 


READY TO OPERATE 

Receiving 
Transmitting 
Terminal 
Equipment for 

RTTY 

• TUCK'S RTTE—series provides unitized 
station operation—yields shifts of 850/ 
600/400/170 eps. 

RTTE-3 for 2975-2125 cps 

RTTE-4 for 2125-1275 eps 

• Performs all RTTY functions without 
patching. 

• Provides proper keying voltage for diode 
type FSK for lower bands, AFSK for SSB 
and 2 and 6 meters. 

• No patch panels, polar relays, or exter¬ 
nal power supplies needed. 

• FREE LITERATURE, COUNSEL. 

® TUCK ELECTRONICS 

2331 Chestnut Street, Camp Hill, Pa. 17011 
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Don Hansen W9ZZH 
2143 North 70th Street 
Wauwatosa, Wisconsin 53213 


Ohmmeters 


Ohmmeters, devices for rapidly measuring 
dc resistance, are simple instruments. Of the 
many types, series and shunt ohmmeters using 
d’Arsonval movements will be discussed. 

The basic circuit for a series ohmmeter is 
shown in Fig. 1. A linear d'Arsonval move¬ 
ment in series with a battery and external re¬ 
sistance comprise the basic series ohmmeter. 
The meter has series resistance Rm and the 
battery has series resistance Rb and voltage 
rise E. A resistor of unknown value is con¬ 
nected across the terminals of the ohmmeter 
and completes the circuit. The deflection of 
the meter is a function of the resistance of Rx, 
If the circuit components are fixed, the meter 
can be calibrated directly in ohms. The values 
of E, Rb, Rm, and R are selected so the meter 
indicates full scale with the input of the meter 
shorted (Rx = 0). With the input of the meter 
open (Rx approaches infinity) the circuit cur¬ 
rent is zero. As a result, the series ohmmeter 



has a non-uniform scale with zero resistance 
at the right and infinite resistance at the left. 

The sum of the resistances Rb, Rm, and R is 
the internal resistance of the ohmmeter. The 
sum can be represented as Rs. If a value of 
Rx is selected so its resistance is equal to the 
resistance of Rs, the meter will indicate mid¬ 
scale. The internal resistance of any series 
ohmmeter is equal to the midscale value 
marked on the scale. 

The basic circuit for a shunt ohmmeter is 
shown in Fig. 2. The shunt ohmmeter de¬ 
rives its name because the unknown resistance 
Rx is placed in shunt with the meter. A com¬ 
plete circuit exists, even with Rx disconnected. 
Therefore, switch S is provided to eliminate 
battery drain when the instrument is not in 
use. The values of E, Rb, R, and Rm are se¬ 
lected so the meter indicates full scale when 
Rx is disconnected (Rx approaches infinity). 
When Rx is equal to zero, the meter current 
is zero because the meter movement is shunted 
by a short circuit. As a result, the shunt ohm¬ 
meter scale is the reverse of the series ohm¬ 
meter. Like the series ohmmeter, the shunt 
ohmmeter scale is also non-uniform. 

The equivalent internal resistance R»- of the 
shunt ohmmeter is 

Rm+R+Rb 
Rp — Rm(R+Rb) 

If a value of Rx is selected so its resistance is 
equal to the resistance of Rp, the meter will 
indicate midscale. The internal resistance of 
any shunt ohmmeter is equal to the midscale 
value marked on the scale. 

As the battery in either the series or shunt 
ohmmeter ages, its internal emf (E) and series 
resistance (Rb) change. The series and shunt 
ohmmeters to be practical, must have an ad¬ 
justment to be made before the instrument is 
used and to compensate for battery aging. Re¬ 
sistor R is made variable to accomplish these 
adjustments. 

When the battery emf and resistance 
change, R can be adjusted to partially com¬ 
pensate for the change. Since the adjustment 
affects only the internal resistance and not the 
emf, the meter calibration still becomes in 
error as the battery ages. Most commercial 
ohmmeters have been designed to limit the 
amount R can be changed to hold the error 
to a reasonable value. 

Ohmmeters are among the simplest and 
easiest to use devices for measuring resistance. 
Most commercial ohmmeters are made as part 
of multimeters or VTVM’s. Every shack should 
have an ohmmeter as part of its repertoire of 
test equipment. 

. . . W9ZZH 
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i Continued from page 2) 

1 he next morning I drove down to Stuttgart 
and spent the day walking around that beauti- 
hil city and taking pictures. That night I had 
dinner with DJ1BZ, DL4SS and DL4SZ at the 
famous television tower restaurant which 
stands high on a mountain overlooking the 
city. When we left we found a QSL from 
HB9PL stuck on DL4SS’s windshield indicat¬ 
ing that Peter had been there to visit the ob¬ 
servation platform above the restaurant. He 
of course had no way to know that I was 
there. 

Ed, DL9GU, who had talked with me at 
the Frankfort dinner, had phoned ahead to 
HB9RG and the group was waiting for me 
when I arrived at Zurich. I left my car to 
have its 300 mile oil change and Hans drove 
me to HB9RF’s house up in the mountains. 
DJ3EN Kurt had come down from Germany 
with Al W7AUR/DL4 for the gathering and 
the five of us sat around all afternoon talking 
and taking pictures. Is seemed very remark¬ 
able to me to find this little group of amateurs 
way up in the Swiss Alps with their dish an¬ 
tenna and old VW bus full of gear they had 
built. Even more remarkable are the contacts 
they have made with it on 432 me and 1296 
me across the Atlantic ocean. How small our 



world is to amateur radio. Here I was sitting 
talking with these fellows about Sam and all 
the others that I know who are interesting in 
moonbouncing. It was exactly the same as 
talking with the gang down in Massachusetts 
or in Areeibo. A couple of months later I was 
on the Areeibo end of a moonbounce 432 con¬ 
tact with this same group. 

Later Hans, Al, Kurt and I drove on to the 
HB9RG home, high on another mountain, 
working HB9RF all the way with a Gonset 
two meter Sidewinder. After a delicious dinner 
we contacted stations as far as Hannover, some 
600 miles north. Around midnight Kurt and 
Al headed back for Germany and I slept over 
in the spare room. Ham radio has warm 
friendships wherever 1 go in this world. 

DX alarm 

Now I don’t know about you, but I would 
find it handy if there was some frequency that 
I could check into now and then to find out if 
there is any rare DX around the twenty meter 
band. My usual practice is to turn on the re¬ 
ceiver and tune carefully up from 14200 listen¬ 
ing for any pileups. This doesn’t always work 
for pileups are often quiet while the DX sta¬ 
tion is transmitting, though, unfortunately not 
always, and it is not difficult to tune right over 
one of the rarest stations and not even know 
that I’ve missed him. 

What I propose is this . . . see if you like the 
idea. The next time 1 scout a rare one I’ll zip on 
down to 14273 when I'm through and make a 
general announcement for anyone listening. If 
enough of us follow this procedure I think 
we ll find that a lot of fellows will just leave 
their receiver tuned to that channel waiting for 
an alarm. Also, when first coming on the band 
we might use this channel as a check in to see 
what has been going on. If you keep your re¬ 
mote VFO on this channel when you’re not 
using it to work the low end you can just 
switch automatically on there and sound off. 

What dt) you think? All those in favor see 
me on 14273. All those opposed write in and 
complain. All others forget I mentioned it. 

W2NSD/1 schedule 

For a year now' I’ve been intending to set 
up some sort of schedule frequency and time 
so those of you with questions about anything 
can ask them in person. Anything except busi¬ 
ness matters, of course. If you have any ques¬ 
tions about your subscription please write a 
postcard, don’t call me on the air. 

The problem is that first of all I am wretch¬ 
edly forgetful and have a long history of miss- 
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ing schedules by about 40 minutes or so. I re¬ 
member them up until a half hour before sked 
time, then next time it crosses my mind is an 
hour or si later. . .and in some cases a week 
later, very embarassing. 

With this limitation in mind. I’ll set up 
tentative schedules to be on 14273 at 0000 
GMT. You’ll find me around 14230 or so in 
the mornings frequently at 1200Z and often 
afternoons around 2000Z. At these times I’m 
usually looking for DX and would prefer to be 
called only if something is really important. 

I’ll be away during May, but should be 
around a bit during June and July. August 
and September I’ll be away again. 

“I don’t agree with everything 
you say ...” 

On the air . . . at conventions and at club 
meetings I am often met with this phrase. My 
jovial answer is that I should certainly hope 
they wouldn’t agree with everything. My 
private opinion is that either they have not 
read my editorial very closely or else I have 
failed to get across my idea. 

Many fellows say they want facts to back up 
what I say. This is possible in some cases, but 
in others this comes hard. For instance, when 
I point out to you the league is floundering 
around with no definite plans for the preserva¬ 
tion of our hobby I am giving you an assess¬ 
ment that is difficult to document. 

You can, if you are interested, check into 
anything I say for yourself. I know of no one 
who has taken this interest who has found my 
evaluation in error or even distorted. For in¬ 
stance, to find out where the League stands on 
providing leadership through the International 
Amateur Radio Union all you have to do is 
talk with the heads of a half dozen national 
radio societies in Europe and a few of the top 
boys in the Americas. If this is too much trou¬ 
ble, then read the RSGB Bulletin, the REF 
Bulletin, DARC and others. The ARRL stands 
condemned. 

Before anyone goes accusing me of lying or 
distortions I think they should spend the 10^ 
postage for a copy of the Hun toon letter to the 
National Convention Committee in which he 
enumerates 28 instances where he claims I 
have lied or distorted facts in my editorials. 
This is our official record of the claims against 
my editorials by the one person who should 
best know where I have made any mistakes 
about the ARRL. 

The Huntoon letter is one of the biggest 
mistakes that John has ever made. In my an¬ 
swer to his letter I take each of the 28 com- 


AMERICAN RADIO RELAY LEAGUE 

INCORPORATED 

Hta d f um Urt 

NEWINGTON 11, CONNECTICUT, If. JL K. 


D^-»r Fellow Amateur: 

I'm sure that, in recent months, you have missed the monthly 
arrival of QST, packed with the latest news of amateur doings, 
technical developments, construction articles, regulatory infor¬ 
mation, specialized columns, station activities and operating 
news. 

But ARRL is sore than QST magazine. Your League coordinates 
organized operating activities - contests, awards, code practice, 
self-policing, traffic and emergency networks, civil defense 
communications - to write a continuing record of amateur perform¬ 
ance in the public interest, convenience and necessity. Your 
League provides a myriad of services for individual members and 
affiliated clubs - technical information, TVI help, a library of 
films on loan without charge, licensing advice, a planned public 
relations program, guidance in legal difficulties such as zoning 
ordinance problems, etc. Your League serves as headquarters of 
the Internatlonal Amateur Radio Union, coordinating activities 
of some 30 national amateur radio societies around the world.. 

Just in the last few years, some of the occotapl ishwents of 
the League In behalf of amateur radio are: 

1) A commemorative postage stamp honoring hams, 

2) Expanded privileges on the old l60-meter band, 

3) A successful bill for reciprocal operating privi¬ 
leges, through interesting Senator Goldwater in its 
sponsorship, and League appearance at several Con¬ 
gressional hearings to secure adoption. 

4) An expanded program, the Amateur Radio Public Ser¬ 
vice Corps, to help justify our use of valuable 
radio frequencies. 

5) A new headquarters administration building, fitting 
the stature of the national amateur organization. 

6) A larger and (we think you will agree) better QST. 

7) A new "junior” Handbook - "Understanding Amateur 
Radio." 

8) Relaxation of RTTY dual identification requirements. 

9) Removal of power restrictions in the 420-Kc, band. 

10) Participation in the new "Inter-American Union of 
Radio Amateurs" to strengthen amateur ties in this 
hemisphere. 

Your renewed membership in the League will help support 
projects like these and more to corac. 

Perhaps most important, the League is the representative of 
the amateur in national and international regulatory fields. 

This work is vital to our existence, and particularly so with 
the world in its current turmoil. Even if you are currently in¬ 
active, chances are you have plans to get back on the air at some 
future time. Your membership in the League, with that of others 
who may be inactive, will help insure that the amateur bands will 
continue to be available. The mare support the League has, the 
more effective we will be. We would like to have you back on the 
meerbership roster again, and send QST to you «A,ch tsonth. What 
say? 73, 

Sincerely yours, 

V —•S John Huntoon, WILVQ 
General Manager 


plaints about my editorials and show how he 
has distorted his criticism, or lied. As an ex¬ 
ample of the Huntoon letter, he writes that I 
show “complete ignorance of League structure 
and affairs.” To back this up he writes, “He 
(me) states. The primary activity of the ARRL 
is to publish QST, the Handbook and other as¬ 
sorted publications.’ In fact, the purposes of 
the League are spelled out in its Articles of 
Association, where publication activity is men¬ 
tioned only as the last one of 8 major ob- 
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LEARN CODE ^ 


the right way-with 

^ Code Sound language! —de wacvE 

‘'The specialized language of sound" brings you a complete study 
of the International Morse Code. Satisfied users say—"Complete 
in every detail"—"Easy to learn!"—"CSL is the best!”—Increase 



CSL NR 1 & NR 2 (1 tape) for the prospective Novice, Technician, 
General or Amateur Extra First. 3 to 25 vvpm. 

CSL NR 3 & NR 4 (1 tape) for the advanced operator with a sin¬ 
cere desire to copy code sounds at rap d speeds. How to copy 
behind, etc. 25 to 55 wpm. Both tapes, plenty of copy—plain and 
scrambled, numerals and punctuation. 

Magnetic tape, 7" reel, dual track, 2 hours. Immediate delivery. 
Send check or money order. (Specify which tape.) $6.95 each. 
Both tapes on one order, only $13.50. 


YOUR receiving speed, master the code now! ★ ★ ★ ★ ★ Saund History Recordine, Dept. 73, Box 16015, Washington, D. C. 20023 


jectives dealing with the enhancement of and 
representation for amateur radio.” 

Please not the sly change there. I said 
“primary activity” and Huntoon answered 
“purpose.” Now, from what Huntoon says I 
think you can see that something has gone all 
wrong with the purposes of the League for 
there certainly is no question whatever about 
publishing being their primary activity. This is 
one of the simplest facts to substantiate you 
could ask for. A copy of the ARRL financial 
statement is available at no charge to all 
ARRL members for the asking. If you take a 
few minutes to sort out this maze of figures 
you will begin to see what is going on. Just 
total up the expenditures that reasonably seem 
to be publishing expenses. Then total up those 
that look like expenses for league services 
other than publishing. This works out to be 
about 90% for publishing and about 10% for 
non-publishing. 

Taking the last available financial statement 
in hand you will find that the Board of Di¬ 
rectors was responsible for a mere 2.7% of the 
total expenditures of the League. I’ll leave it 
to you as to whether John is guilty of trying to 
confuse the issues here by changing the sub¬ 
ject to “purpose” instead of activity. 

Did I pick an isolated example to answer 
here? Not at all. Every one of his answers are 
just as devious and distorted. 

You should know that Huntoon has flatly 
refused to face me in front of any club and 
that the only time in history that he did face 
me he read from a prepared text and refused 
to answer any of my questions. I stand ready 
to face him and answer his questions if he will 
answer mine. This is a challenge that I have 
made before and which he dares not accept. 

If you find that Huntoon or any of the 
ARRL Directors are going to speak to your 
club I suggest you send for a copy of the re¬ 
print of Huntoon’s letter and my answer so 
you can ask intelligent questions of your 
speaker. Do not be surprised if they answer by 
getting mad and stalking out . . . this has been 
their only reply so far. It is up to you to make 
the League officials face the mess they have 
created and let them know that they can’t go 
on fooling everyone with pontificial prepared 
speeches and pious generalities. It is up to you 
to pin them down. Demand to know why the 


League does not have a lobby in Washington 
and don’t accept any evasions about the 
League counsel down there supposedly “repre¬ 
senting” you. He represents the League before 
the FCC and cannot legally approach a Repre¬ 
sentative or Senator with regard to any Con¬ 
gressional legislation. Demand that Directors’ 
meetings be fully reported and that the secret 
pre-board meetings be stopped. Demand that 
full information about salaries for top paid em¬ 
ployees be made public and full information 
about the incredible retirement pay be re¬ 
vealed. Members certainly have a right to 
know where their money is going. Demand 
that the yearly financial statements be pub¬ 
lished in QST along with detailed explanations 
of major expenditures. 

Wayne Green blowing hot air again you 
say? OK, those of you who have dropped out 
of the League recently have received a letter 
signed by John Huntoon listing ten accom¬ 
plishments of the League in behalf of amateur 
radio in the last few years. This letter is the 
most incriminating of all. It is a blatant admis¬ 
sion of the almost complete lack of value of 
the League to amateur radio. What does Hun¬ 
toon list as the first and foremost accomplish¬ 
ment of the League in the last few years? #1. 
A commemorative postage stamp honoring 
hams. This is indeed a true memorial to the 
League: The Purple Botch. Remember that 
this was voted by stamp collectors as one of 
the worst stamps of the year and few hams 
will argue the point. 

Perhaps Huntoon is being modest for the 
League and the other nine accomplishments 
are more noteworthy? #2. is expanded privi¬ 
leges on 160 meters. This is nice ... it is a 
great accomplishment. How many of us has it 
benefited? Maybe a hundred? OK, maybe two 
hundred at the outside. That is a pretty poor 
showing for the number two accomplishment 
of the League in recent years. #3 is the re¬ 
ciprocal licensing bill. Whoa, fellows. Sure, 
you pushed it, finally, but you held it up for 
several years when others were trying hard to 
get support for it. After several years you fi¬ 
nally stopped fighting it. This is like Russia 
taking credit for the defeat of Japan in WWII. 
±t4 is the Amateur Radio Public Service 
Corps. Let me ask a foolish question . . . how 
many of you have any idea what the ARPSC 
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is? #5 is the new headquarters building. This 
is an accomplishment of the League in behalf 
of amateur radio? ^6 is a larger and better 
QST. I don’t know how it is better, but if 
you’ll check the size you’ll find it has skinned 
down by about 16 pages over the last two 
years. #7 accomplishment is the publication 
of “Understanding Amateur Radio.” #8 is 
nice, the relaxation of RTTY dual identifica¬ 
tion requirements. Several hundred hams bene¬ 
fit from this major step ahead. #9 is power 
restriction removal on 420 me. A dozen hams 
benefitted, maybe three dozen. #10 > s reach¬ 
ing way into the bag . . . participation in the 
IARA. 

I am sure that all of us are justifiably proud 
of that list of accomplishments. 

Don’t forget to send that large self-addressed 
envelope with 10^ in stamps for the Huntoon 
letter and my answer. Find out where the lies 
are coming from once and for all. 


SSB Contest 

Though I’m as an inveterate rag chewer as 
anyone . . . ask XW8AX about the longest 
QSO he’s ever had (over an hour) . . . there 
is something fascinating about contests. Dur¬ 
ing the 24 hours of this contest I managed to 
work 492 stations in 90 countries (206 pre¬ 
fixes). Not bad for a poor-man type ham sta¬ 
tion with just a little old kilowatt and a tiny 
three element beam up against the big guns 
with up to ten kw and six over six beams, etc. 
Last year only Don Miller operating K2HLB 
(a very very big big gun) did better in the 
U.S. 

Looks like Don won again this year . . . 
for the whole world. Perhaps he got piqued 
at the tremendous advantage DX stations 
have in this contest. At any rate he sat it out 
on a small lump in the Pacific called Minerva 
Reef using the home brew call of 1M4A. The 
last I heard he had almost 2000 contacts and 
lacked only 1M4 for working all prefixes. I 
played it cool and let him work 1200 more 
eager stations before trying to break through 
the QRM and thus got him right off when I 
tried. 

Outside of Don there wasn’t much rare DX 
around in the contest. EA8AH came on for 
a couple minutes, heard the explosion and 
“went to dinner.” I think this same thing 
happened to most of the others. They are gun 
shy now and find other things to do on con¬ 
test weekends. It was a field day for any G, 
D, SM, etc., that wanted to fill a few shoe 
boxes with U.S. QSL cards. I’m not sure I 
understand the fascination of this . . . and. 


as I said before, I don’t know why I enjoy the 
whole procedure. 


No July hamfest this year 

Our hamfest was a lot of fun last year and 
we thought we might make an annual affair 
out of it, but I’m going to be away from here 
too much to really put on a good show so we 
have decided to put it off this year and see if 
we are in better shape next year. 

During May I will be visiting Stockholm, 
Helsinki and Oslo. Late in the month I’ll be 
out at Anaheim for the convention. In June 
and July I’ll be getting ready for the safari in 
Africa. This means shots for everything imag¬ 
inable, visits to consulates for all of the coun¬ 
tries we will visit for visas and, if possible, 
ham licenses, shipping stuff over we’ll be need¬ 
ing, plenty of target practice with my new 
Weatnerby 300 Magnum gun, etc. I sure wish 
you were all coming . . . what a trip we'd 
have! 

Paul will be away part of the time too. He’s 
going over to see Europe in June. He’s doing 
a fine job of editing 73 and certainly rates the 
vacation. 


WTW vs DXCC 

Both Gus and I realize what we are under¬ 
taking with the establishment of the 73 Worked 
The World award. Rather than mount a ten 
year to get the League to make the changes 
in their DXCC award which would better meet 
the present day needs of amateur radio, we 
have decided to go ahead and make the 
award available under our own steam. 

We know that a large part of the activity in 
amateur radio is a product of the DXCC award. 
The award is almost completely responsible 
for all of the DXpeditions we have been seeing 
so frequently of late. It is mostly responsible 
for the mountain of QRM that makes life mis¬ 
erable for operators in rare countries. 

But when you have something as integral 
to amateur radio as this award you have a 
mandate to keep it up with the times and not 
let it get thirty years out of date. I believe 
that the basic drawbacks of DXCC which we 
have overcome with WTW will eventually 
swing amateur radio into acceptance of this 
more up to date award. 

First and foremost CW ops want to count 
their CW countries and phone ops want to 
count their phone countries and never the 
twain shall meet. WTW issues separate certi¬ 
ficates for phone and CW and keeps a com¬ 
plete set of records for the two modes. The 
two will be listed separately in 73. 
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Secondly, each amateur band is a separate 
identity and it is like mixing apples and eggs 
to count 160 meter countries with the same 
credit as 20 meter countries. WTYV issues sep¬ 
arate certificates for each amateur band. This 
means that 75 meter ops are in competition 
with 75 meter ops and 10 meter ops with 10 
meter ops in the country race. These will be 
listed separately in 73. 

Thirdly, how can a newcomer even hope to 
get a high place on the QST honor roll? It is 
solidly topped by old timers who got many of 
the hard ones years ago. WTW requires that 
you work a country at least once every five 
years to continue to keep credit for it. This 
means that an enterprising newcomer can 
make his way well up into the country totals 
at any time. It also means that the old timers 
are going to have to keep plugging in there 
to hold their place. 

Then there is the sticky question of what is 
and what is not a country. The League list is 
a mass of contradictions of any set of rules you 
care to state and has led to a good deal of 
hard feelings. Our solution to this is to accept 
all of the ARRL designated countries, plus 
those of recognized amateur radio societies 
around the world. The French society cer¬ 
tainly should be an expert of what French 
possessions count as countries, etc. If some 
spot is so obviously not a country that no na¬ 
tional society will recognize it as such, then it 
just won’t count. 

As the advantages of WTW over DXCC be¬ 
come better known I expect that it will be¬ 
come more popular. In the meanwhile both 
Gus and 1 will appreciate it If you will talk up 
WTW on the air. If you have any questions 
about the award please drop Gus a line via 73, 
Peterborough, N. H, 03458. 


Another ARRL blunder? At least. 

The word has been going around that the 
League may change its mind about giving 
credit for Ebon Atoll and Cormoran Reef. 
Chuck Swain was sailing around the Pacific 
Ocean putting rare “countries” on the air to 
give fellows DXCC credits and he checked 
with the League before going to Ebon to 
make sure that it would count for DXCC be¬ 
fore making the dangerous journey. Chuck was 
lost at sea along with Ted ZL2AWJ a few 
weeks later on their way to activate another 
ARRL DXCC country. If the League now de¬ 
cides to discount Ebon I think they deserve a 
scroll for the outstanding bad sportsmanship 
of the year. . . . Wayne 


WANTED TRADE OR CASH 
URN-3 TEST EQUIPMENT 

HAVE BRAND NEW SWAN, DRAKE, GONSET, etc. 

NEED OS-54, SG-121, TS-890, TS-891, MX-1627, MX-2229, 
GRA-34, URN-3, GRN-9, SRN-6, TRN-14, TRN-17, TEST SETS, 
ANTENNAS, PARTS, MAJOR ASSYS. 

ALVARADIO INDUSTRIES 

3101 PICO BLVD. SANTA MONICA, CALIF. 9040S 
Phone 213-870-0216 Ask for Horry W6ATC 



STOP! LOOK!! READ!!! 

$1.00 will frame & display 60 QSL 
Cords in 3 of our 20 compartment 
plastic holders, or $3.00 gets 10 hold¬ 
ers for 200 Cards. Order now—elimi- 
nate fhe mutilation & headaches of the 
obsolete methods, & have a neat, at¬ 
tractive shack instantly. Prepaid & 
guaranteed. 

Free sample available to Dealers, 
Tepalico, Box 198N, Gallatin, Tenn. 37066 





CONSTRUCT YOUR 
EQUIPMENT THE 
EASY WAY—USE 
THE UNIT CHASSIS 


Wire and test fhe subchassis out¬ 
side where everything is acces- 
3Vi" HALF RACK PANEL sible. Assemble the subchassis 
10 " Depth $5.00 PPD into the unit chassis and you 
Check or M.0. COD have a professional package. 

DEVICES^ US 

BOX 136 BRONX N.Y. 10463 


nights. Our 
at this low 


for a puny 


Back Issue Bonanza 

Curl up this winter with 20 assorted fascinating back 
issues of 73. They'll keep your mind, imagination and 
soldering iron warm through the cold niahts. Our 
choice (but an excellent one, of course) 
price. 20 for $5. 

Cheapskate's Assortment 
Eight fabulous back issues of our choice 
$ 2 . 

Single Back Copies 

Individual back issues are 50# apiece except aH of 
I960, February, March and April 1961, and June and 
November 1962, which are $1. January 1961 and 
December 1962 aren't available. 

Bound Volumes 

1962 and 1963 bound volumes are beautiful and $15, 
We're going to make up more 1964 and some Tor 
1965, but it'll take a while. 

Binders 

Binders are available through 1960-61, 1962, 1963, 
1964 1965 and 1966. They’re $3 apiece and if you 

order them Dottie will hate you 'cause they re hard 
to wrap. 

73 Magazine Peterborough, N. H. 03458 
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World’s "BEST BUYS” 
in GOV’T. SURPLUS 
Electronic Equipment 


FULL OF TOP QUALITY ITEMS - Transmitters, 
Receivers, Power Supplies, Inverters, Microphones, 
Filters, Meters, Cable, Keyers, Phones, Antennas, 
Chokes, Dynamotors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc. SEND 25tf (stamps 
or coin) for CATALOG and receive 50tf CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 


NEW 

COLLINS MECHANICAL FILTERS E-455D-31 
455 KC Center Freq., 6 db bandwidth 3.1 kc; 
60 db bandwidth 6.5 kc. 

NEW $54.00 OUR PRICE. $19.50 

G E 6146A Tubes (Aged). 2.30 ea. 

NEW Plate Current Meter 0-200 

SPECIAL 2.90 ea. 

NEW "S" METER. SPECIAL 2.90 ea. 

Minimum Order $3.00 

Government- Warehouse, Inc. 

264 Shrewsbury Avenue, Red Bank, N.J. 


17 JEWEL WATERPROOF WATCH 
% WITH YOUR CALL LETTERS 

^4 WHITE TOP CASE, STEEL 

V\ BACK LUMINOUS HANDS 

m AND HOUR DOTS, SWEEP 

A\m SECOND HAND, MATCH- 

ING EXPANSION BAND, 
>ySB SHOCK RESISTANT 

LIFE TIME GUARANTEE 
BY WALTHAM WATCH 
/J CO. 

At SPECIFY BLACK OR RED 

" CALL LETTERS 

£ ALLOW TWO WEEKS FOR 

w DELIVERY $27.50 PPD 


F 'll £ V 
TOWAOPtX 


r 9 

6 lit 




A. S. BERGMAN SALES CO. 
1817 G WEST HOOD AVENUE 
CHICAGO. ILL. 60626 


Interested in VHF? 

Then why not send for a free sample of the 
VHF’er Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHPers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, RL 2, Beaverton, Oregon 


Caveat Emptor? 


I cri 


if Price—$2 per 25 words For non-commercial ads; $5 per 
25 words For business ventures. No display ads or 
agency discount. Include your check with order. 

if Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

if We will be the judge ot suiability at ads. Our respon¬ 
sibility for errors extends only to printing a correct ad 
in a later issue. 

if For $1 extra we can maintain a reply box for you. 

if We cannot check into each advertiser, so Caveat 
Emptor . . . 

CLEGG 22’ER, Johnson VFO, excellent $190, Hammar- 
lund HQ 180 AC New $295, Johnson Matchbox and 
SWR Bridge 1KW PEP #250-23-3 New $70. All in 
factory packing. WA2LIM 212-461-1779 or 146-31 60th 
Avenue. Flushing, New York 11355. 

LIKE NEW: Viking 2 and 122 vfo, $90; Mosley CM-1 
receiver, speaker, Q multiplier, $100; HA-1 keyer, 
Vibroflex paddle, $70; Two8er, many excellent modifi¬ 
cations, crystals, vfo, mobile supply, $65. Sorry, no 
shipping. Alan, WA6MOW tel. 213 447-4469. 

COLLECTORS ITEM—all volumes Rider Troubleshoot¬ 
ers Manuals: Schematics for hundreds of old radios 
beginning 1900 on: Western, Atwater-Kent, United. 
Detrola, International, etc. $44.00. Motorola 6 FM 
(52.525) Coffin Box transmitter/receiver. Perfect, 12 
vdc/110 vac ps $70.00. VOX new printed circuit board 
with all capacitors, sockets, resistors, $11.00 All FOB, 
Richard M. Jacobs, WA0AIY, 1015 Glenside Place, 
University City, Missouri 63130. 


IMMACULATE! Drake R-4 receiver, Ms-4 speaker 
$300.00. Drake T-4X XMTR, AC-3 Power supply 
$360.00. Norris, W0JKV, 1623 Steele Street. Denver, 
Colorado 80206. 303-388-6977. 


WANTED: For Antique Tube Collection: Arcturus 
Blues, Western Electric, Hytron, Machlett, Zahl Tubes, 
and Incandescent lamps of 1900 era. Vern Thompson 
W9JWW, 1403 South Fourth Street, Ettingham, Illinois. 


EXCELLENT CONDITION: Hallicrafters SX-101-III 
$150. Eico 720 $50. 722 $35. John Andrews K1VHO, 290 
Brigham Hill Road, Grafton, Mass. 8392630 


ELMAC PMR-6A RECEIVER with AC power supply, 
in excellent condition, best offer. J. McKee, 52-30 39th 
Avenue, Woodside, N.Y. OL 1-1610. 


UTICA 6-METER Transceiver with CW, like new. 
Heath SB300, accessories, excellent. WA1BTE, Paul R. 
Letourneau, 1 Letourneau Street, Rochester, New 
Hampshire. 


GALAXY III, matching speaker, Heath Mobile supply, 
etc. $265. Perfect. Take F. W. Ranger 2 in trade. J. O. 
Aber, Canisteo, New York 14823. 
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NATIONAL 6N2 converter, six and two meter input, 
14-18 me output, factorv-wired, built-in power supply 
S30, Allan Weaver, K1IPT. Box 5214, McGuire AFB, 
New Jersey 08641. 


TAPETONE TWO METER 417A converter like new, 
30-35 me output S35. Hallicrafters S-38 E S20. Allan 
Weaver, K11PT, Box 5214, McGuire AFB, New Jersey, 
08641 


NEW COAXIAL RELAYS 12vdc coil, 150 watts up to 
470 me, no connectors, secured coax leads; antenna-2" 
RG58, xmitter-12" RG58, receiver-8" RG188 $2.00 post¬ 
paid USA Sid Emmons K8ZES, 660 Willowcrest, Gal- 
ion, Ohio 44833. 


WANTED BRITISH EL 37 DX transmitter reasonable. 
Box 185, Myrtle Beach, S.C. 


VW OWNERS 6 volt transistorized power supply, 
Heathkit HW 32, 20 Mtr. 200 W. PEP SSB Transceiver, 
Hustler 20 mtr. antenna, PTT mike and speaker. No 
changes to car wiring necessary. First cert, check for 
$175.00. takes all or make offer. D. Crosby, 147 Charter 
Circle, Ossining, New York. 914 Rogers 2-1638. 


DX-100 140 watts owl cw 125 phone. HQ180 c revr 
matching speaker switching relay and #1 gain tri¬ 
bander antenna $450.00. Larry Parlin, K1RWN, Box 
181, Franklin, Mass. 02038. 


ESTATE SALE and bargain list. Send for it and in¬ 
clude SSAE. Write Paradd Sales and Engineering 
Service, 280 Route 10, Dover, New Jersey 07801. 


WANTED DEAD OR ALIVE one Tape-Tone 2 meter 
converter and/or schematic. I. F. output may be 
26-30 M. C. S. or 28-30 M. C. S. State Price. M. R. 
Wardean, K6QXE, 4130 Inglewood Blvd., Los Angeles 
66, California, 


BLACK WIDOW SPECIAL 6 meters, vfo, 35 watts in, 
ac and dc supplies mile and mobile mount S150.00, 
Clegg Zeus $450.00 interceptor $275.00. All perfect con¬ 
dition with manuals. W. R. Moths, W3KIZ. Flint Hill 
Road, Coopersburg 1, Penna. 18036. 


CONVERTERS. World’s largest selection of frequen¬ 
cies, Ham TV vidicon cameras and parts at low 
factory-direct prices. See them all now in our full 
page ad in this issue. Vanguard Labs, 196-23 Jamaica 
Ave., Hollis, N.Y. 11423. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid 
for clean, good operating gear. Write Graham Radio, 
Dept. 10, Reading, Massachusetts. 


TECHNICAL MANUALS. Signal Corp., Some of the 
available manuals R-390.A, SP-600. BC-610, 1-177. 

TV-7, teletype manuals, test equipment. World's larg¬ 
est list 10<f. Quaker Electronics, Hunlock Creek, Pa. 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio, Dept. 10, Reading. 
Massachusetts. 


SIX METERS: Utica 650/vfo never used. First offer 
over $140 takes it. WA7ETE Tr. #2 Box 20, Mt. Ver¬ 
non, Wisconsin 98273. 


GIANT : MULTI METER 

Features nevo diode overload protection, shorting,. . 

switch position !% precision resistors used 

qC Volts: 00,5/2-5/10 50/250/500/ 1,000/5,000 
AC Volts: 0-2.5/10/50/250/50071.000 (I0K opv) 

DC Current: 0-5 .a/lma/50ma/250ma/lA/10A. 

AC Current: 0-lA/lOA. 

Ohms: 0-10K/100K/1M/100M. 

SHIPPED PREPAID WHEN CHECK ACCOMPANIES ORDER 

| m ELECTRONIC A A 95 
SHkLU PRODUCTS.iNciiii 30K 

LAWRENCE. MASSACHUSETTS ■ ■ Opv 


Transformer pri. 117v 60 eye. Tapped sec, 1200v C.T. @ 200 
ma. and 740v C.T. @ 235 ma. 3200v test. Wt. 12 lb. $4.25 

Transformer, pri. 120v 60 eye. Sec. 850v C.T. @ 200 ma. 
3000v test. Wt. 8 lb. $3.75 

Transformer, pri. 117v 60 eye. Sec. 690v @ 450 ma. No 
C.T. Fine as a dblr. for a pair of 811's or UE572's. Wt. 
19 lb. 53.95 

Transformer, pri. 120v 60 eye. Sec. l-7.6v C.T. @ 21 amp. 
Sec. 2-5.lv @ 13 amp. Wt. 14 lb. $4.50 

Transformer. Tapped pri. 109, 115. 120, 126, 132 volts at 
50 to 66 eye. Sec. 6.6v C.T. @ 10 amps. Runs cold on a 
pair of 811's. Wt. 4 lb. $1.95 

Choke. 1.2H @ 450 ma. 15 ohm D.C. res. 1500v test. Wt. 
6 lb. $100 

All orders F.O.B. Worthington, Ohio 

A.R.C. Sales, P0 Box 12, Worthington, Ohio 


ARNOLD'S ENGRAVING 


ARNOLD 

WA2ZHA 

AMATEUR RADIO CLUB 


BLACK WITH WHITE LETTERS, 114 x 314" 

AMATEUR CALL PINS $1.25 

ARNOLD LINZNER 

2041 LINDEN ST. RIDGEWOOD, N.Y. 


LEARH RADIO code 




THE EASY WAY! 

• No Books To Road 

• No Visual Gimmicks 
To Distract You 

• Just Liston And Loam 
Based on modern psychological 
techniques—This course will toko 
you beyond 13 w.p.m. In 

LESS THAN HALF THE TIME! 


Album contains three 12" Alto available on magnetic tope. 
LP’s 2'/j hr. Instruction See your dealer nowl 


EPSILON CS RECORDS 


206 East Front Street, Florence, Colorado 


VH F-UHF 


Converters and Preamps for 50 thru 432 Me. 
Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 
Parks Electronics, 419 S.W. First, Beaverton, Oregon 
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MOBILE/FIXED 
ANTENNAS 
2-6-10-15-20-40 METERS 

SQUALO is o full half wove, horizontally polar¬ 
ized, omni-directionol ontenno. Outstanding all 
around performance is achieved through a 360“ 
pattern with no deep nulls. The square shape 
allows full electrical length in compact dimen¬ 
sions. Direct 52 ohm Reddi Match feed provides 
ease of tuning and broad band coverage. 

ON A MAST ON YOUR CAR OUT A WINDOW 



The 6 & 2 meter Squalos have all parts to 
mount them on your car roof (new improvedt! 
suction cups), bumper most, QTH mast, out a 
’window, or anywhere. The 10 thru 40 meter 
Squalos fixed mount only—for amazing DX per¬ 
formance, |" . - 


ASQ-2 

2 

Meter, 

10" 

Square 

$ 8.45 

ASQ-6 

6 

Meter, 

30" 

Square 

12.50 

ASQ-10 

10 

Meter, 

50" 

Square 

19.50 

ASQ-15 

15 

Meter, 

65" 

Square 

23.50 

ASQ-20 

20 

Meter, 

100" 

Square 

29.50 

ASQ-40 

40 

Meter, 

192" 

Square 

66.50 


ill 



621 HAYWARD STREET 

MANCHESTER, N.H. 03103 
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T-60 excellent novice transmitter for sale—$35 plus 
shipping. WA4P1T James Marler, Jr. Box 176, Mound- 
ville, Alabama 35474. 


HEATH GC-1A receiver, rugged, portable, good con¬ 
dition. $50. GC-1A AC power supply. $10. KiRWP/1 
Dick Crow. The MeeUng School, Rindge, New Hamp¬ 
shire. 


HW-12 80 meter SSB transceiver $85.00. Lincoln 6 
meter transceiver $30.00. will ship. K5CRL, 403 N, 
Burdette Avenue, Sherman, Texas 75090. 


NATIONAL NCX-3, NCX-A ac supply, original owner. 
Like new condition, $250. Ray Peterson, K3TKK, 1611 
Nathaniel Mitchell Road, Dover, Delaware 19901. Tel. 
302-734-5049. 


WANTED BUNNEL COOTIE-CUE or similar side- 
swiper. Please incl. parcel post in your price. Ted 
Jesperscn. 56 E. Broadway, Roslyn. L. I., New York 
11576 


TR-3RV3-AC supply $475. Swap 4-1000 Socket for good 
4-1000 tube. Jack McVicar, 2127 Adel, Janesville, Wis¬ 
consin. 


DRAKE TR-3, good condition, only $425, will ship. 
Contact WB6BOD, 2650 Teal Place, San Diego, Cali¬ 
fornia 92123 or call 714-277-2511. 


RME 4300 and 4301 $100.00, HE-45B and HE-61 vfo 
$100.00. Ameco CB-6 converter 28mc. IF $15.00, Home 
brew 6 mtr transmitter, 15 watts, power, supply, ant. 
relay S30.00. Knight vfo $14.00, 2-BDT trap ant. S10.00. 
All working. First $235.00 lakes all. FOB. D. L. Cana¬ 
dy K90PL. Box 324, Westville, Indiana 46391. 


HALLICRAFTERS HT-41 grounded grid linear. Plate 
power input low drive 1000 watts PEP, CW 600 watts. 
AM 300 watts. High drive 1200 PEP, CW 700 watts, 
AM 350 watts. Two spare 7094 tubes to go with the 
above linear. HT-41 like new. Sealing because I got 
a HT-338. George Snow K3GVZ, Box 105, Callery, 
Penn. 16024. Phone 412-538-5481. 


DOUGHNUTS that are selling like hotcakes. High "Q" 
R. F. Toroid Kit: 2 cores, wire. Complete Easy Instruc¬ 
tions. Revive receivers. Make Baiuns and other 
Goodies. $1.50 plus 10? postage. Ami-Tron Associates 
12033 Otsego Street, North Hollywood, California 91607. 

: SP-600JX-28 with built in product detector, complete 

s with cabinet, speaker, and instruction manual, $289 
F.O.B. W5NTQ, Paul Katz, 3709 Reid Drive, Corpus 
Christi, Texas 78411. 


i INSTRUCTOGRAPH, 110VAC, 60 cycle, with oscillator 
and tube installed in case, complete with ten code 
j tapes and instruction book. Bought new for $51.75. 
Used very little. Sell for $35. Will deliver anywhere on 
east coast between Boston and Philadelphia area I 
travel. Write: JPR, PO Box 504, Westport, Connecticut. 


SX 101-3-4—matching speaker $150.00 pick up only. 
Martin Rexsen WEFE1 493 Oxford Road, Cedarhurst, 
N.Y. 11516. Tel. 516-Ce 9-2411. 


HAMMARLUND HQ-110A. Excellent condition and in 
original carton. $160 or a trade of good VHF gear. 
Frank Wargocki WA3AYW, 2602 Orthodox Street. 
Philadelphia, Penna. 19137, Phone 215-743-4251. 


HT44 $210. PS150AC $70. SX117 $250. All power and 
transceive cabling, manuals, and original shipping car¬ 
tons. Guaranteed like new condition. Photo and or 
sked on request Shahan W5END 4110 Knotty Oaks, 
Houston. Texas, TEL 1D3-2944. 


FAULTLESS DRAKE TR-3 for sale. Complete with 
AC-3/MS-3 and DC-3. All in excellent condition—like 
new. $575.00 for everything. Gary Goldberg WA2FAS, 
221 Clark Street, Hillside, N.J. 07205. 
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FOB SALE APR-4 receiver tunes 39-4000 Me. Pan¬ 
adapter APa-11 pulse analyzer, 6 meter transceiver. 
Peter Donneau W1YIX, 11 Blanche Ave., Cumber¬ 
land. R.l. 


NEW 55 AMP Delco Remy Alternators and Regulators 
from 1965-66 Oldsmobiles. S35.00 per set. Bob Beving- 
ton (K5BFQ), 509 Hardin, Blytheville, Ark. 


POPULAR ELECTRONICS—Jan. 58 to Dec. 65. QST- 
Jan. 58 to Dec. 64. All in excellent condition. Best 
offer for each or both sets gets them. J. Dernier, 318 
Garfield, Hastings, Nebraska 68901 


BLUEBOOK prices save money. Take 10% off these 
prices without trade-ins. Galaxy 300—S719.00; \ 

NCL2000—$479.00; NCX3—S209.00; Communicator III/ 
6M—$149.00; HT-37—S269.00; SX117—$259.00: SR150— 
$379.00; HW12—$119.00; DX100—$99.00; SR46—$159.00; 
AF67—$59.00; Valiant I—$169.00; Communicator IV/6M 
—5189.00; hundreds more. Free list. WRL. LEO, 
W0GFQ, Box 919, Council Bluffs, Iowa, 

.......... 

SILVER PLATING: It may cost far less than you ex¬ 
pect, to have your tank circuits silver plated. Address 
inquiries to: Jim Knapp WA2KIQ, Knapp Electro¬ 
plating Co., P.O. Box #154, Wayne, N.J. 07470 


QSI. CARDS??? Largest variety samples 25c. Sakkers. 
W8DED, Holland, Michigan (mention “73"). 


QSL, SWL, CB, and WPE cards different designs. Sam¬ 
ples 10^. Nicholas & Son Printery P.O. Box 11184 
Phoenix, Arizona 85017 


WHY PAY $50, $100? Learn NEW W3YKQ QUAD con¬ 
cepts, BUILD COMPLETE DX weather-proof, wind- 
proof Tri-bander, less than $10. Cash—M.O. plans, 
only $10 c/o 73. 


HAMFEST Seven Springs Resort June 19, 1966. Ad¬ 
vance registration $1.50. For more information Write 
Somerset County Amateur Radio Club, Box 17 Ursina, 
Pennsylvania. 


VHF FIXED-TUNED RCVR. 108-152 mcs. Divco-Wayne 
type RV-7. Never used. $50. Photos for SASE. Tom 
Kolvek, 108 Glad Dr., Roselle, III. 60173 


WANTED: Tower 60-70 ft. heavy duty galvanized. 
Free standing tilt over crank up or self supporting 
type. M. Rothberg, 442 East Harrison St., Long Beach. 
New York, Tel. (516) GE 1-4688 


GONSET GSB-100 $165; GSB-101 Linear $150; SB-300 
Receiver $235; All A-l manuals included. Steve Hoff 
K0IDY 2010 N. Elsie Ave., Davenport, Iowa 


MAKE OFFER for any or all. Heath HW-32 and sup¬ 
ply, monitor ’scope, matchbox and coupler. Globe 
Scout 680. Stamp for list of parts, test equipment. 
Scott Norman, 9900 Merrill, Chicago, III. 


TR-3 & Husky AC Supply. Excellent Condition. S429.00 
Will take Galaxy III, V, or HW-12 in trade, W5NGX— 
208 Pat St.—Levelland. Texas 79336 


GIANT MIKE SALE 


MODEL 454X 

Outstanding base Staf.on microphone Singh? sideband (Limited to 
voice) frequency response of 300 3000 CPS Attractive telephone 
black satm finish on aif metai alloy case May be wired for VOX. 
Comes wtred for push to laJh Has e*!ra lock-art switch for continuous 
transmission. Complete wtfh co*ied co»d (Three conductor—one 
shielded). Output level rs *8 db Ust Price $26.50 



MODEL 454C 

^ame as Model 454X e*cepf with hea! and humidify proof ceramic 
element Output level 5? db Ust Price $26.50 



q Dynamic mobile mike, 600 ohm imp 
3 cond one shielded coiled cord 
66 db 300 to 6,000 cps 


SALE $12.99 


THE TURNER TRANSISTORIZED 






SALE $26.90 


WITH VARIABLE OUTPUT LEVEL 

Now. from Turner comes the very finest 
base station microphone ever designed 
the ♦£* features a two transistor pre 
amp with votlime control to give you up 
to 50 times the output level you now have. 
Yes. iust dial your dewed signal for man- 
mum modulation all the time — every 
time You can work close or far away from 
this microphone, or change the output for 
a big or little voice 

Eventually, all sets lose some of their 
initial power Turner s 4fJ puts the tip 
back into your set and keeps it up to full 
streng th at all times! 

71*0(51 has tailored frequency re 
, spouse of 300-3500 c p s. for best and 
1 clearest voice transmissions with knocked 
down local ooUe interference 

Ircfwtrv* touch to talk or lock on off 
jwiUrhmg — the 6G works with all tube 
or transistor sets regardless of switching 
*iquirements or type. 


FIELD 
STRENGTH 
and 

SWR METER 

~ API y' 

.'onihmatHHi unit that 
strength reading 




til 

tor* art! and 


I nuMal finings allow permanent installation for constant 
monitoring of transmitter output Meter has sensitive Jfit 
Rsicro*amp mmcmeni »uh two-color bold cast-to-read 
scale. Individually boxed wiih msiructions. 


SB-33 TRANSCEIVER with SBI-MIC—$185; SB1-LA 
Linear—S150; TA-32 Jr—S25; 2BDQ Hy-Gain—$10; 
Johnson Los Pass Filter—$10; Heath SWR Mtr—$10; 
Heath Cantenna—$10. Save $30—Entire Package—S370. 
Jim Gav, WA8IZX, RRrrl. Box 120XX, Port Clinton, 
Ohio Tel 797-2553. 


COMPRESSION AMPLIFIER for sale. P & H AFC-2 
with 4th tube factory modification and instruction 
book. Excellent. $35.00. George G. Scott W T 2LFX, 6 
West Stuart Drive, Glen Cove, N.Y. 


WANTED Goldkit Thriller or Norseman Transceiver. 
Box 97, Wilmington, N.C. 


WANTED British EL37 DX transmitter. Cheap. Box 41, 
Wilmington, N.C. 


GROVE ELECTRONICS 


3256 N PULASKI RD CHICAGO. ILL 6064 1 
Send check with order Include postage,extra returned 
SEND FOR GIANT SALE CATALOG!!! 
LATE SPECIALS ASSORTED KELLOGG RELAYS!! 
6/35 volts 4PDT,6PDT,8PDT,etc. (reg $10 ea 


SALE 3 FOR $1.99 
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Id do very well, if you are 
rested in advertising, to get 
official rates and all of the 
lils. You'll never get rich sdl- 
to hams, but you won't be 
e as poor if you advertise in 73. 


MARS HF Mixer and Amplifiers .... WA4KIH 6 

Also good for putting your triband rig on 15 or 10. 

Two Element Weeping Willow 

for 15.WA8MVR 12 

Perfect for novice DX'ers. 

Frequency Measurements for Hams . . W6BLZ 14 

Receive VLF, too. 

VHF Parametric Transistor Multiplier W6GXN 20 

Experimenters must read this one. A scoop, of course. 

How to Get Your Extra Class License W5TOM 26 


Here's the easiest way to do it. 

A Transistor Analyzer Using FET’s . . . K3LCV 30 

It checks h u , hi?, Ivn and h 2 2 - 

A Field Effect Voltmeter...K3LCV 34 

Here's a real transistorized VTVM: 22 M input re¬ 
sistance. 

An FET Audio Compressor.K3VNR 38 

Use FET's for high input impedance. 

The Kindly Keyer.WB6AIG 46 

This 1C keyer uses a commercial PC board. 

Save That Transistor!.K9VXL 50 

Defective transistors as zeners and varactors? Sure! 

Lambda Lines.W2DXH 54 

Scraps of twinlead a make good lecher lines. 

Designing Transistor RF Amplifiers . . . Thorpe 58 

Good info for the serious experimenter. 

A 75 Watt Twoer Linear.K1CLL 66 

It uses Bill’s favorite Compactron. 

A Better Sideswiper for 

Electronic Keyers .W6BLZ 70 

Your cat will like this one. 

Replace Your 81 Vs with 572B’s . . . WB2EPG 72 

The right way. 

UB5UG's Five Band Vertical.W8FAZ 74 

It's pretty clever—and simple, too. 

Don Miller DXploring. 76 

The life of leisure on a lush tropical island. 

Gus: Part 13.W4BPD 78 

Gus keeps rolling along. 


agazine is published monthly by 
nc., Peterborough, N. H. 03458. 
shone is 603-924-3873. Subscrip- 
rates $4.00 per year. S7.00 two 
$10 three years world wide. Sec- 
lass postage is paid at Peterhor- 
New Hampshire and at addition- 
tiling offices. Printed in Bristol. 
, U.S.A. Entire contents copy- 
1966 by 73, Inc. Postmasters, 
: send form 3579 to 73 Magazine, 
aorough, New Hampshire. Why 
take a DX friend of yours happy 
a gift subscription to 73? 
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Coaxial Cable Handbook.WA6BSO 93 

This book will answer your questions about coax 
and provide a useful reference to all types of cable. 
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Amateur radio convention? 

Have you ever considered the possibility 
that vve amateurs could be self-governing? 
Suppose, for example, that a yearly national 
convention was held for the review of our 
hobby and that the actions of the delegates 
to the convention were held binding on us all. 
Clubs around the country could send a dele¬ 
gate to represent their interests. This would 
encourage club activities and would get most 
active amateurs to join clubs in order to have 
a say in their rules. 

The convention might run similarly to the 
international conferences with committees 
being established to sort out the ideas and 
present the result of their study to the con¬ 
vention for vote. 

We might have a committee to study con¬ 
tests and recommend changes in rules or even 
the elimination of no longer needed contests. 
They might also suggest needed contests. Ob¬ 
viously the members of the committee would 
be those interested in contests. The certificate 
hunters could have their committee and on a 
yearly basis hash out their problems and keep 
up to date. Ditto the DXers, RTTYers, traffic 
nets, and every other phase of amateur radio. 

Maybe every other year would be enough. 
It sounds like a lot of work. I do think it 
would get a lot more fellows interested in the 
running of amateur radio and that the end 
result would be much faster progress. 

If we were to set up such a convention or 
conference system of changing our rules I am 
quite sure that we would find the FCC quite 
willing to go along with it. We know darned 
well that the FCC doesn’t like the present rule 
making system. If we give them a reasonable 
alternate I think they would buy it. 

Intruders 

One of the difficult and growing problems 
in amateur radio is the intruder. This takes 
the shape of mysterious RTTY signals running 
endlessly, obviously commercial CW signals 
or just plain short wave broadcasting. While 
we are reasonably sure that such signals in 
our 20 meter band are illegal, we are never 


de 

W2NSD/1 

never say die 

sure of those down on 40 or 80 meters and w 
hesitate to make an issue of their activit 
when we are not sure of our own grount 
We know that the ITU agreements do includ 
some sort of sharing arrangement for tlios 
lower bands so we are cautious. 

The lack of agressive retaliation to this ir 
trusion has encouraged stations in eountric 
who take their ITU commitments lightly (t 
who are uncommitted at all) to step in and us 
our bands wherever we permit the QRM lev* 
to accommodate them. Perhaps I might d 
gress for just a bit at this point to throw 
pointed barb at the champions of QRP. 
agree with them that it is indeed delightfi 
to work 100 countries using 100 watts powe 
and if they find this entertaining I agree tin 
they should continue to do what is fun ft 
them. But I think that they should not fe< 
at all pious about this little hobby of then 
and try to shame others into following the. 
example for it is the high power stations tin 
are holding our frequencies for us, not til 
QRPers. As soon as the QRM level drops th 
commercials move in. Though I do not advt 
cate the use of higher than legal powers b 
operators, 1 do think that we would hav 
little to lose and much to gain if the work 
wide power level were set at one kilowat 
Thirty years ago this was a bit hard to gei 
erate, but today it is hardly out of reach 
any average amateur. 

What can we do about the intruders? Fin 
of all we can organize ourselves and detei 
mine to keep our ham bands for hams. W 
know of several methods of ridding ourselve 
of unwanted signals and I am sure that a littl 
thought and asking around will turn up som 
more practical approaches to the problem, 
certainly would be interested in publishin 
any information available on the subject an' 
will do all I can to help coordinate any effor 
that organize. 

The number one approach, of course, is t 
find out as much about the intruding signa 
as possible and report them to our own gov 

(Continued on page 88) 
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Editor’s 

Ramblings 


Helping out 

One tiling hams have always been famous 
for is helpfulness. Hams have helped out in 
emergencies, for public events, for service¬ 
men’s phone patches and in many other ways. 
They also used to help out young hams and 
others interested in amateur radio. In fact, at 
one time, most hams got their knowledge of 
electronics and amateur radio from older hams 
who were glad to help out. But things have 
changed a lot now. You can be licensed even 
without talking to a ham. Needless to say, 
hams who get on the air this way tend to be 
ignorant of old ham traditions, whether the 
traditions be good or bad. They’re often im¬ 
polite on the air and operate their equipment 
improperly, causing interference to other hams 
or to other services. Why? Because they don’t 
know any better. They can memorize the li¬ 
cense manual and study books and listen to 
code records, but that can’t teach the things 
an older ham can. The example, teaching and 
friendliness of other knowledgeable hams can 
do far more to improve the competence and 
attitude of hams than having to take a govern¬ 
ment test can. 

So what can be done to try to help young 
hams? The best way is probably through 
strong local radio clubs. A good club with 
plenty of activities—hamfests, auctions, con¬ 
tests, club building projects, GOOD speakers, 
demonstrations, participation in Field Day or 
VHF Parties, a good newsletter—can attract 
plenty of hams and prospective hams. Encou¬ 
rage newcomers: welcome them to the club, 
show them how to do things, give them old 
parts and tell them how to use them, invite 
them to visit your shack, teach them the code, 
give them old books and magazines (they can 
have a free sample of 73 if they write us), 
give them good advice, encourage them and 
set a good example. You’ll find that it won’t 
be long before they’re pretty good hams. 
Hamming is a social hobby. It’s more fun with 
other hams to visit and work with than with 
just talk on the air. There’s no substitute for 
personal contact and encouragement. 


And in line with this need to help r 
hams, I mentioned in May that we at 73 c; 
answer the many technical questions we 
from the readers. K6HPR suggested that m 
be he and a number of EE’s or other qualii 
hams would be willing to help answer qi 
tions about ham radio. If you’d like to b 
out and think you can, why not send y 
name and qualifications in and we’ll see w 
can be done. Maybe each month we eo 
publish a list of people willing to help « 
It might take a lot of time, but the work 
be very rewarding. 

The ARRL Handbook 
and semiconductors 

I often read and use the ARRL Amat 
Radio Handbook. If any single publicat 
could be considered the “bible” of amat 
radio, it must be the Handbook. 0 I can 
imagine any ham shack without at least i 
of its many editions, and most hams seem 
get a new one every few years. But then 
one thing about the Handbook that botl 
me. It’s not that the Handbook seems m 
a textbook or project book than a handbc 
Or that the yearly editions are so similar. M 
radio theory changes very slowly, if at 
and the main object of the book is to prov 
a useful reference with enough change to 
courage hams to buy a new copy every 1 
years. 

But I really am bothered by the Handbo< 
treatment of semiconductors. Why does it 
tually ignore most current communicati 
practice? Any casual observer of electroi 
can see that semiconductors have been ; 
are being accepted by all branches of e; 
tronics as rapidly as economics, performa 
and (most important) engineering talent all 
The reasons are obvious. Semiconductors h 
many advantages over tubes for most u: 

(Continued on page 118) 


♦The ARRL refers to QST as the bible, but that sc 
a peculiar analogy to me. 
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Copt. Glen Bentz WA4KIH/AFB4KIH 
Major George Dodge W40PL/AF40PL 
Rt 2, Box 53 
Charleston Heights, S.C. 

MARS HF Mixer 
and Amplifiers 

This mixer takes 80 to 10 meter input and puts 
out a kilowatt on 1.5 to 27 MHz for MARS operation. 


If there is one thing most amateur trans¬ 
mitters are not, it is truly all band. Most hams 
who are introduced to the MARS program 
find that their equipment is not designed for 
operation outside the ham bands. This poses 
a problem: Do I alter my existing equipment? 
Do I attempt to use surplus equipment? Do 
I buy new equipment? Existing ham equip¬ 
ment can be altered in some cases but can it 
be altered without some losses in operating 
flexibility efficiency, etc.? Besides many op¬ 
erators do not wish to alter late model equip¬ 
ment. Using surplus gear is ok if you can find 
something late enough to be state of the art, 
sideband, and not a TVI generator. To buy 
new equipment with all band capability costs 


Glen and George arc pilots in the Air Force. 
George designed both of the units and built 
the 60 watt amplifier. Glen built the mixer 
and the kilowatt amplifier, and wrote the proj¬ 
ect up. 


$$$ and you don’t find that in the old junk 
box. 

Like many inventions, this circuit was de¬ 
vised out of necessity. This station was oper¬ 
ating a low power all HAM BAND transmit¬ 
ter. Then came MARS and the necessity of 
being able to operate, preferably with some 
power, on frequencies other than those cov¬ 
ered by a ham transmitter. The result could 
hardly be called a compromise. The unit de¬ 
signed and built gives any ham band trans¬ 
mitter truly all band, high power operation 
without alteration of the existing equipment. 
It will operate from 1.6 to 30 MHz, at legal 
maximum power, and best of all, most of the 
parts were dug out of a well stocked junk box. 

Circuit description 

The principle is simple and tried. The fre¬ 
quency converter is a device by which a fre¬ 
quency corresponding to the input signal i 
translated to the desired output frequency, 
frequency converter is also known as a fre- 
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Fig. 1. Crystal oscillator 
and mixer that gener¬ 
ates low level output to 
drive the final. 


OSC. MIXER 

6AH6 6360 



quency translator or frequency mixer. All 
these names are descriptive of the function in 
which two RF voltages are fed into a device 
hich produces a complex output wave from 
which the sum or difference frequency com¬ 
ponent may be selected. Normally, mixing or 
requeney conversion takes place at low power 
levels, on the order of 500 mw to 1 watt. 

owever, in this particular instance the fre¬ 
quency conversion takes place at a consider¬ 
ably higher power, and is then further anapli- 
ed. 

The circuit is fairly straightforward and 
Follows well established principles. The 6AH6 
olpitts crystal oscillator was selected because 


of its excellent stability characteristics. Output 
from the oscillator is fed to the grid of a 6360, 
used as a mixer stage, through a variable 
trimmer condenser to facilitate mixer grid 
drive adjustment. 

Selection of the mixer tube and circuit had 
to meet certain conditions: have sufficient out¬ 
put to drive an amplifier, be small in physical 
size, have high enough plate dissipation to 
idle with oscillator drive applied. The 6360 
met all these conditions. With the screen and 
grids at DC ground the tube is biased below 
cut-off for operation in the non-linear region. 

Since cathode drive must be about 20 times 
that required for grid drive, the oscillator sig- 



: ig. 2. 4CX250R kilowatt amplifier for HF MARS or ham frequencies. 
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250 MA 
FULL-SCALE 
METER 


+150 

REG. 


MIXER CATHODE (100 MA FULL-SCALE) O- 


FINAL CATHODE (250MA FULL-SCALE)0- 


Ji 00 ' 


Fig. 3. "Low power" 6DQ5 amplifier for those 
who don't want or need a full kilowatt. The un¬ 
marked loading capacitor is 500 pf. 

nal is fed to the grid and the exciter signal is 
fed to the cathode. 

A combination of exciter impedance match, 
swamping, and signal voltage divider is used 
in the cathode input. The output of the mixer 
is link coupled to the amplifier grid tank. This 
was done for three reasons: an additional 
tuned circuit to further attenuate unwanted 
mixer products, isolation of the amplifier grid 
circuit, and ease of neutralization. 

When the unit is used as a straight amplifier 
on the bands covered by the exciter, the os¬ 
cillator screen and plate, and mixer plate volt¬ 
ages are switched off, the amplifier grid tank 
is switched out, and the exciter input is 
switched to a passive input network. The ex¬ 
citer now feeds through the passive network 
directly to the amplifier grid. 


The amplifier section is a straightforward 
class AB1 linear employing a pair of 4CX250R 
tubes. The output is a pi-net using a modern 
vacuum variable, an ancient roller coil, and a 
standard variable capacitor. 

The final touch was the addition of an SWR 
bridge. This is placed in the circuit such that 
it is usable even when the exciter is operated 
“bare foot.” Bare foot operation is accom¬ 
plished simply by not turning on the B+. 

The power supply can be designed around 
the builder’s junk box. The circuit shown util¬ 
ized what was available at this station. A few 
items should be kept in mind. The screen 
supply to the 6AH6 and the 4CX250R should 
be regulated. The grid bias to the final must 
be adjustable to properly set the operating 
parameters for AB1 operation. The plates of 
the 6AH6 and 6360 should not exceed 300- 
VDC. 

Construction 

This particular unit was built on a 13x17x3" 
chassis. The vertical height was kept down to 
fit behind an 8%. inch front panel. 

The parts layout is shown in the photo¬ 
graphs. The various sections are all shielded 
with solid aluminum sheet stock. The high 
voltage supply and final RF sections are 
shielded with perforated stock for personal 
protection from the power supply and RF 
shielding of the amplifier section. The final 
grid tank coil is mounted in a “tin” can. The 
lid being attached to the chassis around the 
coil socket, and the bottom of the can slipping 
onto the lid thereby completely shielding the 
coil unit. 

Neutralization is accomplished with a stub 



Back view of the high 
power mixer-amplifier. 
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Fig. 4. Power supply for the mixer and high power amplifier. The bias pot marked 500 K should be 5K. 


Output 

Crystal 

Exciter 

Frequency 

Frequency 

Frewesey 

MHz 

MHz 

MHz 

1.5— 2.1 

12.5 

14.0—14.6 

2.0— 2.6 

12.0 

14.0—14.6 

2.5— 3.1 

11.5 

|4.0—14.6 

3.0— 3.6 

1 1.0 

14.0—14.6 

4.0— 4.6 

10.0 

14.0—14.6 

4.5— 5.1 

9.5 

14.0—14.6 

5 0— 5.6 

9.0 

14.0—14.6 

5.5— 6.1 

8.5 

14.0—14.6 

6.0— 6.6 

10.0 

3.4— 4.0 

6.5— 7.1 

10.5 

3.4— 4.0 

7.5— 8.1 

1 1.5 

3.4— 4.0 

8.0— 8.6 

12.0 

3.4— 4.0 

8.5— 9.1 

12.5 

21.0—21.6 

9.0— 9.6 

12.0 

21.0—21.6 

9.4—10.0 

6.0 

3.4— 4.0 

9.9—10.5 

6.5 

3.4— 4.0 

10 4—1 1.0 

7.0 

3.4— 4.0 

10.9— 1 1 5 

7.5 

3.4— 4.0 

l 1.4—12.0 

8,0 

3.4— 4.0 

11.9—12.5 

8.5 

3.4— 4.0 

12 5—13.1 

8.5 

21.0—21.6 

13.0—13.6 

8.0 

21.0—21.6 

13.5—14.1 

7.5 

21.0—21 6 

14.5—15.1 

6.5 

21.0—21.6 

15.0—15.6 

6.0 

21.0—21.6 

1 5.4—16.0 

8.5 

6.9— 7.5 

15.9—16.5 

9.0 

6.9— 7.5 

16.4—17.0 

9.5 

6.9— 7.5 

16.9—17.5 

10.0 

6.9— 7.5 

17 4—18 0 

10.5 

6 9— 7.5 

17.9—18 5 

1 1.0 

6.9— 7 5 

18.4—19.0 

1 1.5 

6.9— 7.5 

18.9—19.5 

12.0 

6.9— 7.5 

19.4—20.0 

12.5 

6.9— 7.5 

19.5—20.7 

9.0 

28.5—29.7 

20.5—21.7 

8.0 

28.5—29.7 

21.5—22.7 

7.0 

28.5—29.7 

22.5—23.7 

6.0 

28.5—29.7 

23.5—24.1 

9.5 

14.0—14.6 

24.0—24.6 

10.0 

14.0—14.6 

24.5—25.1 

10.5 

14.0—14.6 

25.0—25.6 

1 1.0 

14.0—14.6 

25.5—26 1 

11.5 

14.0—14.6 

26.0—26 6 

12.0 

14.0—14.6 

26 5—27 1 

12 5 

14.0—14.6 


of wire positioned near the plate of the 4CX- 
250R, but shielded from the base and screen 
grid of the tubes. 

Coil dimensions are given only as a rough 
guide, as these will vary with builder’s layout, 
parts placement, frequency requirements, etc. 
A grid dipper should be used for adjustment 
of all coils. 

Selection of the crystal frequency will de¬ 
pend upon the exciter injection and the output 
frequency desired. In order to have unwanted 
mixer products attenuated as much as possible 
the oscillator and exciter frequencies must be 
as far as possible from the desired output fre¬ 
quency. The frequency table shows a list of 
crystal, exciter, and output frequencies that 
meet these requirements. 

First, using a grid dipper adjust the oscil¬ 
lator coil to resonate at the crystal frequency. 
Then adjust the mixer tank to resonate at the 
desired output frequency. Apply power to the 
oscillator and mixer sections only. Check the 
oscillator for resonance and adjust the trimmer 
to drive the mixer to 20-25 ma. Next, inject 
the signal from the exciter until the mixer 
plate reads 40-50 ma. Then tune the mixer 
coil for maximum on the desired output fre¬ 
quency. NOTE: No dip in the mixer plate 
current will be found at the desired output 
frequency. Since there will be dips at other 
frequencies, some output indicating device 
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must be used to tune for maximum, such as 
a pilot bulb and a loop of wire, or neon light. 

Next, the grid circuit of the amplifier should 
be resonated for maximum output, WITHOUT 
PLATE OR SCREEN VOLTAGE TO THE 
FINAL. Now the amplifier must be neutral¬ 
ized. With a sensitive output indicator (RF 
probe and VTVM was used) tune the final to 
maximum output. Adjust the position and 
length of the neutralizing stub to obtain mini¬ 
mum feed-through, keeping the grid and final 
tanks at resonance. 

After neutralizing is complete the screen 
and plate leads may be connected and power 
applied to the final without exciter input. At 
this time set the static plate current to 140 ma 
by adjusting the bias control pot. The ampli¬ 
fier may now be loaded into a 50 ohm dummy 
or antenna. Without drive from the exciter, 
the oscillator is adjusted to resonate by a peak 
on the mixer plate meter at 20-25 mils. Drive 
from the exciter is then adjusted to 40-50 mils 
on the mixer plate current. Using the grid 
tuning condenser load the 4CX250R’s to 500 
mils keeping the screen current at or below 
0 ma. The screen current will read slightly 
below 0 ma until approaching maximum out¬ 
put. It will then drop to below —10 ma, then 
increase rapidly. Load to 0 ma screen current 
and to 500 ma plate current keeping the final 
at resonance with reference to the relative 
power output meter. When operating SSB, 
screen current should not be allowed to peak 
above +2 ma. 

When using only the amplifier straight- 
through on ham bands, switch off the power 
to the oscillator and mixer sections. The ex¬ 
citer then provides the drive and tune up pro¬ 
cedures remain the same for the final. 

Using the parameters mentioned above the 
power output of this unit was measured at 
650 watts into a 50 ohm antenna. Attenuation 
of unwanted signal products was found to be 
25 db or better down. 

Conclusion 

This particular unit is the end result of 
three units designed and built using these 
mixer principles. The second unit could well 
be of interest in cases where a smaller low 


powder unit may be desired. That particular 
unit is designed in the same manner except it 
has no provision for straight amplifier opera¬ 
tion and it uses one 6DQ5 tube operating 
AB1 linear. Using essentially the same cir¬ 
cuitry, the operating parameters for the 6DQ5 
are: 700 VDC on the plate, 150 VRDC on 
the screen, 20 ma static plate current, load to 
150 ma. This gives an input of about 150 
watts PEP and a measured output of 60 watts 
into a 50 ohm antenna. 

Both units are being operated on AM and 
SSB. The smaller unit is also being operated 
on RTTY and is used both bare foot and to 
drive a Heathkit SB-200 amplifier. These units 
both put out a beautiful clean, clear, and 
faithful reproduction of the exciter signal. The 
larger unit is dual purpose for those who do 
not already have a KW final. The smaller unit 
can be used where the station does not re¬ 
quire high power. Either unit will make any 
amateur band transmitter truly all band. So 
pick a rock, sling an antenna, and we ll see 
you around the bands. 

. . . WA4KIH, W40PL 



Fig. 5. SWR bridge and control circuits. 
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Build this shortened beam easily and 
inexpensively and get excellent results. 


Terry Shonklond WA8MVR 
270 Fleming Rd. 

Cincinnati, Ohio 45215 


Simple Two Element 
Weeping Willow for Fifteen 


What is a Weeping Willow? Just a vagi with 
bent elements, making it half as wide as it 
would normally be. Will it work? Well, the 
first time I put it on the air I got a new coun¬ 
try, Ireland, 5X9 on 15 meters. Another Irish 
ham called me when I finished with the first, 
a situation to which I am not accustomed (he 
gave me 5X9, too). This was early in the 
morning, when the East dominates 15. Listen¬ 
ing to a WB6, I found that his signal dropped 
about 3 S units off the side and nearly 4 units 
off the back. Satisfied? Read on. 

I have a lousy location. In any direction, 
the antenna faces houses and fifty-foot tall 
trees. There is a hill peak about sixty yards 
to the west. My 40 meter dipole at forty feet 
did a fair job. However, I wished for some¬ 
thing more. My two hundred watts PEP 
couldn’t hold its own. The Weeping Willow, 
even at its present height of only twenty feet, 
gives me several advantages, among them: 

1. Rotatability: Ever wished that you could 
rotate your dipole to get a lobe on a good 
DX station? 

2. Unidirectionality: It sure is wonderful to 
cut down those Sixes when I want to hear 
Europe, And that gain! Less QRM coming 
in and more oomph going out. 

3. Small size: If your mounting area is as 
small as mine, you will appreciate the size 
of this antenna. 1 have a hole in the trees 


Terry is a senior in high school and he’ll enter 
Brown University in the Fall. He likes to DX. 



Fig. 1. Configuration of the elements of the weep¬ 
ing willow. 


that is barely big enough for a 6 meter 
beam, much less a 15 meter beam. This 
antenna has the width of a quad with one- 
half the height. The turning radius is only 
seven feet. 

4. Low cost! Even if you must buy all the 
materials involved, the cost should be about 
fifteen dollars. This isn’t bad for what you 
get. 

The Weeping Willow is formed as in Fig. 1. 
This antenna was mentioned in an article 
about a quad 1 . The elements are the same 
length as those of a yagi. However, one-fourth 
of the element’s length on each end is bent 
downward 90°. Thus, my 15 meter version is 
approximately eleven feet across instead of 
twenty-two, and five and one half feet tall. 
Of course, this bending makes a 15 meter ver¬ 
sion a one band antenna. For those so in¬ 
clined, a 20 and 10 meter antenna could be 
built with traps at the bends, a two band an¬ 
tenna the size of a 10 meter beam (how about 
a 40 and 20 version; it’s only thirty-three feet 
across). Mine is two element because of the 
size and cost, but you might like three or 
more. I used .15 wavelength spacing between 
elements as recommended by the ARRL An- 
tenna Book. The antenna in the picture cost 
me about $2.15 because I had almost all of the 
necessary materials on hand. There is only one 
big requirement to be met with my version: 
the elements must be above ground on the 
metal boom. This is not due to the antenna 
design, but to the matching section described 
later. A gamma or “T” match would not have 
this restriction. For anyone who does not have 
the materials I used, the possibility of a 
wooden boom might be investigated. A list of 
the dimensions for those who do not have a 
handbook: 

46S 

driven element (iti feet) =—-:— rrrr 

treq. m MHz 

reflector (at .15 wavelength spacing)— 

‘David Morgan, K6DDO, "Three Elements on Three 
Bands,” 73 , July, 1963, P. 62. 
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i 15 meter weeping willow over WA8MVR's 
ise. 


501 . 

freq. in MHz ( Ien « th m feet) 

There shouldn’t be much of a problem in 
ilding this antenna. All that is necessary is 
lay out the tubing, cut to length, bend in 
■ proper places, fit together, mount, and run 
the mast. My antenna went together with 
major mishaps (very unusual) and only 
3 mistake (the driven element is bent 
;htly too far in). I hasten to add that this 
s the first antenna that I have ever built 
:h the exception of my dipole. Anyone wor- 
d about duplicating my feat, forget it; if I 
i do it, you can too. 

Now for that match. It is quite simple, costs 
le, radiates well, and needs only one adjust- 
nt. I took this straight out of an old 73-. 
r those of you without that issue, here are 
; instructions (maybe Fig. 2 will help): 

Cut a length of RG8/U to the formula 

z - P|_— — length in feet 

freq. in MHz 

Determine exact center and cut off the 
outside cover for about an inch in each 
direction. Do not slice the coax in half. 
Now, cut the braid at the exact center (the 
braid only, please) and gather each side of 
the braid into a clump. To this you can 
solder the feedline (RG8/U) or an SO-239 
female coax connector. I just soldered the 
feedline; you may not want so permanent 
an installation. 

Now trim the insulation on the ends of the 
line. Solder the braid to the center conduc¬ 
tor at each end. 

Tape all exposed joints well so that they 
will not be affected by weather. You now 
have a M wavelength folded dipole. 

Bill Driml, W6NAT, "Infinite Impedance Antenna 
itch," 73 , March, 1963, PP. 20-21. 


This match has several advantages, but also 
requires a few things of the builder. First, it 
would be best if you mounted this match in¬ 
side the tubing of the driven element. W6NAT 
says that you can mount it on the outside of 
the tubing if it is larger than the i.d. of the 
tubing, but it is best to put the match inside. 
Second, the driven element must be cut into 
two halves. Just slice it in the middle and 
mount as two pieces a few inches apart (this 
also helps if you want to mount the match 
inside the tubing). The ends of the match 
will just about reach the bends in the ele¬ 
ments. This requirement should not bother a 
person homebrewing the beam, anyway. 
Third, the elements must be mounted above 
ground or the metal boom as already men¬ 
tioned. Last, a 100 pf variable capacitor must 
be mounted in series with the center conduc¬ 
tor to tune out the reactance. I use a Match¬ 
box and this does the job for me. The capaci¬ 
tor can be mounted at the antenna or the 
transmitter. Please consult the article by 
W6NAT if you become thoroughly confused. 

By now, all the OT’s with six element 
beams and eightv-foot towers must be howling 
at my misadventures. I wrote this article not 
for them, but for people like me. I had never 
built an antenna such as this one. Money does 
not flow in plentitude from my pockets (I did 
have a summer job which paid for an SSB 
transmitter, though). There is only one small 
hole in which I can mount an antenna. To 
tell the truth, I was afraid that my efforts 
would end with the world’s biggest lemon 
(I’m only seventeen and not yet full of the 
confidence of years). However, the Weeping 
Willow went together easily, which was a 
miracle, and works fine. I must add that I 
have not tuned it at all. I just built it and put 
it up. Who knows what could happen if some¬ 
one would really try to match it to perfection. 

I don’t know the exact gain or front-to-back 
ratio, but the antenna fulfills all of my hopes. 
Right now it is only twenty feet above the 
ground, but it easily outperforms my forty- 
foot high dipole. I can’t wait to get it up to 
fortv feet. 

. . . WA8MVR 



Fig. 2. W6NAT's infinite impedance match as 
used in the weeping willow. 
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Ed Marriner W6BLZ 
528 Colima Street 
La Jolla, California 
Dave Ablowich, Jr. W60C 

Precision Frequency 
Measurements 
for the 
Amateur 


A general discussion of accurate frequency for hams with 
practical notes on reception of very low frequency transmissions. 


The expanding uses of radio have forced 
tighter accuracy and stability tolerance on 
every radio service, including the amateur. 
Rigid frequency tolerance specifications have 
necessarily produced new components, sys¬ 
tems and measurement techniques. It is now 
possible to measure frequency to a higher 
degree of accuracy than any other physical 




(8) IMPROVED MODIFICATION 


(Cl BASIC MODIFICATION 



quantity. 

A logical question is: Does amateur radio 
need precise frequency measurements? This 
leads to: Just what does precise mean, as used 
here? Faced with questions like these, the 
measurements man on the receiving end of 
them invariably asks: What are the require¬ 
ments? 

Amateurs have often led in the develop¬ 
ment of communications techniques and have 
adapted complex systems to their needs. FCC 
regulations require that each amateur station 
maintain a means of measuring the transmiter 
frequency, independent of the transmitter fre¬ 
quency control. Depending upon the require¬ 
ments this might be a temperature controlled 
quartz crystal, a calibrated receiver or even 
an absorption wavemeter. What are you 
using? 

Accurate frequency measurements might be 
justified simply to protect the licensee against 
possible FCC citations. On the positive side 
they are useful for setting up nets and making 
them easy to operate, for schedules to put 
transmitters and receivers right on the spot for 
immediate CW, sideband, or teletype contact, 
or for making quick, accurate frequency 
changes to a hole in crowded bands. For the 
technical experimenter and builder they are 
especially useful. 

A sideband carrier frequency may be oper¬ 
ated within ten hertz of the band edge if it 
will stay there, and the reduced carrier acle- 


Fig. 1. Basic Pierce crystal oscillators. Values of Note: Hertz is now the "approved” term for cycles per 
resistors and capacitors will naturally depend on second. Thus, Hz is equivalent to cps, kHz to kc., and 
the individual tube or transistors used, MHz to me. 
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g. 2. Frequency comparison using high frequency 
ansmissions from WWV. 

uately suppressed. Unless the real stability of 
le generated carrier is known with confi- 
ence such operation would be unwise. Ques- 
onable performance of a costly sideband 
/stem may result from frequency shifts that 
111 st be measured in hertz. Most owners of 
Jch equipment having such trouble would 
robably return it to the factory with instruc- 
ons to “make it work or send my money 
aek", or perhaps “no more payements”. 

The plus or minus 20 hertz stability re- 
uirement for good sideband performance and 
erfect duplexing is only one part in 100,000 
tolerance 1 x 10~ 5 ) at 2 MHz. In the 10 
leter band it is 2/3 part in 10 ,! or 6.7 parts 
i 10*. This accuracy can be accomplished by 
sing as a reference equipment made with 
urplus parts in modern circuits. It is so 
imple and easy to have a frequency standard 
nd accessories of this capability these days 
hat there is no reason to be without such 
seful gear. 

Unfortunately, we can not buy apparatus 
vhich a manufacturer can guarantee unre- 
ervedly as producing a refrence frequency of 
his order, whether we buy it in one piece or 
»ut it together. A reliable source of correct 
requency is needed to put the gear “on the 
lose” and keep it there. To maintain the toler- 
nces mentioned hams may use their old 
riend WWV. 

Like everything else, WWV services have 
>een improved, but radio propagation char- 
iCteristics have not. Calibration instructions 
vhich usually read something like “adjust the 
eceiver for clear reception of WWV” suggest 
he recipe for rabbit stew which begins, “first 
latch your rabbit”. In spite of the fact that 
he emmissions leave the transmitter accurate 
o a part in 10 10 , and are maintained very 
tably, the average comparison against WWV 
s reliable only to a part or two in 10 7 . By 
tudying the problem, choosing the best re¬ 
vived frequency and the best time of day, 
tccuracy of the order of a few parts in 10 s 
nay be established—if the crystal oscillator 
Iso has this order of stability. The ordinary 
■verydav sort of beat comparison with WWV 


is suitable for most amateur crystal standards 
used for reference. 

With a stable oscillator being compared at 
any of the WWV frequencies, except perhaps 
20 or 25 MHz, an aural beat is not close 
enough. Under most conditions a zero beat is 
not reliable. Most ears are quite unselective 
below about 60 Hz; besides it is sometimes 
hard to decide between a slow beat and a 
fade. The simplest substitute is a sensitive 
milliammeter connected to the demodulator 
output through a filter with a cut-off fre¬ 
quency somewhere below about 10 Hz. 
Usually a resistor of about 47k ohms and a 
capacitor of about 0.5 nF will do the job. 

Military communications, navigation sys¬ 
tems, timing systems for rocketry and space 
vehicles have need for better reference 
sources. Such activities often require controls 
that must be maintained within a part in a 
billion (I p/10”) or better. WWV high fre¬ 
quency broadcasts are useless for calibrating 
such precise systems because of the influence 
of propagation conditions. Means that have 
been developed for providing suitable refer¬ 
ences also provide the amateur with highly 
reliable, easy to use, standard frequency trans¬ 
missions. 

A bit of history and a discussion of recent 
developments form a necessary prelude to the 
information to follow. So to proceed as briefly 
as possible. There was a time when all but a 
small portion of wireless communications was 
done with wave lengths of 30,000 to 10,000 
meters. We now say 10 kHz to 30 kHz and 
call this band very low frequency (VLF). The 
low frequency (LF) band is 30 to 300 kHz. 
The Navy has long used VLF and maintains 
several transmitters in the band below 30 kHz. 
They are able to communicate world wide 
when magnetic or ionospheric storms disable 
the higher frequencies. Because of the nature 
of those emissions modern equipment in sub¬ 
marines can receive them while submerged. 
Systems have been developed for stabilizing 


SCOPE 



Fig. 3. Frequency comparison using very low fre¬ 
quency transmissions. See Figs. 4 and 5 for the 
notch filters and VLF receiver. 
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Fig, A. 18 to 20 kHz notch filter and antenna 
tuner for high and low impedance receiver inputs. 
The coils are Miller 6315. 


the frequencies of these stations so that they 
vary no more than 1 p/10 10 per day about a 
nominal frequency known to a few parts in 
10 11 . 

The basis of accurate frequency is a stable 
time reference. Frequency and unit of time 
are inseparable. One may be defined in terms 
of the other. 

For more than a century the Naval Obser¬ 
vatory has been the custodian of time for the 
United States. With the Naval Research Labo¬ 
ratory, the National Physical Laboratory of 
Britain, and private investigators like J.A. 
Pierce of Crufts Laboratory, Harvard, they 
conducted long distance tests by VLF over a 
period of several years. The results led to the 
establishment of the Ephemeris second, based 
on the earth’s orbital motion, as the time in¬ 
terval for scientific work. They also deter¬ 
mined the resonant frequency of a nuclear 
energy transition of the element cesium in 
terms of the Ephemeris second. This led to 
establishment of an international system of 
atomic time in which the period of 9,192,- 
631,770 cycles of cesium resonant oscillation 
is one second. No longer is the turning of the 
earth on its axis a suitable time reference. By 
comparison with the other references the earth 
wobbles along like a sprung buggy wheel 
rolling on a rutty road. 

Station NBA in Panama and other Navy 
stations are continuously monitored by the 
Naval Observatory and the Naval Research 
Laboratory to maintain them accurately on fre¬ 
quency. Naval stations ashore and afloat have 
receiving systems which use these stations to 


maintain their frequency standards accut 
continuously to the least 1 p/10 B . 

At mid-1965 the Navy stations using V 
all with power output from 100 kilowatt* 

1 megawatt, are as follows: 

NAA Cutler, Maine 17.8 kHz 0 
NBA Summit, Panama 24.0 kHz 
NPG Jim Creek, Wash 18.6 kHz 
NPM Honolulu, Hawaii 26.1 kHz 
NSS Annapolis, Md 21.4 kHz 
"alternates hourly with FSK (or ot 
phase shifted emissions) and Morse t 
graph. 

Now—the relationship to the amateur o] 
ator. By the method described for HF rec 
tion, a quite ordinary VLF receiver is 
means to very accurate frequency comparis 
with these stations, almost any time, day 
night. The only restrictions on the amate 
accuracy of comparison are the stability 
his standard oscillator, and how long he 
willing to watch a meter or oscilloscope 
time a beat or note a change. 

The oscillator will have to be used wit 
set of multivibrators or other frequency d 
ders to produce output at one hertz han 
nies which are used to beat with the V 
stations. Should one of them use 18 k 
(once used by NBA), a cycle on this i 
quency occurs in 55.5 microseconds. A mill 
cycles occur in 55.5 seconds. So, if the b 
meter pointer moves across the scale (or 
scope pattern moves), a half cycle in 56 s 
onds—and maintains this rate—the oscilla 
under comparison is accurate and stable t< 
part in 10". A full beat in 9 minutes, 
seconds, or a half beat in 4 minutes, 38 s 
onds, represents 1 part in 10”. 

More versatile, though a bit more comp 
systems for amateur use are developed fr 
methods suggested by Hastings and Stone 
June 1961 NRL Report. These have b< 
used to meet the needs of ship-yards, pend 
production of a military model of a V 
phase tracking system. They have proved 
be adequate as an interim method for c; 
brating the most precise Navy Frequei 
Standards. 

Virgil Neher W6KT, has had a long ti 
interest in frequency measurement. A f 
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Fig, 5. Antenna tuner and notch filter for 14.5 
25 kHz. 
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years ago, W60C and W6KT had a session on 
the various methods of measurement, for the 
amateur. W6KT produced a progressive series 
of receiving devices for calibrating a precision 
oscillator, which was a product of the relation¬ 
ship. The stability performance of his oscilla¬ 
tor approaches closely some of the better 
commercially available products. It seems that 
it may be very easily classed as a 1 p/ 10 per 
day unit, and since mid-1965 the ageing rate 
has decreased until it is not observable with 
the methods in use. A clock driven by such 
an oscillator would keep time within a second 
in three years or more. 

Such a fine oscillator is not necessary for 
amateur requirements. A reasonably good 
quartz crystal in a good circuit, well con¬ 
structed, will fill amateur radio needs. Most 
quality oscillators available today use what is 
known as a “Warner” crystal, in some varia¬ 
tion of the well known “Pierce” circuit. The 
conformation of most of these has led to their 
being called “Crystal Colpitts”. An article on 
this development with respect to self excited 
circuits is listed last in the bibliography. 

The basic “Pierce” circuit and the simplest 
form of current tube and transistor modifica¬ 
tions are shown in Fig. 1. Crystals operate 
series resonant in these circuits. Among com¬ 
mon mass produced crystals for transmitter or 
receiving conrol, those operating very close to 
a specified frequency at parallel resonance, 
have been known to operate as much as 0.1% 
higher in a “Pierce” circuit. In general, shunt 
trimmers have very little effect on the fre¬ 
quency of oscillation, so may be used for very 
fine adjustment. 

Surplus 1 MHz crystals of excellent quality 
for amateur purposes have been available for 
as little as 2 for $2.35. Several sources adver¬ 
tise such crystals for about $2 or $3. Some 
100 kHz crystals have been available at 
slightly higher prices. A good check of the 
ads in the magazines will bring some worth¬ 
while results when looking for bargain crys¬ 
tals. 

To the good crystal oscillator just discussed, 
add some sort of divider string to come out 


with 1 kHz and if you want to go first class, 
100 Hz. Also latch on to an oscilloscope which 
has provision for locking, driving, or trigger¬ 
ing the sweep externally. The handbooks 
describe the latest versions of the old standby 
frequency divider, the multivibrator. Many 
amateurs today meet flip-flops, and phanyas- 
tron circuits in their daily work. These can 
hardly be kept from working if wired cor¬ 
rectly. Just put them together and drive with 
the standard oscillator. 

For NBA on 18 kHz Virgil W6KT, coupled 
the 17.5 kHz harmonic of a 2500 hertz output 
to the antenna of the receiver. The receiver 
has no audio detector (though one can be 
useful). The yield from the last rf (or if) 
stage is applied to the vertical plates of the 
oscilloscope. Adjustment of the injected sig¬ 
nal level is made to effect 100% modulation of 
the incoming 18 kHz signal. A carrier with 
500 Hz envelope is developed. The 500 Hz 
harmonic of one of the lower frequency divi¬ 
ders is applied to the horizontal drive or di¬ 
rectly to the horizontal input of the scope. 
Adjustments are made to display one cycle 
of the envelope on the CRT. 

If the oscillator is sufficiently stable and on 
frequency the pattern will appear stopped. 
Actually it will move across the screen at a 
rate which is a measure of the difference be¬ 
tween the standard and the reference VLF 
station. Virgil sets the zero of the modulation 
envelope (or cross-over point of the pattern 
if you like) at a vertical line on the face of 
the scope. He then checks the time in minutes 
or seconds for movement of the pattern some 
definite fraction of a cycle. For NBA (when 
on 18 kHz), movement of 1/10 cycle in 30 
minutes indicates a deviation of about 3 parts 
in 10'-'. The same movement of the pattern in 
about 36 seconds shows a deviation of 1.5/10", 
about as good as the normal HF comparison 
against WWV. 

The VLF and LF services of the National 
Bureau of Standards are extremely accurate 
but are not so easily received by amateur 
methods because of the relatively low radi¬ 
ated power. On 20 kHz the output of WWVL 



Fig. 6. Tuned amplifier for 1 8 or 20 kHz. The coils, which should be shielded, ore Miller 6210 or Mil¬ 
ler 6315. Transistors are 2N1 149, etc. The 100 k resistors should be adjusted for about 1 ma collector 
current in each transistor. 
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Fig. 7. VLF superhet receiver for 14.5 to 25 kHz. IF frequency is 42 kHz. 


is about 1 kW; on 60 kHz WVVVB radiates 
about 6 kVV. Antennas and transmitting equip¬ 
ment are installed near Ft. Morgan, Colorado. 
Because of experimental and research work 
being conducted using special emissions using 
pulse, or phase or frequency shifted signals, 
it is not always possible to effect accurate 
frequency comparisons by simple methods. 
Subscription to the NBS bulletins relating to 
their standard frequency broadcasts may pro¬ 
vide information in detail about the special 
emissions. 

When the signal under control of the stand¬ 
ard oscillator is injected into the antenna, the 
entire receiver must have band-width at least 
as great as the numerical value of the differ¬ 
ence frequency. For NPG, 18.6 kHz, the in¬ 
jection may be 19 kHz and the pattern and 
scope deflection signals will be 400 Hz. For 
NPM, 26.1 kHz, 26 kHz injection makes the 
difference 100 Hz. Likewise, 18 kHz mixing 
with NAA, 17.8 kHz yields 200 Hz. VLF 
signals of even 1 kHz multiples like 18 or 24 
kHz may be compared directly by applying 
the receiver rf output to the scope vertical 
plates and the divided standard frequency of 
the same value to the horizontal plates. Move¬ 
ment of the Lissajous pattern with time gives 
the deviation. 

Since allocations in the VLF range are as¬ 
signed at even 100 Hz intervals, interference 
can be a problem if the receiver is not sharp 
enough or filters of some sort are used. An 
antenna tuner sharpens the response and will 
improve the signal about 15 dB. If inter¬ 


ference persists, one or more “Notch Filters” 
will usually clear it adequately. 

For the serious “researching” amateur, a 
bibliography of reference material on preci¬ 
sion frequency equipment and VLF trans¬ 
mission is provided at the end of this article. 

... W6BLZ 
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VHF Parametric 
Transistor Multipliers 


In the March 1965 issue of “73”, authors 
Firth and Olson described “The Parametric 
Transistor Multiplier,"—the combination of 
parametric diode multiplication and class “C” 
amplification in a single transistor. Now, co¬ 
author Olson shows how the technique can be 
extended to the VHF range, in a somewhat 
different mode that is more practical at the 
higher frequencies. 

During the last year there has been con¬ 
siderable interest in the use of transistors as 
parametric multipliers. In fact, at least one 
semiconductor manufacturer has advertised a 
silicon power transistor that is specifically de¬ 
signed for parametric multiplication. R.C.A. 
has recently released its 2N4012 which, op¬ 
erating with 1 watt of 324 MHz drive, will 
produce 1.4 watts of 1296 MHz output. 1 

In a previous article in 73 , a type of para¬ 
metric multiplier was presented that utilized 
the emitter—base junction, of a transistor in a 
grounded-base, class—“C” amplifier. 3 The cir¬ 
cuit was as in Fig. 1, a 3.5 MHz to 14 MHz 
quadrupler. This circuit is presented again for 
reference and to correctly show the idler fre¬ 
quencies—which were incorrectly labeled in 
the original figure. As can be seen, the ampli¬ 
fication takes place after multiplication (at 
14 MHz), since the idlers are across the emit¬ 
ter-base junction. 

The original method of parametric transistor 


multiplication has in its favor: an easy-to- 
follow development from a circuit composed 
of a separate varactor multiplier and class “C” 
amplifier, and good load isolation. 

In the VHF multiplier, we will reverse the 
order, letting class “C” amplification take 
place at the input frequency, and do the mul¬ 
tiplication thereafter. This means that, now, 
the idlers will be across the base-collector 
junction, which acts as a non-linear capaci¬ 
tance. 

The advantage of this configuration is that 
transistors can be used to produce output 
power that exceeds their input power, even 
though operating above their f T . The disad¬ 
vantage is that the idlers and output circuitry 
become one big network, which makes under¬ 
standing more difficult and does not give load 
isolation. 

An elementary VHF parametric multiplier 
is presented in Fig 2, showing the idler-output 
circuitry on the base-collector side of the tran¬ 
sistor. Since the input impedance to a ground¬ 
ed-base stage of this type is low, one can ac¬ 
tually use such an untuned input circuit dur¬ 
ing initial tests. 

In designing a parametric multiplier, we 
ought to restrict ourselves to driving frequen¬ 
cies of lower than 1/3 the frequency at which 
the transistor has unity power gain, f T . Also, 
only multiplication factors (“n”) of two, three, 
four, and possibly five should be tried. Multi¬ 
pliers with “n” greater than five require too 



Fig. 1. High frequency parametric transistor multiplier. The multiplication (similar to that of a varac¬ 
tor) takes place in the emitter-base junction, then the transistor amplifies the signal at the multiplied 
frequency, 14 MHz. 
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Fig. 2. 48 to 144 MHz parametric transistor mul¬ 
tiplier. Note that this circuit is unlike the one in 
Fig. 1 in that the multiplication takes place in the 
base-collector Junction. This is a preliminary cir¬ 
cuit with untuned input. C5 is Cs, stray capacitance. 


many idlers, and the calculation and imple¬ 
mentation of such circuits gets out of hand. 
As an example, a transistor with an f, of 120 
MHz would best be driven with 36 MHz in¬ 
put and designed as a quadrupler, if 144 MHz 
output is desired. 

Bear in mind that the transistor must be 
operated at an input frequency where it has 
some power gain, since all amplification goes 
on at the fundamental frequency. This fact is 
clearly shown in a recent R.C.A. application 
note (SMA-40), wherein a 2N4012 will typi¬ 
cally put out less than 1 watt at 1296 MHz 
as tripler (with 1 watt of 432 MHz drive) but 
will put out 1.4 watts at 1296 MHz as a quad¬ 
rupler (with 1 watt of 324 MHz drive)! This 
relation is shown in Fig. 3. 

As a start, let’s design (and gain experience 
with) a circuit which is inexpensive and for¬ 
giving, yet which will demonstrate all the 
little subtleties of VHF parametric multipliers. 
A transistor costing less than a dollar is used; 
it is normally used “in small signal applica¬ 
tions up to 20 MHz.” We will use a 2N3053 
as a 48 MHz to 144 MHz tripler, and if there 
are any "semiconductor tragedies,” at least we 
are not out much. 

Looking at the 2N3053 spec, sheet, we find 
that it has a maximum gain-bandwidth prod¬ 
uct of 200 MHz, see Fig. 4A. The second fact 
that is apparent is that, unlike some of the 
“overlay” transistors, no curve of collector-base 
capacitance versus voltage is given. Since the 
collector-base capacitance (Cob) is a deple¬ 
tion-region capacitance, it should follow the 
same (exponential) curve as that for varactor 
diodes. We then can take the normalized ca¬ 
pacitance-voltage curve from any varicap data 
sheet, plug in the one data point as given by 
our particular transistor spec, sheet for Cob; 
(15 pF at 10 volts for the 2N3053), and get 


the values of capacitance for any other volt¬ 
age. 

However, to simplify matters, suppose we 
make our first attempt at a collector of +10 
volts, where Cob is known. This, also, gives 
an operation point that falls on the published 
Ec-Ic curves of the 2N3053, see Fig. 4B. If 
we decide on an average collector current of 
30 mA, this puts our operating point approxi¬ 
mately a third of the way between the 175 
MHz and 200 MHz gain-bandwidth contours 
of figure 4a. This point is marked by an X, 
and gives us a gain-bandwidth product of ap¬ 
proximately 180 MHz. 

A 48 MHz to 144 MHz tripler easily fits 
within our criterion of 1/3 the f T for a drive 
frequency. Fig. 2 is such a tripler, simplified 
to make it easy to adjust initially. The effec¬ 
tive output capacitance of the transistor is 
Cob plus Cs (a stray wiring capacitance of 
5 pF), for a total of 20 pF. 

Lj and C x , the 48 MHz idler, must be se¬ 
ries resonant in combination with the 20 pf 
output capacitance. That is. Fig. 5A must 
resonate at 48 MHz. Similarly, Fig. 5B must 
resonate at 96 MHz, and Fig. 5C must reso¬ 
nate at 144 MHz. Or, at least, this is nearly 
true, since each idler’s impedance at the other 
two frequencies modifies the design aim some¬ 
what. Since we know that Cob+C 8 is 20 pF, 
L x must be at least 0.6 pH to resonate at 48 
MHz. Let’s take L x to be 1.2 |iH and make 
Cj=20 pF (a 3 to 30 pF trimmer in the ac¬ 
tual case). In a similar way we make L 2 =0.3 
liH and C 2 =20 pF. Then with the output se¬ 
ries-circuit we must use a bit more caution, 
making L 3 relatively large in order that C 3 be 
small, so as not couple too much of the funda- 



OUTPUT FREQUENCY (OMi) 


Fig. 3. Output of an RCA 2N4012 operated as a 
parametric transistor multiplier. Note that the 
2N4012 will pu out more power at 1296 MHz as 
a quadrupler than as a tripler. The text explains 
this. 
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Fig. 4A. Gain-bandwidth curves for the RCA 2N3053 (a 96<* transistor). Fig. 4B. Collector current flc) 
versus collector-emitter voltage (Vck) for the 2N3053. Add an "X" at the junction of 10 on Vcc and 
30 on Ic in A. 


mental and 2nd harmonic to the output. L 3 is 
made 0.4 pH and C 3 is 3 pF, (a 3 to 12 pF 
trimmer). The output tap is deliberately 
placed very low on L :! , to cause small loading, 
during initial adjustment. 

The 48 MHz, 5011 output of a small (6 
meter) exiter is coupled to the input of the 
multiplier, after the output of the multiplier 
is terminated in 500. Increase the drive to no 
more than 10 volts nns and one should see the 
2N3053 collector current climb from zero to 
our operating point of 30 mA. Using a grid 
dip meter as an absorbtion wave meter, couple 
it to L ;{ and tune C ;5 for the maximum 144 
MHz output. Then tune C 2 for maximum 144 
MHz output with the grid dip meter still 
coupled to L ;t . And, similarly peak up Cj. The 
drive level will need readjusting (reducing) 
during this process. Cj, C 2 , and C ;5 , should 
then be readjusted several more times for 
maximum 144 MHz output, until readjust¬ 
ment has a small effect. 

At this point we will go back and put a 
matching transformer in the input, to optimize 
transfer of drive from the 5011 driver to the 
2N3053 emitter. Also, various taps on L 3 for 
optimum output loading are tried, each time 
retiming Cj, C 2 and C 3 . Now, finally, that 
we’ve “juggled” and “tweaked” the whole 


thing up, the reader will begin to understand 
what he has in store if large multiplication 
ratios are involved. 

As to the performance of the unit, it re¬ 
quired 1.5 volts rms of 48 MHz drive at 50Q. 
The 144 MHz output was 2.25 volts rms 
across 50Q. The collector efficiency, then, is 
33% (300 mW dc power input, 100 mW of 
144 MHz output). To asure ourselves that the 
RF output voltage that was being measured is 
really predominantly 144 MHz, a look at it 
was taken with a highly specialized oscillo¬ 
scope. The oscilloscope used was a “storage” 
scope with “sampling” plug-ins. Such a device 
allows one to look at repetitive waveforms up to 
1.000 MHz and ‘ ‘store” that waveform image on 
the ’scope face, for leisurely examination and 




(A) ^ 

: ig. 5. Output circuit of the parametric transistor 
nultiplier. In A, the resonance is at 48 MHz, in 
3, at 96 MHz, and in C, at 144 MHz. 
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Bottom view of the 48 to 
1 44 MHz tripler in Fig. 7. 


sketching. The waveform of the above unit is 
shown in Fig. 6, as it was sketched, from stor¬ 
age ’scope face. Three cycles of 144 MHz RF 
are displayed so that the amount of 48 MHz 
present can be observed. The fact that a 
rather special ’scope was used for making Fig. 
6 does not mean that it was essential, but 
its use only confirmed our other measure¬ 
ments. The grid dip meter was the only neces¬ 
sary piece of test equipment. 

The final circuit is shown in Fig. 7. It was 
built inside a 5 X 7 X 2 aluminum chassis as 
shown in the photo. Note that the input cir¬ 
cuit occupies occupies the 2'A" compartment 
at one end of the chassis. The transistor is 
mechanically and electrically attached with an 
IERC TX 0507-1B heat sink to a 3 inch long 
piece of %" wide copper strap (the collector 
of a 2N3053 is connected to the case). This 
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Fig. 6. Output waveform of the tripler in Fig. 7. 


strap serves to dissipate heat, and also serves 
as a low inductance connection to the idlers. 
Note that the three coils for 48, 96, and 144 
MHz are all spaced from each other and all at 
right angles to each other, to avoid inductive 
coupling. A bottom plate is used which com¬ 
pletes the shielding of the input and output 
compartments. It has a %" hole in it for adjust¬ 
ment of C 3 and a 1 la" hole immediately above 
L«j, so that the grid dip meter can be coupled 
to that coil during adjustments. 

A second unit was constructed to try the 
principle as a 144 MHz to 432 MHz tripler 
(Fig. 8). The transistor used in this case was 
a 2N3553 (R.C.A.) which was about $8,00 
when purchased. The newer 2N3S66 should 


U—shclo 



Fig. 7. Final circuit of the amplifier-tripler in Fig. 
2. It puts out lOOmW on two with 45 mW of 48 
MHz drive and 300 mW dc input. 
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work as well and is only about $5.00. (the 
2N3866 is now being manufactured by two 
other firms, which will tend to bring the price 
down). 

The 432 MHz tripler was constructed in a 
smaller chassis, a Bud AC-431, measuring 
4X6X2. It was partitioned, as before, and one 
will note the “wavelength scaling” throughout 
(ie: smaller inductances and smaller capaci¬ 
tances) in the photo of it. Note, also, that 
the copper heat sink tab had to be cut shorter 
than previously to reduce its inductance. 

The output of the unit is 320 mW at 432 
MHz with 180 mW of 144 MHz input. The 
DC input power was 12 volts at 50 inA, or 
600 mW. 

While the two parametric multipliers herein 
described are perhaps not pushing the state of 
the art, they do represent working models of 
a relatively new technique. No doubt the 
units shown can be driven harder, modified, 
etc.; but the experimentation and “smoke-test¬ 
ing” will be left to those interested in further 
work. As they stand, the circuits may be use¬ 
ful in handytalkies, or (offset a bit in fre¬ 
quency) as local oscillator chains. 

What has been attempted above is to pre¬ 
sent an approximate method of designing a 
parametric-transistor-multiplier. The resultant 
circuits do work, though they are almost cer¬ 
tain not to be optimum circuits. Since we can 
change drive level, operating voltage, C^ L,, 
C 2 , L 2 , C 3 , L 3 , and the tap on L 3 ; we can be 
said to be dealing with nine variables. The op¬ 
timization of such an array is nearly hopeless 



Fig. 8. Parametric transistor multiplier from 144 
to 432 MHz. Output is 320 mW with 180 mW 
input on 144, with DC input of 600 mW (12 volts 
at 50 mA). 


theoretically, unless a digital computer is 
handy and you can set the nine equations in 
nine unknowns up for it. 

However, this approximation method does 
work—give it a try! 

The author wishes to thank Radio Corpora¬ 
tion of America for permission to use Figs. 3 
and 4. 

. . . W6GXN 
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Bottom view of the 144 to 
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How To Get Your Extra 
Class License 


With all the controversy about incentive 
licensing going around and the good possibility 
of the FCC making an extra class license 
necessary to enjoy full ham privileges, i guess 
many of us have given serious consideration 
lately to getting that extra class ticket. Any 
ham would be proud to have one of these 
licenses simply because of its prestige and 
the feeling of self-accomplishment that it 
gives. But until now, who has needed it? 
A general class license gives us full operating 
privileges now, so why go to a lot of trouble? 
This I’m sure is the attitude that most of us 
have taken, but now our thinking perhaps has 
changed in view of the recent developments. 
The thought of getting out the code practice 
oscillator and the theory books is not too 
pleasant to many of you, but let’s say that 
you’ve told yourself that this is the thing to 
do and you’ve resigned yourself to getting that 
extra class ticket. Just what do we have to do 
to get it and where do we start? Well, we 


Louis is an electronic engineer at Gulf Aero¬ 
space (BAS, Houston). He has a second class 
telegraph and first plwne license as well as 
his extra class ham license, and lias written 
many articles for many periodicals. 


know that we will have to get our code speed 
up to 20 wpm and that we will have to bone 
up on some theory. Let’s take a look at several 
ways that you might be able to do this. 

Code speed 

If you are a regular CW man you are prob¬ 
ably capable of about 20 wpm already, or you 
can’t be too far away from it. Most of us don’t 
really know exactly what speed we are capable 
of, so don’t jump to any conclusions. Find 
out just where you stand and then do some¬ 
thing about it if you have to. I guess the best 
way to check your speed is to use a commer¬ 
cial code machine set to 20 wpm. If there is 
none available to you, check in with ARRL 
station WIAW in the evenings. (See a recent 
issue of QST for times and frequencies.) They 
regularly transmit code at various speeds and 
make it easy for you to check your capability. 
You may be surprised to find that you can al¬ 
ready receive 20 wpm or very close to it. If 
you’re not quite there, start practicing. 

If you’re a phone man, then you’ve got 
another problem. The thought of having to 
copy code at 20 wpm is probably enough to 
make you throw up. But don’t panic. If you 
once copied 13 wpm for your general class 
ticket, then you should be able to work back 
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up to and beyond that now. Before you go 
telling yourself how rusty you are, cheek your 
speed by a code machine or W1AW to be 
sure. Then get to work on improving it. If 
you re a regular phone man and hardly ever 
work CW, then the best thing you can do is 
to put the mike away for a while and get out 
the key. The best (and most painless) way to 
up your code speed is to do some regular CW 
hamming. Nothing will get it up faster—and 
you’ll be getting up to the speed you need to 
renew your ticket (if you fail the extra class 
exam). 

I was away from ham radio for about four 
years at one time before I finally realized that 
to renew my ticket I was going to need some 
CW operating time. I rented some gear and 
put in a couple of good weeks on 40cw and 
got the needed time. But what surprised me 
was that I remembered the code at all. I not 
only had remembered it, but I was good for 
about 10 wpm when I started and was doing 
15 to 18 when I quit. So don’t start thinking 
pessimistic things about your code abilities. 
They are probably better than you think and 
with a little effort you can improve tremen¬ 
dously. After a couple of weeks of CW opera¬ 
tion, check your speed again and do what’s 
necessary to get it up to 20 wpm if you still 
need it. Practice is the key to it all. 

Getting our code speed up to 20 wpm is 
probably the toughest requirement of the 
whole project. I personally feel that the 20 
wpm requirement is dumb. That is a little too 
fast for comfort. Oh, I believe that the FCC 
exam should require a code capability, but 
why so fast? Is there really a reason for this 
other than trying to screen out as many per¬ 
sons as possible? If we could average the 
speeds of all CW stations on 40 meters some 
Saturday night, I bet it would fall in the 10 
to 15 wpm range. That’s not too fast or too 
slow. It’s just comfortable and why shouldn’t 
we be comfortable. This is our hobby isn’t it 
and why should our hobby require us to be 
so uncomfortable? But we are stuck with this 
requirement so we ought to get used to the 
idea and start practicing. 

Theory 

The extra class exam is quite a bit tougher 
in the technical department than the general 
class, but with a little study we should be 
able to do it. I guess most guys will immedi¬ 
ately rush out and buy a copy of the ARRL, 
CQ or Sam’s license manual and will start 
memorizing it just like they did when they 
got their general class ticket. Well, believe it 
or not, this is not the quickest and easiest 
way that it seems to be. And if you do it this 


way, you are really cheating yourself. I’m not 
just saying this to offend some of you, and 
I’m not knocking license manuals. What I am 
trying to say is that too many of us get our 
tickets by memorizing, and the license manuals 
have made it too easy. It should not be this 
way but it is. The license manuals are written 
as a guide to the material covered on the 
FCC exams. They tell you what you can ex¬ 
pect on the test and you really should have 
one. They are NOT written to teach you 
electronics, however, and this is what you 
need to do—learn electronics. Why? Let me 
give you a few reasons. First, by knowing 
electronics you will really understand the li¬ 
cense manual questions. Most of them are 
basic theory and you will be able to answer 
from this basic knowledge alone. The more 
specialized questions, their answers and the 
explanations will be clear to you. AH this 
means is that regardless of how they ask the 
question on the test, you will be able to an¬ 
swer it because you understand it and not 
because you memorized it. And your chances 
of passing the test will be much greater. 

Second, a knowledge of electronics will 
make your hobby' more enjoyable. You will 
understand how your equipment works, you 
will be more likely to fix your own gear when 
it breaks down instead of spending a lot ol 

1. Time constant is the time that it takes a capacitor 
to charge to 63.7% ot the applied voltage through the 
accompanying resistor. 


R-IOOK 


t 


Fig. 1. Paragraph-sentence completion programmed 
text. 

The time constant T in seconds is equal to the capacity 
multiplied by the resistance (T=RC), where R is in ohms 
and C is in farads. For example, with the values shown 
in the figure above, the time constant T-:: RC—(lO*'! 
(1XI0-*)=.1 second This means that the capacitor will 
charge up to 63.7% of 100 volts, 63.7 volts, in one- 
tenth of a second. (See graph) If the applied voltage in 
the circuit above was 25 volts, in one tenth of a second 
the capacitor would charge up to_ volts. 


2. (15.925 volts) It takes approximately 5 time con¬ 
stants for the capacitor to charge up to full applied 
voltage. In the example of the previous frame, it would 
take (.1)5 = .5 seconds for the 1 /if capacitor to charge 
up to 100 volts. If the resistor value is 4 megohms, the 
capacitor is .05 /if and the applied voltage is 40 volts, 

it would take_seconds for the capacitor to 

charge to this value. 


3. (1 second) Time constant also means the time it 
takes a capacitor to discharge to 36.3% of the value it 
was charged to. Etc. 
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1. Another form of the superhetrodyne receiver uses 
double conversion. In this type of receiver the incoming 
signal is converted to an intermediate frequency and 
then this IF signal is again converted to an even lower 
IF value. A block diagram of this kind of receiver is 
shown below. 

i-1 



The big advantage of double conversion receivers is the 
improved image rejection over conventional superhefs. 

Also, selectivity can be improved since lower second IP's 
can be used. 

Assuming that we are using difference frequency mix¬ 
ers, what .s tie second IF frequency shown? 

3250 kc. . .go to frame 10 
50 kc. . .go to frame 17 
1600 kc. . go to frame 26 


10. Your answer, the second IF frequency is 3250 kc, 

«s incorrect. The first IF is the difference between the 
oscillator frequency 8.6 me and the incoming signal 7 
me. 8.6 —7=1.6 me =1600 kc. The second IF is the 
difference between the second local oscillator frequency 
1650 kc and the first IF. You apparently determined the 
sum rather than the difference. While the second mixer 
will generate both the sum and the difference fre¬ 
quencies, we ore interested in the difference only. Re¬ 
turn to frame 1 and select the correct answer. 


17. Your answer, 50 kc, is correct. The first IF is 8.6 me 

— 7 me = 1.6 me = 1600 kc. The second IF is 1650 kc 

- 1 600 kc = 50 kc. 

The double conversion receiver is tuned like other 
superhets. The tuned circuits of the RF amplifier and 
local oscillator are gauged together and are adjusted 
simultaneously so they track. Now answer this question 
about double conversion receivers. 

Which of the statements below is correct? 

The second local oscillator is ganged and 
tuned simultaneously with the first local 
oscillator so that it tracks properly. 

GO TO FRAME 8 
The second local oscillator is usually tuned 
separately. 

GO TO FRAME 11 
The second local oscillator does not have 
to be tuned. 

GO TO FRAME 13 


26. Your answer, 1600 kc, is incorrect. This is the first 
IF derived by taking the difference between the local 
oscillator and the incoming signal in the mixer. 8.6 — 7 
= 1.6 me = 1600 kc. Now determine the second IF the 
same way using 1600 kc as the input to the second 
mixer, then return to frame 1 and select the correct 
answer. 


Fig. 2. Another form of programmed text. 

money to have it fixed, and you may even get 
the urge to build that gadget you want—the 
one that’s not made commercially. All these 
things are a little hard to appreciate if you’re 
not already knowledgeable in electronics. Once 
you get that way though you will see what I 
mean. I got my general class ticket when I 
was 13 and I did it like many of you did— 
memorizing the license manual. Oh yes, I un¬ 
derstood Ohm’s law and had a fair idea how 
a tube works, but I really couldn’t analyze 


circuits, fix my own gear or talk theory very 
well. Nevertheless, I had a good time with 
my commercial gear. But now I have a college 
degree, and I’ve been employed as an elec¬ 
tronic engineer for several years. I really know 
theory', and I have learned to appreciate those 
things I mentioned earlier. It’s a satisfying and 
secure feeling to know how my transceiver 
works and that I can probably fix it myself 
if it goes out. I’ve even designed and built 
an exotic electronic keyer that I wanted and 
couldn’t buy. 

Well, assuming that you’re now sold on the 
idea of learning electronics, let’s see how you 
can go about it. The first thing that probably 
comes into your mind is to rush in and get 
out your old Handbook and start reading. 
Well, basically there is nothing wrong with 
this, but it is probably the hardest and most 
boring way to do it. I don’t have to tell you 
that reading theory out of a Handbook is not 
like reading a good story in Playboy or a James 
Bond book. After about an hour, if you last 
this long, you will be so bored that you may 
give up and chances are you won’t be able to 
recall what you did read. What you need is a 
brief reading period followed by some practice 
in answering questions or working problems 
to test yourself. The handbook won’t give you 
these and you won’t get too far making up 
your own questions or problems. The license 
manuals help some here but they really do 
not have the practice material that you need. 
What you need is a planned and scheduled 
study and learning program. How do we get 
it? Well, if you are really gung-ho and don’t 
mind spending a little money and putting in 
a little time, I recommend a correspondence 
course. There are several good schools offering 
home study courses in electronics with a com¬ 
munications slant. Many of them are designed 
to help a person get a commercial FCC li¬ 
cense. Such courses are quite effective. They 
provide a planned curriculum and will give 
you plenty of practice problems and tests. 
They will be more than sufficient. The biggest 
problem is their cost and the time it takes to 
complete them. A good course costs somewhere 
in the $100 to $300 range and may take as 
long as a year or two to complete. This is the 
real Cadillac way to go and you certainly 
won’t regret it. Besides, you will probably end 
up with a commercial FCC license as well as a 
nice diploma. If you’re interested in this ap¬ 
proach, drop a post card to one of the schools 
listed in Table I. 

Another approach to the problem is a night 
school vocational course in electronics. Again 
exist and time are the main factors against it. 

There is another way to accomplish vour 
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objective. It is a rather new method and you’ll 
probably enjoy it. It’s effective, and it is truly 
a do-it-yourself technique. I recommend it 
highly. Have you ever heard of teaching ma¬ 
chines or programmed instruction? These are 
relatively new ways to teach. The material to 
be learned is presented to you either by a ma¬ 
chine or a special book in small, short doses 
and then you are immediately tested on this 
small bit of information by a question to 
answer or a problem to work. If you work the 
problem correctly, you are given another bit 
of information to read and then another test 
and so on. Fig. 1 and 2 show examples of two 
different types of programmed instruction. In 
the first type, (Fig. 1) you read a short para¬ 
graph containing a fact or two and then you 
are tested by having to complete a statement 
involving the facts by filling in a blank. Each 
block of information is called a frame. In the 
next frame you are given the correct answer 
and then go on to some new material. 

In the other type of programmed instruc¬ 
tion, you are given a frame of information and 
a question or problem to answer. The question 
is usually the multiple choice type. If you 
answer correctly you are sent to a new frame 
of information. If you choose the wrong an¬ 
swer, you are sent to a special frame that tells 
you that you are wrong and explains why. It 
then sends you back to the previous frame to 
select the correct answer. Fig. 2 is a typical 
example. As you will discover, this type of 
self instruction is infinitely better than reading 
your Handbook—it’s more effective since you 
take an active part, and you won’t get nearly 
as bored. 

There are a good many of these pro¬ 
grammed books on electronics available today 
and for a modest amount of cash you can pick 
up several of these. A list of titles and pub¬ 
lishers is given in Table II. If you can’t get 
these through your local bookstore, write the 
publisher directly. With some of these books 
and a promise to yourself to set aside an hour 
every night to work on it, you will learn 
electronics in no time and will be quite well 
prepared to study and understand the extra 
class license manual questions. The theory 
exam will be a snap. 

The exam 

Once you have gotten your code speed up 
and you are really hot on theory (don’t for¬ 
get to learn the FCC rules and regulations) 
run, don’t walk, to your nearest FCC office. 
Take the exam while you are at your peak. 
The human mind won’t retain all this unless 
you continually review or use this information, 
so use it while you’ve got it. Once you get 


Table I. Home study schools offering training in 
electronics with a communications or FCC license 
preparation slant. 

National Radio Institute 
3939 Wisconsin Avenue 
Washington, D. C. 20016 

National Schools 

400 S. Figueroa Street 

Los Angeles, Calif. 90037 

Grantham School of Electronics 
818 18th Street, N.W. 

Washington, D. C. 20006 

Cleveland Institute of Electronics 
1776 East 17th Street 
Cleveland, Ohio 44114 

RCA Institutes Inc. 

350 West 4th Street 

"A Programmed Course in Basic Electronics" 

New York, New York 10014 


the extra class ticket you can forget it all and 
go back to enjoying the non-technical aspect 
of your hobby if you want. 

While you are boning up for the extra class 
license, you just might chip in a few bucks 
and buy a study guide for the FCC commer¬ 
cial licenses. (Your local library probably has 
a copy if you don’t want to buy one.) These 
make good references and the study material 
on the 1st and 2nd class radiotelephone li¬ 
censes is so close to being the same as that 
for the extra class license, you’ll really be 
surprised. This commercial study guide will 
give you a different slant on the same material 
and will broaden your knowledge. Then when 
you go for the extra class exam, you might as 
well get your commerical license as well even 
though you don’t need it. If you’re going to 
impress your friends with a higher grade li¬ 
cense, you might as well go all the way. 
Happy studying, and good luck! . . . W5TOM 


Table II. Programmed lesson material and books 
on electronics. 

"A Programmed Course in Basic Electricity" 

"A Programmed Course in Basic Transistors" by New 
York Institute of Technology, $6.95 each. Publisher: 
McGraw-Hill Book Company, 330 West 42nd Street, 
New York, New York. 

"Basic Electronics: Autotext," A Programmed Course in 
Circuits by RCA Institutes Inc. $13.00. Publisher: 
Prentice-Hall Inc., Englewood Cliffs, New Jersey. 

"Basic Electricity Electronics" (5 volumes) $19.95 (soft 
cover). Publisher: Howard W. Sams & Company Inc., 
4300 West 62nd Street, Indianapolis, Indiana 46206. 

"Applied Electricity" $12.50 
"Introduction to Transistors" $9.50 

"Basic Transistor Circuits" $9.50. Publisher: Tc'ic Sys¬ 
tems Inc., (Write directly) 880 Third Avenue, New York, 
New York. 

International Educational Services, Inc., Scranton, Penn- 
svivania 18515. 16 lessons on basic electronic subjects: 
$4.95 each or all 16 for $65. Write direct for informa¬ 
tion. 

"Basic Electronics" Tutor Text, Publisher: Doubleday and 
Company, Inc., Garden City, New York. 
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Richard Palace K3LCV 
4402 Clearfield Road 
Wheaton, Maryland 


Transistor Analyzer 


Build this analyzer for checks on transistor input resistance, 
voltage feedback ratio, forward current gain and output admittance 


Some of you will probably look at the title 
of this article and remark, “Here comes an¬ 
other transistor tester, but with a fancy name.” 
Well this is not so, and if you really want to 
learn to design with transistors the profes¬ 
sional way, read on. Good cheap transistors 
are readily available to the amateur, but lo¬ 
cating their specifications is another story. Oh 
sure, you can look in one of the many parts 
catalogues available and come up with such 
things as current gain, polarity, breakdown 
voltage, plus a few other parameters and use 
these to design a few circuits by the seat of 


your pants. But chances are you don’t know 
what you have. Do you know what the input 
and output resistances are, or what the cur¬ 
rent gain and voltage gains are, what is the 
bandpass at the 3 dB points, is the load 
matched to the output stage? Well this instru¬ 
ment won’t tell you all this, but it will give 
you the necessary data on your bargain base¬ 
ment transistors so that you can calculate with 
good accuracy how it will behave in a circuit. 
This transistor analyzer will give you the “h” 
or hybrid parameters for the common emitter 
connection; these being “h n ” or “h i{ ” the input 



Front of the transistor 
analyzer. The left meter 
is for base current. It 
normally reads 0-1 mA, 
but the button below it 
can be pushed for a scale 
of 0-50 uA. The right 
meter is for collector cur¬ 
rent, and voltage between 
base and emitter or col¬ 
lector and emitter. These 
functions are selected by 
the switch between the 
meters. 
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Fig, 1. Schematic of the transistor analyzer described in the text. It measures the hybrid parameters, 
hi:, h 2! , hn, and h s , necessary for accurate checks cn transistor capabilities. 


resistance, “h l2 ” or “h r ,” the voltage feedback 
ratio, “h 2t ” or “h fc ” the forward current gain, 
and “h 22 ” or “h, H .” the output admittance. 
These are the only “h” parameters needed, and 
by plugging these numbers into suitable equa¬ 
tions, circuits can be designed and analyzed. 
More on this later; let's get to the hardware. 

A look at the schematic diagram will reveal 
two separate power supplies. The power sup¬ 
ply associated with CR1-CR4 and the remain¬ 
ing circuitry comprise a field effect voltmeter. 
This is the solid state equivalent of the vac¬ 
uum tube voltmeter and has an input imped¬ 
ance of about 10 megohms. The high input 
impedance is necessary to avoid loading down 
the test transistor when measuring V I!E , the 
voltage from base to emitter. The basic sensi¬ 
tivity of the voltmeter is 1 volt full scale. In 
the V ce , or volts collector to emitter position 
of S 4 , the voltage divider consisting of R 20 and 
R-j, extends the range to 10 volts full scale. 
In the I,., collector current and V BB , volts to 
emitter position of S 4 , full scale is 1 volt. For 
the I c position the meter scale is calibrated 
0 to 10 milliamperes since we are reading the 
voltage drop across a precision 100-ohm re¬ 
sistor. Potentiometer R N is the voltmeter zero 
and R HI is the calibration pot. 

Power supply 2 serves to furnish the neces¬ 


sary voltages and currents to the transistor 
under test. R ir , is the V,.,, adjust and allows 
placing 0 to 10 volts approximately across the 
collector emitter of the test transistor and R 1( » 
is the base current adjust. Meter M._» is used 
to monitor base current continuously during 
tests. This meter, a 50 microampere unit, is 
shunted by R,to read a full scale of 1 milli- 
ampere. S :t , a normally closed push button 
switch, is used to remove R I3 from the circuit 
so that a full scale reading of 50 microamperes 
can be obtained. This is a big help in reading 
small currents. Hindsight tells me that a 100 
microampere unit would be more practical, 
since on some tests it doesn’t take much to go 
off scale on a 50 microampere unit. However, 
mine is installed and calibrated and I will 
have to be content with it. A value of 100 
ohms was a suitable shunt for my particular 
meter and others will no doubt have to deter¬ 
mine the proper value for theirs. This is not 
hard, and the necessary information for doing 
so is available in any radio handbook. Switch 
S.» is the polarity reversing switch and is 
shown schematically in the NPN position. Its 
function is to reverse the voltmeter, collector 
voltage supply, and base current supply so 
that both NPN and PNP devices can be 
tested. Q, and Q 2 are field effect devices man- 
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Rear view of K3LCV's transistor analyzer. The cabinet is open and uncrowded for easy construction. 


ufactured by Texas Instruments. They are not 
cheap, and carry a price tag of about $12 
each. If you buy the exact field elfect, the 
voltmeter will work. I cannot say how other 
devices by other manufacturers will work in 
this circuit, but you can try. A little playing 
around on the bench with resistors R-„ R 7 and 
R 9 should get the circuit going with just about 
any field effect. If you feel you don’t want to 
experiment with the circuit, then you can 
leave out the circuitry in the dashed block and 
bring points A and B out to test jacks. You 
can then connect any 10 megohm input im¬ 
pedance or better VTVM externally and 
realize a savings in parts and assembly time. 

For construction I mounted all parts on a 
7" x 12" x 3" chassis with meters and controls 
laid out as symmetrically as possible. Wiring 
is in no way critical as the voltages and cur¬ 
rents are quite small. On my unit, two rather 
crude homemade printed circuit boards hold 
most of the small parts. For diodes CR1 
through CR8 just about any cheap diode will 
do. Something around 100 PIV at about 50 
milliamperes would be satisfactory, so check 
your junk box. T, is just a little special in that 
it has to undergo a little surgery to serve our 
purpose. Basically T t is a 24-volt center 
tapped filament transformer in which we will 
split the center tap and end up with two 12- 
volt windings. On the side that the three wires 
of the secondary come out, slit the outside 


protective paper vertically and peel both 
halves out of the way. The center tap con¬ 
nection is made up of two wires twisted to¬ 
gether and spot welded to the single wire. 
Untwist these wires and solder leads to both 
of them. Slip some small tubing over the ex¬ 
posed joint, and glue the protective paper 
back in place with epoxy or what have you. 
Do this properly and all that will show is a 
thin scar line. 

Calibration involves only the voltmeter and 
takes but a few minutes. Open the circuit at 
points A and B and connect a 10 megohm 
resistor between these points. Turn power on 
and zero the meter. Connect a 1-volt source 
across the 10 megohm resistor with plus at A 
and minus at B. Adjust R 10 for a full scale 
reading on meter Mj. That’s it; with the parts 
specified the voltmeter will read properly. If 
other field effects are used, first get the volt¬ 
meter working properly on the bench; then 
install and calibrate it. 

Now that our analyzer is working properly, 
let’s use it. If you built it as a Beta tester, it 
will give you two valuable pieces of informa¬ 
tion. It will give Beta, which everyone likes 
to know, and also the voltage needed on the 
base of the transistor to get a specified amount 
of collector current to flow. As an example, 
let’s see what kind of data we can get from 
a transistor. Turn the analyzer on and set I B and 
V ce to minimum. Set the polarity switch to 
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NPN or PNP depending on the transistor be¬ 
ing tested. Set the function switch S 4 to V ee 
position and advance the V ee adjust pot for 
5 volts. Set function switch to I c and advance 

AI C 

I B adjust for 1 mA of current. Beta is — | V c 1 

AI 1{ 

which means: A small change in collector 
current (I c ) divided by a small change in base 
current (I B ) with the voltage on the collector 
held constant. Therefore, read base current 
for 1 mA and write it down. Now advance I B 
adjust for 2 mA of collector current and again 
read the base current. Subtract the first base 
current reading from the second and divide 
the result into the change in collector current, 
which was 1 mA. This then is the Beta at 
about 1.5 mA. Always use the same terms 
when dividing; i.e., milliamperes into milli- 
amperes, microamperes into microamperes, 
etc. Back off now on the I B ; adjust pot till I,, 
reads 1.5 mA. Switch to the V Be position and 
read this voltage. You now know what voltage 
and current to apply to the base of your tran¬ 
sistor to get 1.5 mA to flow. The above opera¬ 
tions can be performed at various voltages 
and currents within the range of the instru¬ 
ment and are quite easy to do after a few 
practice tries. 

The other 3 “h” parameters are h oe or h.*>, 

A I,. 

the output admittance which is-I I B |, h ie 

A V c 

A V B 

or h], the input resistance,- j V ( . !, and h re 

AI b 

A V B 

or h,., the voltage feedback ratio-| I B !. 

A V, 

Calculate these the same as for Beta and re¬ 
member to use volts and amperes in your di¬ 
vision. Some representative values are h fe = 
66; h w = 2 X 10 5 mhos; h ie = 2000 ohms; 
and h rc = 1.2 X HY 3 . 

If you have gone this far with me, let me 
explain that space does not permit me to give 
he equations needed to take advantage of 
his instrument. But let me hasten to recom¬ 
mend to you a fine book for those of you who 
want to know more. High school alegbra is 
all the math needed to understand this book. 
It is called: Transistor Physics and Circuits, 
y Robert L. Riddle and Marlin P. Ristenblatt 
and is published by Prentice-Hall. The authors 
do a good job taking you in nice easy steps 
from fundamentals through to actual circuit 
design. 

Well, that’s it; and I hope you can get as 
much out of this instrument as I have. 

. . . K3LCV 


MASTER MOBILE'S NEW 



^ SLEEK & SLIM 

FOLD-OVER ANTENNA & COILS 



^ EXT. 

! j AM-29 


COIL AND 
WHIP 


10 - 15 - 20 - 40-80 

METERS 

j New 36" and 48" Stainless Steel 
j Laydown Extension used in con- 
junction with miniaturized coils, 
capable of handling 500 Watts 
AM. Adjustable one-piece whip 
and coil moves in and out of resonant 
frequency. Coils are 2 1 /g" in dia., lengths 
range from 2" to 7" depending on de¬ 
sired band operation. Antenna coils de 
signed specifically to handle high power 
mobile operation while utilizing the 
small streamlined antenna design nor¬ 
mally desired for low powered mobiles. 
Extension lays over at 18". Extension, 
coil and whip maximum height 82". 
Constructed of stainless steel with brass 
fittings, corrosion resistant, weather¬ 
proof. Slim locking sleeve holds a rigid 
vertical position, extremely convenient 
in clearing garage doors, car ports 
and low overhangs. Extension terminates 
in a 3 / 8 "-24 stud at both ends for 
additional uses. 



BANDWIDTH RESONANT FREQUENCY 

10 Meters — Approx. 100 to 120 KC 

15 Meters — Approx. 100 to 120 KC 

20 Meters — Approx. 80 to 100 KC 

40 Meters — Approx. 40 to 50 KC 

75 Meters — Approx. 25 to 30 KC 


POWER RATING: AM-dc input, 250 Watts - SSB-dc input 500 Watts 


AM-29 36" Stain. Steel Laydown Ext. 

Breaks at 18" (Fender or Deck Mt.) .$11-95 


AM-35 48" Stain. Steel Laydown Ext. 

Break at 36" (For Bumper Mt.) . 14.25 

AM-30 80 Meter Coil & Whip 9.95 

AM-31 40 Meter Coil & Whip 8.95 

AM-32 20 Meter Coil & Whip . 7.95 

AM-33 15 Meter Coil & Whip 6.95 

AM-34 10 Meter Coil & Whip 5.95 


DEPT. 73 AREA CODE 213, 731-2551 
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Build this very high impedance (22 M) voltmeter 
at low cost with Siliconix field effect transistors. 


Richard Palace K3LCU 
4402 Clearfield Road 
Wheaton, Maryland 


Field 


Effec 


Here is a handy piece of test equipment for 
the ham shack. It features low power drain, 
instant warm-up, portability, and an extremely 
high input impedance. All this is accomplished 
by using field effect transistors which behave 
like screen grid vacuum tubes, but without 


the heater and high plate voltages normally 
associated with tubes. 

This voltmeter will measure from .5 to 1000 
volts with an input impedance of 22 megohms 
as compared to most commercial voltmeters 
which have input impedances of about 11 



Fig. 1. Simple-to-build high impedance voltmeter using field effect transistors (FET's). Input impedance 
is 22 megohms. You can build the circuit on an etched circuit board using the plan in Fig. 2, or buy a 
low leakage, fiber glass board from the Harris Company, 56 E. Main St., Torrington, Connecticut, for 
only $2. Although these FET's are drawn as N-Channel devices the U-1 I 2 is a P-Channel field effect 
and the gate arrow should point in the other direction. 
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Voltmeter 



Inside of the htT voltmeter showing tne eicneu chcu.i dooiu mou.i.c^ on 
the meter terminals. The ceramic switches ore recommended for low leak¬ 
age since the input impedance is 22,000,000 ohms. 


megohms. All this of course means that the 
FET voltmeter gives a truer reading because 
it loads the circuit under test less. 

The circuit works as follows. FET Q2 is 
referenced to common or floating ground by 
R15. When the meter is zeroed by R12, the 
voltage drops across RIO and R14 are equal 
so no meter current flows. Effectively then, 
the gate of Q1 is also at ground, but biased 
at the correct operating point with respect to 
its source. Any signal introduced onto the gate 
of Q1 will change the operating point with 
respect to Q2 and the voltage drop will 
change across R10. Since a voltage difference 
now occurs across the meter a current propor¬ 
tional to the applied voltage will flow. Full 
scale deflection of the meter occurs with .5 
volts input. The voltage divider string, R1 
through R8 plus the 2 M. in the probe, is used 
so that full scale deflection occurs at several 
different voltages. Rll is the calibrate pot and 
serves to adjust the meter so that with .5 volts 
on the gate of Q1 the meter reads full scale. 
R13, although not needed on my unit, may 
be required with other FET’s. It is used to set 
the linearity of the voltmeter so that .5 volts 
occurs at full scale and .25 volts at exactly 
half scale. R13’s function is to slide the oper¬ 
ating point up or down the FET’s character¬ 
istic curve to utilize the most linear portion. 
Try a 10 k pot at R13 if you have difficulty 
finding a linear portion of the curve. When a 


linear sc ale is achieved measure the resistance 
required and permanently wire that value into 
the circuit. Interchanging (,)1 and Q2 may 
help if they are not matched too closely. The 
meter M I can be of any sensitivity from 50 pA 
to 200 |iA. But bear in mind that the final 
accuracy of your voltmeter depends on the 
use of precision resistors in the voltage divider 
and also in the basic accuracy of the meter 
used. Buy the best meter that you can afford. 
I would also recommend using ceramic 
switches for SI and S2 to keep leakage paths 
to a minimum. All other resistors in the cir¬ 
cuit may be half watt 5% carbon. 

I won’t go too deeply into construction as 
the photos are self explanatory. Use good con¬ 
struction techniques and if you use a printed 
board as I have—do by all means clean the 
board of excess resin after all the parts have 
been mounted. The resin comes off quite 
easily with alcohol (not the drinking type), 
and besides looking professional, it eliminates 
a source of leakage on your board. 

A matched pair of Silieonix U-112 field 
effect transistors is available from Silieonix, 
Inc., 1140 West Evelyn Avenue, Sunnyvale, 
California 94086 for only $6.00. This is a 
tremendous bargain for these excellent FET’s 
that normally sell for $16.50 in matched pairs. 

After you’ve tried this FET voltmeter, you’ll 
never want to use a vacuum tube voltmeter 
again. . . . K3LCU 
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BODY OF Rll MOUNTED ON FOIL SIDE 

LETTERS IN CIRCLES CORRESPOND TO POINTS 
ON SCHEMATIC 


Fig. 2. Full size layout of the etched circuit board for the FET voltmeter. Notice that this view is of the 
component side of the board, so if you make your own board, you'll want a mirror image of it for the 
copper pattern. Glass board is recommended for low leakage. 
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Bernard Ring, K3VNR 
6619 Powhatan Street 
Riverdale, Md. 20840 


An FET Audio Compressor 

Build this simple compressor for higher average modulation 
from your transmitter. It uses two inexpensive field 
effect transistors for high input impedance. 


Presented here is an audio compressor cir¬ 
cuit which makes use of two field effect 
transistors in conjunction with two convention¬ 
al (bipolar) type transistors. Simplified cir¬ 
cuitry has been employed in order to keep 
costs at a minimum, but without sacrificing 
die necessary requirements for good speech 
compression. 

This compressor has a compression range 
greater than 20 dB, and is capable of handling 
up to 300 mV input before distortion occurs 
due to overload. After exceeding the compress¬ 
ion threshold, an output change of less than 
.1 dB will take place for each 6 dB change in 
input. The high (2.2 megohm) input imped¬ 
ance allows the use of either crystal, ceramic, 
or high impedance dynamic microphones with¬ 
out the use of additional transformers. 

A brief review of compressor circuits 

Since this is primarily a construction article 
and not a treatise on audio compressors no 
attempt will be made here to analyze the 
numerous compressor circuits now available 
and in popular use. However, a brief review 
of compressor circuits in general may be of 
some help in understanding why some com¬ 
pressors work better than others. It may also 
explain why judicious substitution of compo¬ 
nents will sometimes improve the circuit, but 
indiscriminate substitution often results in the 
compressor being relegated to the junk box. 

Audio compressor circuits, whether vacuum 

Bernard , former W2GRK and W2HPO, has 
been licensed since 1933. He’s a research 
analyst with the Department of Defense in 
Washington. 


tube or transistor, make use of a dc control 
voltage, (either positive or negative) to control 
either the amplifier gain, or to attenuate the 
input or output signal of the amplifier by 
applying the voltage to a control element. 

Transistorized compressor circuits can usu¬ 
ally be classified into two types. Each type can 
further be classified into several methods. 

In one type the control voltage varies the 
forward transfer characteristics of the con¬ 
trolled stage by either reducing the emitter 
current, or by reducing the collector voltage. 
While these two methods require only simple 
circuitry, and only a few components, they are 
subject to some serious disadvantages. For 
instance, large input signals will result in 
distortion because the transistor is driven into 
a non-linear portion of its characteristic curve 
in an effort to reduce stage gain. 

In the second type the circuitry is usually 
a little more complex, but the results are also 
usually more rewarding. Here again, any one 
of several methods may be used. 

In this type of compressor the dynamic 
resistance of a diode or a transistor is varied 
by the control voltage and made to act as a 
variable resistor. The voltage-variable resis¬ 
tor may be placed across the amplifier input 
circuit to shunt a portion of the input signal 
to ground, or it may be placed across the out¬ 
put circuit to shunt the output voltage to 
ground. The voltage-variable resistance ele¬ 
ment may also be connected either in series 
or parallel with other circuit components 
carrying signal voltages to either attenuate 
the signal, or to “switch" the component in 
or out of the circuit to reduce the stage gain. 

Since in this type of compressor the variable- 
resistance element is usually isolated from the 
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Fig. I. Schematic of the FET compressor. There should be a dot indicating a connection at the cross¬ 
over between R8 and SW1-C. 


dc circuits, the operating voltages and cur¬ 
rents are not effected by the application of 
the control voltage. However, there is a pos¬ 
sibility that with some methods noise produced 
by the control element may be introduced into 
the signal path. 

Of great importance to the proper operation 
of any compressor is the time constant circuit 
of the control voltage loop. Not only does this 
circuit determine the attack and release times 
of the controlled stage, but it must also filter 
the rectified ae voltage so that the control 
voltage will be reasonably free from ripple. 

The attack and release times of some com¬ 
pressors may differ by as much as several hun¬ 
dred percent from the ideal. The ideal attack 
time should be about 1 msec or faster to pre¬ 
vent overshoot on steep wave front signals. In 
some circuits such a fast attack time could 
cause transient “thump” due to the inability of 
the amplifier to follow rapid changes in cur¬ 
rent or voltage. 

Release times are usually made longer than 
the ideal time of 10 msec. If the release time 
is too fast the amplifier will recover before the 
lower audio frequencies have been filtered out. 
On the other hand, if the release time is too 
slow a weak syllable following a strong one 
will be compressed just as much as the strong 
one. 

The compression range will depend on the 
circuit used and may vary from only a few' 
dB to as much as 60 dB. The choice of com¬ 
pression range will depend upon the applica¬ 
tion of the compressor. A small amount of 
compression will limit audio peaks but will 
add little to the improvement in “talk power." 
Too much compression on the other hand w ill 
make the signal sound harsh. For speech com¬ 


pression a range of about 15 to 21 dB has 
been found to give the best results. 

At this time perhaps one of the more popu¬ 
lar misconceptions about audio compressors 
should be clarified. There seems to exist among 
many people the idea that the audio compres¬ 
sor will increase the peak power output of a 
transmitter. This is not quite true. Compression 
will improve the peak power output only if 
the low level audio stages of the transmitter 
have been deficient, or the microphone output 
level had been too low to supply sufficient 
audio to the transmitter, and then only be¬ 
cause most compressors also act as audio pre¬ 
amplifiers. The primary purpose of the com¬ 
pressor however, is to improve the average 
power, or “talk power" of the transmitter by 
providing additional amplification to soft 
spoken syllables, and by reducing the amplifi¬ 
cation of loud syllables so that peak power 



The FET compressor in use at K3VNR's shack. 
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output is attained over a greater percentage of 
the time. This higher average output will show 
up in SSB in on-the-air reports that the re¬ 
ceiver S-meter appears to “hang” close to the 
peak with only a slight variation between syl¬ 
lables. It will also show up on the transmitter 
plate current as a higher average reading. 

Circuit description 

The heart of the audio compressor described 
here consists of a pair of field effect transistors, 
the Silieonix U-110, and U-112, which were 
recently made available for the price of $2.75. 
Replacing these FET’s with bipolar transistors 
would require sophisticated circuitry to per¬ 
form the same functions, and at a considerably 
greater cost. By using the U-112 as the con¬ 
trolled amplifier stage it was possible to 
achieve a high impedance input, (2.2 meg¬ 
ohms) without the use of an input transformer 
or an additional emitter follower stage. The 
U-110 in this case functions as the voltage- 
variable resistor to control the amplifier stage 
gain through the application of negative feed¬ 
back to the source of the controlled stage. In 
addition to the 20 dB of compression previ¬ 
ously mentioned, the result is a low noise, low 
distortion preamplifier with high gain. 

No noise measurements were made, but 
scores of on-the-air tests proved to be very 
gratifying in this area. Also, although no ex¬ 
tensive distortion measurements were con¬ 
ducted, cyclogram tests indicated negligible 
distortion. 

The signal after being amplified by Q1 is 
further amplified by Q2, a 2N2613. This is a 
low noise transistor especially suitable for pre¬ 
amplifier circuits. The forward bias resistor R4 
of this stage is connected between the base 
and collector in order to reduce the number 
of circuit components and still achieve some 
measure of stability. 



This photo shows the small size of the compressor 
board (114" x 214"). The RF filter mentioned in 
the text is mounted at the left. 


After amplification by Q2 the audio signal 
to the transmitter is taken off through the level 
control R12. Since even after compression the 
output voltage will still show a gain of 6 to 9 
dB the level control is used to reduce the out¬ 
put to a suitable level for the transmitter. 

A portion of the signal from Q2 is also am¬ 
plified by Q3 to a higher level which is then 
rectified by D1 and D2 to become the dc con¬ 
trol voltage. No attempt should be made to 
take the audio signal from the output of Q3 
since the signal at this point is in the form of 
a square wave and will sound highly distorted. 

Notice that the forward bias resistor for this 
stage, like that of Q2, is also connected from 
collector to base. This means that a small 
amount of ac voltage will be fed back from the 
collector to the base and will also appear at 
R6. R6 will isolate this small amount of feed¬ 
back so that it will not appear at the audio 
output as distortion. If the audio output is 
viewed on an oscilloscope, this distortion, if 
present, will appear as a bright spot at the 
baseline cross-over in mild cases, and in severe 
cases the baseline will actually show. Increas¬ 
ing the value of R6 will prevent this type of 
distortion but will also lower the available ac 
voltage at the base of Q3. 

The output from Q3 is rectified by D1 and 
D2 and the resultant dc voltage is filtered by 
C7. This dc voltage is the control voltage 
which varies the drain-source resistance of Q4. 
Besides acting as the dc filter, C7 in combina¬ 
tion with RIO sets the time constant of the 
control loop. 

When a positive potential is applied to the 
gate of Q4 the drain-source resistance is in¬ 
creased, effectively switching off C2 which is 
the source bypass capacitor of Ql. When R2, 
the source resistor, is unbypassed an ac voltage 
drop is developed across the resistor and the 
gain of Ql is reduced. With R2 in an unby¬ 
passed state negative feedback occurs and the 
percentage of harmonic distortion is reduced 
by an amount which is almost equal to the 
amount of compression. 

When the amplifier gain is reduced the con¬ 
trol voltage is also reduced and C7 discharges 
through RIO. The bypass capacitor C2 is now 
“switched” back into the circuit and the ampli¬ 
fier recovers. Recovery time is determined by 
C7, RIO which has a time constant of approxi¬ 
mately 82 msec. 

In reality C2 is not switched in and out of 
the circuit by Q4 since Q4 has an irreducible 
amount of internal resistance between the 
source and the drain. However, since a switch 
is characterized by low resistance when it is 
closed, and high resistance when it is open, 
then for all practical purposes Q4 with its rise 
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This oscillogram was made by driving the amplifier 
to overload distortion, then switching in compres¬ 
sion. Note the lack of distortion when compression 
is applied to the signal. Whot appears to be phase 
shift is a result of the method used to get this 
photo and is not caused by the compressor. 

and fall in drain-source resistance is switching 
C2 on and off. 

One of the advantages of this circuit is, that 
because Q4 is capacitor-coupled to the source 
of Q1 there is no change in bias current and 
therefore no distortion due to driving Q1 into 
the nonlinear region. Another advantage is that 
the sudden application of control voltage will 
not cause an objectionable transient thump. 

The circuit does have a minor fault, but one 
which will have no effect on normal opera¬ 
tions. As the input voltage is increased the 
control voltage will approach pinchoff, and 
“remoting” w'ill take place .This is because Q4 
will be operating in the “remote” region of the 
characteristic curve. In this region, as the posi¬ 
tive potential to the gate is increased there will 
be no increase in the compression range since 
the FET does not follow square law behavior 
at low drain currents and there is no sharp cut¬ 
off. This, incidentally, may illustrate the differ¬ 
ence between “pinchoff” as applied to the 
FET, and “cutoff” as applied to a triode vac¬ 
uum tube when the grid bias is increased. This 
small fault should cause no trouble when the 
compressor is used with a microphone input 
since the voltage developed by the micro¬ 
phone w-ill never reach a level where “remot¬ 
ing” can take place, and is only mentioned 
here as a point of interest. 

Construction And Testing 

No difficulties should be encountered in con¬ 
structing this unit. With the exception of the 
switch and output level control, all compo¬ 
nents, including an RF filter not shown in the 
circuit diagram, %vere mounted on a piece of 
perf-board measuring 1% x 2M inches. An RF 
filter was included in the final construction as 


an added precaution against stray RF being 
picked up and rectified, but this filter may not 
be necessary in all cases. 

Wherever possible the components were 

mounted in a vertical position in order to con¬ 
serve space. With double-ended components, 
such as resistors, and some capacitors, the tech¬ 
nique is to bend one lead back towards the 
body of the component so that both leads will 
face in the same direction, thus forming a 
single-ended component. The two leads are 
then placed in adjacent holes in the perf-board. 

Although the unit is compact enough to be 
mounted in a small Minibox, one measuring 
4 x 5 x 6 inches was used. This large size 
Minibox allows the controls to be mounted con¬ 
veniently on the front panel without crowding, 
and also allows the use of a larger sized bat¬ 
tery. Instead of chassis type of connectors, 
cable type connectors attached to short pieces 
of shielded mike cable were used. This elimi¬ 
nates the use of a patch cord between the com¬ 
pressor and the transmitter, and permits easy 
changes to be made in the future in the event 
that a new transmitter might use a different 
type of mike connector. 

The test procedure is quite simple. A 
VTVM, and oscilloscope (if available) is con¬ 
nected to the output. A 400 liz audio signal 
is fed to the input. If a signal generator is not 
available a microphone picking up a beat note 
from a receiver will suffice. 

The compressor switch is turned to position 
three and the audio input level is adjusted to 
give an output reading of 100 mV with the 
output level control turned full up. With the 
switch in this position no compression is being 
applied to the signal. Note the waveform and 
amplitude of the signal on the oscilloscope; the 
display should show a pure sine wave. 

Without further adjustment of the input sig¬ 
nal, turn the compressor switch to position two. 
With the switch in this position compression is 
now' being applied to the signal. The output 
reading should drop to 18 mV for 15 dB of 
compression. The oscilloscope display should 
also indicate this drop in output, and wave¬ 
form should remain a pure sine wave but lower 
in amplitude. 

Switch the compressor back to position three 
and increase the input signal so that the out¬ 
put now reads 200 mV. This is an increase of 
6 dB in output which also roughly corresponds 
to a 6 dB increase in input since at these signal 
levels the amplifier gain is quite linear. Again 
note the oscilloscope display. 

Without changing the input signal switch 
the compressor to position two to apply com¬ 
pression. The output reading should now be 
about 20 mV indicating 20 dB of compression. 
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Except tor a lower amplitude the oscilloscope 
pattern should remain the same. Note that 
although the input signal had been increased 
by about 6 clb with no compression, under 
compression the output signal change was 
about 1 dB. 

This completes the testing, but an interest¬ 
ing little experiment can be conducted here by 
carrying these tests to the point where “re- 
moting” takes place. It is also interesting to see 
that when the input is increased to a point 
where overload distortion takes place with no 
compression, by switching in compression the 
overload distortion will disappear. This is be¬ 
cause negative feedback is now applied and a 
new input level is set for overload distortion. 

Operation 

Because there is only one control to adjust, 
the output level control, operation is virtually 
self-explanatory. 

With the compression switch in position one, 
speak into the mike and adjust the transmitter 
audio gain control for proper operation. Since 
the mike is feeding straight through to the 
transmitter the audio gain control should be 
at the usual setting. 

Turn down the compressor output level con¬ 
trol and turn the switch to position two. Speak 
into the mike and slowly turn up the output 
control. Proper setting for this control will be 
indicated on the transmitter when full modula¬ 
tion is reached. If VOX is used, and if it had 
been marginal before, back off a little on the 
transmitter audio gain control as the compres¬ 
sor output level control is advanced. A few 
minutes of adjusting should show the proper 
settings for the audio gain control and VOX 
controls of the transmitter, and the output 
level control of audio compressor. 

Note that when the compressor is first turned 
on an initial transient surge will render the 


compressor momentarily inoperative, but the 
amplifier will recover rapidly. Also note that 
position three of SW1 is not used during op¬ 
eration. 

Conclusion 

Although a 9 volt battery supply was used 
in the design of this compressor, voltages rang¬ 
ing from 6 to 12 volts have been used success¬ 
fully. An ac pack could be used providing it 
is well filtered. The power source could also 
come from the transmitter filament transformer 
by using a pair of diodes in a voltage doubler 
circuit, and a proper filter. Bear in mind 
though, that any additional leads brought into 
the Minibox could introduce ac hum, and stray 
RF pickup. 

If compressor is to be operated directly from 
a 12 volt car battery in a mobile installation, 
all 12 volt capacitors should be changed to 15 
volt units. Also observe proper ground polarity; 
since the circuit as shown in the diagram has 
a positive ground. 

Only the U-110, and U-112 FET’s were 
tried in this circuit. Undoubtedly with minor 
component changes other FET’s will work just 
as well. In any case Q4 should have a low 
pinchoff. 

The diodes Dl, D2 have been specified as 
lN274’s, but other diodes, including the “dol¬ 
lar a dozen” variety, were tried with satisfac¬ 
tory results. 

Resistor R9 sets the compression threshold. 
A higher resistance will lower the threshold. 
Replacing R9 with a combination fixed and 
variable resistor will allow the threshold to be 
adjusted. 

Several other refinements, such as a meter 
to read compression, could be made, but the 
additional cost would defeat one of the pri- 
inarv aims, a low cost audio compressor. 

. . . K3VNR 
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ALLTRONICS HOWARD MODEL L RTTY CONVERTER 


Telewriter Medel "L" frequency shift converter designed 
for two-tone AM or FM with limiter operation available 
by switch. Solid state ratio corrector compensates for lad¬ 
ing signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet dc loop supply built-in with bias supply and 
octal socket for optional polar relay to key transmitter. 
6Wf> ki-ver tube. Plug-in discriminator for 850 cycle or 
other shifts. Cathode ray or dual eye indicator. Auto-start 
control system optional. Prices for 19" rack mounting: 
Model "L" with dual eye $199. Model "L" with C. R. tube 
indicator S279. Cabinet $19.50 

ALLTRONICS—HOWARD CO. 

Box 19. Boston, Mass. 02101. Tel. 611-742-0048 
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THE EASY WAY! 

• No Books To Rood 

• No Visual Gimmicks 
To Distract You 

• Just Liston And Loam 
Based on modern psychological 
techniques—This course will toko 
you beyond 13 w.p.m. In 

LESS THAN HALF THE TIMEI 
Album contains three 12" Also dvoilablo on magnetic tape, 
LP's 2'/s hr. instruction See your dealer nowl 
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New from MOSLEY 


: 0 f 10, IS, anil 20 meters 



Yes, here it is from Mosley - * a Tri- 
Band Trap-Master beam (1 KW AM/CW 
and 2 KW P.E.P. SSB) featuring a NEW 
Mosley matching system, ”Broad Band 
Matching M with coax fed balanced ele¬ 
ment for even more antenna efficiency 
and additional gain! 

This ' Classic* New addition to the Trap- 
Master family of beams, incorporating the 
All-Metal encased traps made famous by 
the original and still extremely popular 
TA-33 beam, brings you; (1) A front- to- 
back of 20 db. or better on 15 and 20; 

15 db. on 10 meters. (2) A gain of 8 db. 
over reference dipole or 10.1 compared ’ 
to isotropic source. (3) A longer boom 
for even wider element spacing. (4) A 
SWR of 1.5/1 or better. (5j Priced to fit 
your budget. 

#95b 


FOR MORE INFORMATION WRITE: 




Tool Holder 

This little gadget is very useful for holding 
those small tools for alignment, pencils, solder¬ 
ing aids, etc. The tray holds small items tem¬ 
porarily removed from equipment. You can 
see from the photo that the construction re¬ 
quires only an orange can and the lid from 
a coffee can. A coat of paint improves the 
appearance. 

. . . Lou Bueke W3UGR 


Simple Transistor Tester 

Here is a simple transistor tester designed 
to check the leakage and gain of any low or 
medium power NPN or PNP transistor. The 
circuit is shown in Fig. 1. It can easily be 
built from junk box or surplus parts at low 
cost. A common multitester is used for the 
meter. 



To check transistors for Ico (leakage), set 
switch S L . to Ico and S, to PNP or NPN de¬ 
pending on the type of transistor. Insert the 
transistor in the socket, being careful not to 
short the leads. If the meter reads over 250 ua 
for transistors other than power transistors, 
the transistor is defective. Low power transis¬ 
tors should have very little leakage, 1-5 ua. 
Medium power ones have more, up to 10 ua. 

If you don’t know whether the transistor 
is PNP or NPN, use the lower setting as you 
switch from NPN to PNP. To check for gain, 
push So to Gain. The meter reading should be 
20 to 40 times the value of Ico as read before. 

. . . Ralph Sergo K2PYE 
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George Daughters WB6AIG 
1613 Notre Dame Drive 
Mountain View, California 94040 



The Kindly Keyer 


This electronic keyer is similar in block 
diagram to the popular “Bugless Bug” 1 and 
uses approximately the same techniques to 
generate the signals. It is kind to the pocket- 
book and to the operator. It has a speed 
range of 1 wpm to a rate far exceeding 100 
wpm! 

It was developed in response to a question 
by K7UTF, “VT” Green, and uses the low- 

Georgc, former K9KDE, is a research assistant 
(BS, Illinois) at Palo Alto Medical Research 
Foundation, lie enjoys home-brewing (his rig 
is all transistor-all home brew) and CW con¬ 
tests. 


priced silicon epoxy transistors and micrologic 
elements now available from Fairchild. The 
total cost is on the order of $30.00 with all 
new parts if you have a machinist friend (or 
some dexterity) to provide a paddle. 

Operation 

Moving the paddle to the “dit” position 
causes the saturating switch Q 2 to turn oft 
(uL 5B is just an inverter), allowing the block¬ 
ing oscillator Qj to run, providing a series of 
very short negative pulses to the pair of in- 
verter amplifiers uL tA and uL 1B . These pro¬ 
duce a fast rise and fall time suitable for tog¬ 
gling the flip-flop, uL,2 The output of the 


FDM1000 
03 
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flip-flop is inverted by pL 5A and fed to the 
inverter Q 3 and relay driver Q 4 . Thus the 
relay (and the monitor—a version of G.E.’s 
“Transistor Manual” audio oscillator) are keyed 
at a rate which is M that of the blocking oscil¬ 
lator. (The flip-flop toggles only on negative 
going slopes.) 

For dalis, all of the above happens, but the 
gate uL 3B allows the second flip-flop uL 4 to 
toggle also and the output of this flip-flop is 
combined with nL 2 ’s output to make a dah. 

To obtain self completion of a dit or dah, 
the output of pL 5A “Z” is used to keep the 
blocking oscillator going as long as a figure is 
in progress. The flip-flop pL, is assured of 
returning to the proper state by keeping the 
gate pL 3B open until a dah is completed. 

Construction 

The author’s unit (Fig. 1) is built onapc 
board as shown in Fig. 3. It can be easily 
“hard wired”, of course. The parts layout 
shown is convenient, leaving room for the 
paddle mechanism. Micrologic wiring is a 
pleasure since all one does is hook wires where 
he wants the signal (or supply voltage) to go. 
To indicate the savings in parts here, the ac¬ 
tual schematic of the Hip-flop is shown in 
Fig. 2. The author’s unit, with 3 dry cells and 



Fig. 2. Schematic and basing diagram of the 
fip-flop used in the Kindly Keyer. A look at this 
well illustrates the advantage of integrated cir¬ 
cuits over individual components. 


Here's the Kindly Keyer 
opened up to show the 
etched circuit board with 
the integrated circuits in 
place. 
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Fairchild epoxy encapsuled integrated circuits. 


a 1-&" speaker for the monitor, is built in a 
2"x4"x4" box. 

Conclusion 

An electronic keyer whose electrical quality 
and operation are not exceeded by any on the 
market lias been described. The little unit has 
only one disadvantage—it draws quite a bit 
of current. With the unit on but idling (since 
there are about 15 transistors saturated), it 


draws about 60 ma from the 3V supply. That 
is why “C” cells were chosen. During a (lit 
or dab, this changes negligibly but all cells 
are then delivering relay and tone oscillator 
current, about 25 mA. 

The size, weight, tost and operation of the 
unit are just right for carrying to the exam¬ 
iner's office for an extra class exam! 

. . . WB6AIG 

("The Bugless Bug," Gilbert L. Boelke W2EUP QST: 
September, 1963. 

-The flip-flup uses a charge storage principle for toggling, 
and is insensitive to D.C. (or slow) changes in level. 
See LH23 data sheet. 


Transistors 

5—2N3567 at S .65 . 53.25 

1— 2N3638 Don't use germanium; they 

are usually too leaky. . .46 

Diodes 

5—FDM1000 ot 44 2.20 

/tLogic 

2— U8A9 923 28X JK Flip Flops at 3.95 7.90 

3— U8A9 914 28X Dual Two 

Input Gates at 1.65 4.95 

Capacitors 

2—.1 ot 12V Sproeue HY 320 at .15 .30 

I—22 at 12V Sprague HY 325 .22 

I—10/tfd at 3V Sprague TE1053 .51 

Resistors 

1—.5M Variable—Mallory U50 1.02 

5—1 K 1 .< 4W 10% at .1 1 .88 

1—4.7K 1/4W 10% 

1—33K I/4W 10% 

1—220K 1/4W 10% 



Fig. 3. Full size layout of 
the etched circuit board 
used. The components 
are on the opposite side 
as this is the copper side. 
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Don’t throiv away that silicon transistor 
with a shorted, open, or broken lead. Use it 
as a zener diode or varicap (varactor). 


Save That Transistor! 


Need a low cost zener diode? Or how about 
a low cost voltage variable capacitor (vari¬ 
cap)? How many times have you had the de¬ 
sire to regulate that mobile converter, but 
didn’t want (or couldn’t) spend the 2 or 3 
dollars additional for a zener diode? Or how 
about that tunable converter you wanted to 
remote tune by voltage, but, oh, the price of 
the varicaps? Well, stop! Remember that sili¬ 
con transistor with the broken lead, or the one 
with the open collector, or was it the emitter 
lead that was open? Anyway, if you threw it 
away, you could have thrown away that low 
cost zener or varicap you needed. 

First let’s see what you could have done for 
a zener. By reverse-biasing the emitter-base 
junction of a silicon transistor, you have a 
very handy zener diode. Some silicon transis¬ 
tors even exhibit better zener diode character¬ 
istics than some of the diodes sold specifically 
as zeners. 

Of course, the first obvious test is to de¬ 
termine what the zener voltage is for your 
specific transistor. Generally, most (there are 
always exceptions, of course) silicon NPN 
transistors will exhibit a zener action some¬ 
where between 6 and 11 volts. (Pretty ideal 
for mobile regulators). Fig. 1 shows the hook¬ 
up for determining the zener voltage. A value 
of 470 ohms for R, is sufficient to limit the 
current to a safe value while determining the 
zener voltage. Connect a variable power sup¬ 
ply as shown and connect a VTVM from 
emitter to base. Notice that the collector is 
not connected and is not needed in this ap¬ 
plication. Now, slowly increase the input volt- 




_/7\ 

v+r 

VARIABLE 

POWER 

SUPPLY 

pL 

- Q 

transistor vTy 

VTVM 



-Kj 


Fig, 1. Checking the zener voltage of diode junc¬ 
tions in NPN transistors. R, can be about 470 
ohms for these low voltage diodes. It limits current 
flow to keep from damaging the junction in the 
transistor. 
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age while monitoring the voltage output on 
the VTVM. At a specific voltage input, the 
voltage out will stop increasing. Any further 
increase in the input voltage beyond this point 
will now cause only a very slight increase in 
output voltage. The voltage as read on the 
VTVM is your zener diode voltage. The next 
question asked is, “OK, but what range of 
current can I regulate?” A rule of thumb here 
is; divide the voltage obtained as the zener 
voltage into the free air dissipation rating of 
the transistor. For example, if the transistor 
zenered at 10 volts and is a 300 mW device, 
the 10 volts into 300 mW gives 30 mA. This 
would be a safe operating limit. However, 
tests indicate that this isn’t necessarily the 
maximum limit, but it is unlikely that you 
would regulate a circuit chawing more. 

OK, now you know what the zener voltage 
is and have an idea as to the amount of cur¬ 
rent you can regulate. Let’s apply this to a 
more specific example. Suppose you want to 
regulate that mobile converter’s oscillator 
stage. Let’s say your transistor zeners at 10 
volts. With 10 volts on your oscillator stage, 
it draws 3.75 mA. Since it’s mobile, you 
wall vary between the 12 volts from the bat¬ 
tery to approximately 14.7 volts at maximum 
generator output. Fig. 2 shows the hook-up. 
The only requirement is to determine the 
value of R„, so that the transistor (oops—I 
mean zener) will regulate properly with a vari¬ 
able input. To determine R s , the following 
formula is used: 

R - V '.~ V * 

s I L + 0.1 I L 

where: V L = lowest voltage input 
V z = zener voltage 
I [ = load current 

Therefore, in the example, V T . = 12 volts, 
V K = 10 volts, and I (i =3.75 mA. Using 
these values and solving for R, gives a value 
of 485 ohms for the series resistor. A 470 ohm 
resistor would do quite nicely. As a check, 
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Fig. 2. Using a transistor as a zener diode to stabi¬ 
lize a transistor oscillator stage. Selection of R, is 
discussed in the text. 


let’s determine what the maximum current 
will be through the zener. This will occur at 
the 14.7 volt input. At this level, R s would 
have to drop 4.7 volts. This represents a 
total current through the 470 ohm resistor of 
10 mA. The oscillator stage draws 3.75 mA. 
Therefore, only 6.25 mA is flowing through 
the zener, which is well within the dissipation 
rating of the device. In like respect, at the 
low voltage input, R„ drops only 2 volts which 
represents a total current of 4.25 mA. The 
zener draws only .5 mA in this case. 

If your stage, which you desire to regulate, 
has a variable current requirement as well as 
a variable voltage input, use the following 
formula to determine the series resistor, R s : 


11.mil x; + 0.1 l[, max 

where: I Lmnx rr maximum load current 

In like respect, if the input voltage is con¬ 
stant and the load current variable, use the 
same formula just given, with input voltage 
used in place of V Tj . 

These formulas are based on the premise 
that for conservative designs, the empirical 
factor of 10% of the maximum load current 
should be used for minimum zener current. 
In other words, the zener then is capable of 
regulating from this minimum current up to 
the value of maximum zener current as gov¬ 
erned by the dissipation rating of the tran¬ 
sistor. If your change in input is small, a fig¬ 
ure of 20% may be used to better advantage 
for a little better regulating action. 

Table 1 shows typical zener voltages meas 
sured on various transistors. All but the 
2X709 are available for under $1.00 as com¬ 
pared to zener diode prices ranging from sev¬ 
eral dollars and up. Notice that some (the 
exceptions) like the 2N94 have a very high 
zener which limits the usable current range. 
(Possibly low current B+ regulators?) 

Pay particular attention to the Fairchild 
2N3567. This device sells in the neighbor¬ 
hood of 60 cents and exhibits extremely good 
zener action. It also exhibits another charac¬ 
teristic to be covered next. 

Now let’s forget that emitter lead and use 


instead the collector lead in conjunction with 
the base lead. Fig. 3A shows a typical varicap 
tuned tank circuit and 3B shows a NPN tran¬ 
sistor connected for use as a varicap. C, in 
the figure isolates the varicap from DC. For 
this application, device dissipation is of little 
concern as only leakage current is flowing and 
will be quite insignificant. As with any series 
connection of capacitors, some consideration 
must be given to Q. If this capacitor is quite 
large, compared to the varicap, then the tun¬ 
ing range of the tank circuit will be in direct 
proportion to the maximum change of the 
varicap’s capacitance with applied voltage. If 
it is smaller than the varicap, then the change 
in frequency with the change in the varicap’s 
capacitance with voltage will be small. 

There are two means by which you can 
determine whether or not your silicon tran¬ 
sistor will be suitable as a varicap. Some will 
have only a minor change in capacitance with 
voltage changes and others will have a greater 
change. The first method and by far the sim¬ 
plest is to refer to the data sheet for the 
transistor in question. If you’re lucky, this 
capacitance change with voltage will be 
graphically plotted. The graph to look for is 
the output capacitance versus reverse bias 
voltage. This is listed on the data sheets as 

<+,„ (I K = 0). 

The second method is to actually connect 
the transistor in question to a tank circuit such 
as that shown in Fig. 3B. Use a large by-pass 
such as a .001 for C, and a 100 K resistor for 
R,. Place a suitable coil of known inductance 
across the transistor and capacitor as shown. 
Apply a DC voltage of 0.5 to 1 volt and then 
using a grid dip, find the resonant frequency 
of the tank circuit. Increase the supply volt¬ 
age until further increases have little effect 
on the resonant frequency. Compute the value 
of the transistor’s capacitance at the low volt¬ 
age level and at the high voltage level. This 
gives you the range of capacity versus the 
voltage change required to produce this ca¬ 
pacitance for the transistor in question. 

Depending upon the application you have 
in mind, it’s advisable to actually plot the 


Tromistar 


Typical Zener Voltage 


SE2C01 

2N706 . 

2N3642 

2N7C9 

SE4002 

SE6001 

2NH567 

2N94 . 

?t-J233A 

2N2I2 


. 6.1 
. 6.2 

6.4 

7.5 
9.8 

10.2 

10.2 

50.0 

55.0 

50,0 
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Fig. 3. Use of a varicap or transistor as a voltage 
variable capacitor in a tank circuit. 


capacity versus the voltage. As with a true 
varicap, maximum capacitance occurs at a 
low voltage and minimum capacitance at the 
higher voltages. The rate of capacitance 
change is greater at the lower voltage changes 
and vice versa. For tuning applications, you 
would be concerned primarily with capaci¬ 
tance change obtainable for the range of volt¬ 
age you have available. However, for an ap¬ 
plication such as producing FM, it is 
advisable to choose a section of the curve 
where linearity is achieved and bias the vari¬ 
cap to this value of voltage through a suita¬ 
ble divider. Then by applying an audio volt¬ 
age to the varicap, a linear swing plus and 
minus may be achieved. Be sure that your 
bias point is sufficiently high so that the level 
of applied audio voltage doesn’t overcome 
the bias on the varicap causing it to conduct. 

Remember the Fairchild 2N3567 mentioned 
before for use as a zener? Well, here it is 
again. This little device exhibits excellent vari¬ 
cap characteristics. The capacitance and the 
capacitance change is ideal for a wide range of 
applications such as tuning, AFC, FM, etc. 
Fig. 4 shows the typical C„ t , of this device. 


As an example of the range possible with this 
particular device, consider a control voltage 
from 0.5 volts to 10 volts. This represents a 
capacitance of approximately 28 pF and 13 
pF respectively. This is a capactance ratio of 
2.15 to 1 which represents a possible fre¬ 
quency ratio of 1.46 to 1. In other words, you 
could tune from 40 MHz to 58.4 MHz or by 
proper choice of the coupling capacitor you 
could easily cover 50 to 54 MHz. 

Incidentally, this 2N3567 can also be used, 
of all things, like a transistor. It is designed 
primarily for amplifier and switching applica¬ 
tions. It exhibits a 40 volt collector to emitter 
voltage and 300 mW dissipation. Purchasing 
three of these devices at approximately $1.80 
would enable you to build a fairly low cost 
zener regulated, voltage tuned, oscillator or 
RF stage. 

As mentioned previously, some transistors 
only change several pF with voltage change, 
but don’t overlook the possibility for FM 
transmitters where you only require 25 kHz 
or less swing where a small change in capaci¬ 
tance would be sufficient. 

The applications given in this article are all 
for NPN silicon transistors since the most 
common silicons are NPN. There are a number 
of inexpensive PNP silicons now available and 
they can be used if you reverse the voltage 
shown. 

So next time you start to pitch that NPN 
transistor with the open, or broken lead, stop 
and consider the other possible applications 
for it as a zener or varicap. 

. . . K9YXL 



REVERSE BIAS VOLTAGE 

Fig. 4. Capacitance versus reverse bias voltage for the base collector junction of the Fairchild 2N3567 
transistor. 
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Letters 


Dear 73: 

Re: The article on AGO by Jim Kyle on page 71-2 in 
the May 78. 4 ms rise time is too fast under conditions 
of impulse noise, a factor overlooked by the author. I 
have had to deliberately compromise it down to about 
15 ms in order to copy best under static, otherwise the 
noise “loads up” the AGC so otherwise copyable signals 
are unbearable. Therefore I believe a slower attack time 
to be a must unless it can be varied. The distortion 
caused by the slower 15 ms rise time is quite small. 

Will Henry K2AHB 
RF Communications, Inc. 
Rochester, N. Y. 


Dear Paul, 

After my article on “Choosing IF and Mixer Fre¬ 
quencies” appeared in the April issue of 73, it occured to 
me that some of the information in the article might 
be misleading; from some of the correspondence I have 
received, this has evidently occurred to some of your 
readers too. First of all, let me point out that both the 
local oscillator and incoming signal must be present to 
generate a birdie. In addition, because of the selective 
circuits at the front end of the converter, it must be 
tuned to this point in the band. If there is not a signal 
at the spurious point or if the receiver is not tuned to 
that point, no birdie. Therefore, before your readers 
scrap all of their converters on the basis of the param¬ 
eters presented in the article, they should take a close 
look at their operating condition and locale. If there 
are not apt to be any signals at the spurious points 
and/or they are not interested in working that part of 
the band, then obviously any birdies that occur from 
time to time are of no consequence. 

Jim Fisk, WA6BSO 

San Jose, California 


Dear 73: 

Keep up the good work. Your magazine is getting 
better every issue. 

Levi Mayes 


Dear 73: 

Here’s my renewal. I was going to let it lapse. The 
magazine isn't too great anymore—not as good as it 
was the first year but none of the competition is much 
better. 

W. K. McKellips WA6LGI/4 
Albany, Georgia 


Dear Paul: 

I just received new prices on the FET's from Texas 
Instruments mentioned in my article in the May 73. 
The 2N3823 is still $12.90, but the TI534 has been re¬ 
duced from $7.80 to $4.50. 

Jack McKay WA5KLY/6 
Stanford, California 


Dear 73: 

if you can't lick ’em, etc. . . 

Suggest you change the name of yjur magazine 
forthwith, the better to reflect the hamdom of today 
and to get into the mainstream of ham lingo. 

Surely it should lie 73’s Magazine, or better yet Best 
73’s Magazine. 

Let's get with it. . . Is that a BIG 10-4 good buddy? 

Best best wishes. 
An.sel Gridley W4GJO 
Sarasota. Fla. 


Dear 73: 

The American Morse code listed in the article by 
W2AAA in the May 73 is full of mistakes. "L" is one 
long dash. “M” is two dashes. The Ampersand is “ES.” 
not four dots. The semicolon is “SI.” Parentheses are 
designated "PN” for beginning and "PY" for ending 
parentheses. 

D. A. Bunker W7ZB 
Portland, Oregon 

The errors weren't WZAAA's. The typesetter end proof¬ 
readers had fits with those letters. Sorry. Paul. 
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Lambda Lines 


Here’s the simple, cheap, fast approach to lecher lines. 


Over the past few years, new kinds of com¬ 
mercial gear and military surplus have made it 
quite easy to generate VHF frequencies. But 
the problem of measuring the frequencies has 
not become any easier for amateurs short on 
calibrated instruments. Of course this means 
the newcomer to VHF! What can he do to 
find what ballpark a circuit is radiating in, if 
there are no accurate devices available? When 
this problem came up recently, a simple solu¬ 
tion appeared quite by accident. It was so 
simple, in fact, that its simplicity must be the 
feature that has kept it out of the ham pub¬ 
lications. Another first for 73! 

The traditional solution to the rough fre¬ 
quency measurement problem is to make up 
a Lecher Wire system. There is some question 
about the value of one of these in the modern 
ham shack. Narrow-band crystal-controlled 
techniques guarantee frequency and stability 
once the multipliers are tuned properly. In the 
old modulated oscillator days things were not 
that stable ... so why go to all that carpentry 
and construction work for what fairly well 
promises to be a use-it-once gadget? Particu¬ 
larly when a little reflection (pun intended!) 
may bring out a cheaper, faster and better 
arrangement? 

Ham and commercial builders of VHF gear 
have been using tuned stubs for years to match 
impedances, tune out frequencies, tune in 
others, etc. Yet it seems to have occurred to 
very few workers indeed that it might be 
possible to cut stubs to length accurately 

VOLTAGE 

/DISTRIBUTION 


NODE 



Fig. 1. Four kinds of tuned stubs, taking their 
fundamental resonances as the frequency produc¬ 
ing the illustrated voltage distribution. This shows 
that none of them has a unique resonant fre¬ 
quency. 


enough to serve as frequency standards. Ap¬ 
parently this can be done, with an accuracy 
of about 5%! This compares very favorably in¬ 
deed with the performance of lower-frequency 
grid dip meters and some signal generators. It’s 
pretty good for a pencil and yardstick opera¬ 
tion: the only other items required are some 
understanding of how it works and a piece of 
300 ohm twin lead. Belden #8235 recom¬ 
mended. You can calibrate that new GDO for 
432 at a cost of just a few cents! 

Theory 

Many kinds of things show a property of 
tuning sharply to a certain frequency. This 
property is called resonance. We bear it 
when a struck piece of metal rings, and see it 
in the pendulum of an old grandfather clock. 
The grid dip meter shows a drop in grid cur¬ 
rent of an oscillator when a nearby resonant 
circuit steals energy from the oscillator. And 
it is the nearby resonant circuit that is the 
subject of this article. 

The basic circuit is the quarter-wave stub. 
A little browsing around in the handbooks and 
earlier issues of 73 and other ham magazines 
will tell you lots about quarter w'ave stubs. 
The important practical points are that the 
stub resonates at certain frequencies, and that 
at these frequencies it can be dipped at its 
shorted end in the same way as any other reso¬ 
nant circuit. 

But the term quarter-wave’ has to be taken 
with a grain of salt. The tuned stub will be 
shorter than a free-space quarter wave, be¬ 
cause the dielectric has a slowing-down effect 
on the rate at which the RF bounces end-to- 
end along it. Suppose you laid out a mile or 
so of twin-lead and transmitted a signal, at the 
same time sending off a reference signal by 
space w ave. The reference signal would arrive 
at the other end first, in about 5.35 microsec¬ 
onds. The twin-lead signal would arrive a full 
microsecond later, about a 20% delay. Since 
this applies even to short lengths of tw in-lead. 


54 


73 MAGAZINE 



the delay must be taken into account for ac¬ 
curate measurements. Also, there is a consid¬ 
erable difference in velocity factors between 
different brands and qualities of twin-lead. 

Crystals are often used in overtone oscilla¬ 
tors for generating stable VHF frequencies. 
The various modes of oscillation are pictured 
in the handbooks. Tuned lines will also show 
overtone resonances, and in the case of large 
uncertainty, it might just happen that reason¬ 
able errors could lead to a consistent but very 
wrong result. A halfwave line will resonate at 
a frequency f, and also at 2f, 3f, and so on. 
Note both odd and even multiples! All other 
resonant lines have a similar overtone reso¬ 
nance property. The problem is slightly aggra¬ 
vated by the convenience of using relatively 
long lines at the higher frequencies because 
they are easier to handle. The solution is to 
cut a pair of lines whose collections of reso¬ 
nant frequencies have only one resonance in 
common. The recommended lengths are a hall- 
wave and a three-quarter wave line. 

Fig. 1 shows four basic tuned lines. Just 
which resonance is an overtone and which is 
not depends somewhat on the application. The 


simplest way out of this problem in semantics 
is to say that the three-quarter wave line really 
doesn’t have that resonance at f/3, ignore the 
quarter and fullwave lines, and stick to the re¬ 
maining two for test work. 

At 432 MHz a wave in free space is about 
27.3 inches long. Suppose we are using Belden 
#8235 twin lead, which Belden says has a 
velocity factor or propagation constant of 0.77. 
The twinlead wavelength than is 27.3 times 
0.77 or 21 inches. The halfw ave stub must be 
10.5 inches long, shorted on both ends; and 
the three-quarter wave stub 15.75 inches long, 
shorted at one end. These are convenient 
lengths, not too long to use on the workbench, 
nor so short that percentage accuracy in cut¬ 
ting becomes a big question. 

Using the stubs 

The commercially available grid dip meters 
are not noted for accuracy. It’s commonly 
estimated that the scale calibration can be 
trusted to within about 207. With some care, 
calibration points taken from twin-lead resona¬ 
tors appear to be good to about 5%. The first 


A quarter-wave lambda line for 220 MHz being used to check GDO calibration. This line shoula give 
a good indication of 660 MHz also. 
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COLLECT 
COMPLETE WITH LENS 


SUB-MINIATURE SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 

• Measures only 2%" x 4" x 7" (excluding lens and 
connectors). 

• Weighs only 3>4 lbs. 

• Advanced circuitry utilizing 35 semi-conductors most 
of which arc silicon. 

• Resolution guaranteed to exceed best capabilities of 
standard 525 line TV receivers. 

• Field-effect input circuit provides noise-free video. 
This is a VANGUARD exclusive. 

• RF output 30,000 microvolts adjustable for channels 
2 - 6 . 


• Video output 1.5 V p-p composite with standard nega¬ 
tive sync. 

• Viewable pictures obtainable from as low as 1 ft, can¬ 
dle of illumination to bright sunlight. 

• Vidicon controlled automatic light compensation elimi¬ 
nates electric eye and provides error-free compensation 
for light level changes of up to 120 to 1. 

• New VANGUARD "HI-FI" vidicon enables use of any 
8 mm movie lens instead of 16 mm lens reguired by 
other TV cameras. 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change in picture qual¬ 
ity when line voltage and temperature fluctuate. 

• All parts guaranteed for 1 year (except for open fila¬ 
ment on vidicon or breakage). Made in USA. 


Building your own TV camera? Send 10< for our new 
catalog describing our complete line of sub-assemblies 
and parts incorporating the latest advances in technology. 

VANGUARD LABS 

196-23 Jamaica Ave. Hollis, N.Y. 11423 




F4 


Fig. 2. Some overtone resonances of a halfwave 
stub (shorted at both ends). FI, F2, F3 and F4 
should be IF, 2F, 3F, 4F. 


precaution is accurate construction. Cut the 
strips slightly long, short one end of each, and 
cut the three-quarter wave line to length. 
Then go more carefully at the other end of 
the halfwave line, which must be shorted at 
both ends. It should not be too hard to get 
the correct lengths within one sixteenth inch. 

When making frequency checks, the lines 
must be held off the workbench an inch or 
two. Use small boxes or pieces of cardboard. 
Probably the better part of a foot distance is 
in order if the workbench is of metal or has 
a copper surface. At two meters, a perceptible 
change in calibration can be detected if the 
line is laid out on a wood surface! It’s very 
good practice to make up lines for two meters 
or lower, arid practice dipping them. Some 
refinement of technique will certainly be re¬ 
quired before a halfwave and a three-quarter 
wave line can be made to dip at the same 
point on a standard dip meter. Once the trick 
is mastered, it can be carried up to the higher 
frequencies. 

The lines are dipped in the same way as 
any coil. Because they have a very high Q. 
there will be a tendency for the dip oscillator 
to pull, or to seem to give different readings 
when tuning down to frequency and tuning 
up to frequency. The remedy is less coupling: 
move the dip meter a little further away from 
the line and try again. Dip the stub at its 
shorted end! 

But what was that trick for calibrating a 
dip oscillator, mentioned earlier? Can’t make 
up a pair of lines for each frequency. No need 
to! That’s simply the reliable way for finding 
the right ballpark. When you’re there, you 
can set the lines aside, make up another three- 
quarter wave resonator cut for the lowest 
frequency, and after marking that point on 
the scale, trim the stub up to the next cali¬ 
bration frequency. Throw the remainder away 
when done calibrating. 

The half-wave stub is also useful as a tuned 
coupler. Suppose you want to tune an oscilla¬ 
tor to a particular frequency but have nothing 
to indicate at that frequency. Loosely couple 
the RF into one end of the half-wave stub, 
and take it out the other end with a hairpin 
loop, through a diode to a 50 |*A meter. You 
will only get a reading at the resonant fre¬ 
quency of the half-wave stub. Simple! 

. . . W2DXH 
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Darrell Thorpe 
3110 N. 83rd St. 
Scottsdale, Ariz. 

Designing Transistor 
RF Power Amplifiers 

This article contains information for designing 
transistor power amplifiers, including a 50 MHz final. 


Transistors capable of delivering several 
watts at frequencies up to several hundred 
megahertz are readily available at nominal 
cost, and development of improved devices, 
in regard to power output and operating fre¬ 
quency, is advancing rapidly. Because of trans- 
sistor voltage and current limits, and the need 
for proper matching, the tube oriented de¬ 
signer must slightly revise his design proce¬ 
dures and take certain cautions he would not 
ordinarily consider if he was designing with 
tubes. 

These new design procedures, together with 
some of the precautions and other design dis¬ 
similarities are discussed here in sufficient de¬ 
tail to permit most readers of 73 to reap the 
benefits of technological advances being made 
by the semiconductor industry in RF power 
devices. 

Voltage-current relationships 

The majority of transistor RF power ampli¬ 
fiers fall into the Class B (zero base bias) 
category because this class of operation pro¬ 
vides a greater power gain. (Some may want 
to call zero base bias Class C because it does 
take a few tenths of a volt to start the tran¬ 
sistor conducting.) However, Class C opera¬ 
tion (reverse base bias) with its higher collec¬ 
tor efficiency is also suitable especially when 
efficiency is of greater importance than power 
gain. Moreover, it is practical, under certain 

Darrell Thorpe, former W0PKB, and W9NYI, 
is the editor of the Motorola Military Elec¬ 
tronics Division Engineering Bulletin. 



Fig. 1. Basic transistor RF power amplifier. 


conditions, for example, where a greater power 
gain than Class B provides is needed to oper¬ 
ate a transistor RF power amplifier with a 
slight forward bias. 

However, you must use caution when bias¬ 
ing RF power transistors for Class A opera¬ 
tion. Transistors designed for RF power am¬ 
plifier service, at high frequencies, have a very 
small base width. Without going into the de¬ 
tails of safe operating area, it is sufficient to 
establish that, this narrow base width pre¬ 
cludes operating these devices in a dc biased 
Class A circuit at even a fraction of their 
power rating. In fact, if you try, the device 
will be instantly destroyed. Therefore, if you 
are planning on building a transistorized SSB 
rig, where some forward bias is needed for 
linearity, or if the greater power gain of Class 
A operation is needed, limit the bias current 
to the low millampere region. 

A basic transistor RF power amplifier cir¬ 
cuit is shown in Fig. 1. The base has no bias 
applied to it, therefore, the circuit is operating 
Class B. With no signal and no bias applied 
to the base, the circuit is setting at the static 
operating point. That is, the voltage between 
the collector and emitter is equal to the sup¬ 
ply voltage (V cc ) as shown in Fig. 2. Since 



COLLECTOR-EMITTER VOLTAGE ( V cf I 

Fig. 2. Static operating point and load resistance 
curve. 
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Fig. 3. Affect of base voltage on collector current 
and voltage. 


the circuit illustrated employs a PNP transis¬ 
tor, the transistor conducts only when the 
voltage (applied drive signal) goes negative. 
Referring to Fig. 3, as the base voltage goes 
negative, there is a corresponding rise in col¬ 
lector current. Also, notice, from Figs. 2 and 3, 
that as collector current increases, the collec¬ 
tor-emitter voltage drops to V min . 

Then, as the base voltage returns to zero, 
collector current goes to zero and collector 
voltage returns to V cc . However, due to fly¬ 
wheel effect of the tank circuit, the collector 
voltage returns to V cc . However, due to fly¬ 
wheel effect of the tank circuit, the collector 
voltage continues to increase until it reaches 
approximately 2V CC . The cycle then repeats. 

Breakdown voltage and supply voltages 

In vacuum tube circuits, breakdown voltage 
between the plate and other elements is sel¬ 
dom a consideration since it usually is much 
greater than the usual supply voltage. How- 
ever, present day transistors are not so for¬ 
tunate. Therefore, the breakdown voltage of 
the transistor must be considered when select¬ 
ing devices and supply voltages. 

As previously discussed, for an unmodulated 
transistor RF power amplifier, the collector 
voltage swings from V mIn to approximately 
twice the source voltage. Therefore, the tran¬ 
sistor must be able to withstand the peak-to- 
peak voltage which is 2V rc —V mIn . Since V mln 
is usually only a few tenths of a volt, it can 
be neglected and the peak voltage can be 
considered as 2V CC . 

Since the common-emitter configuration 


produces higher gain than a common-base 
configuration, the breakdown voltage of the 
transistor being considered will usually be 
BV ces . Quite often BV CES and BV cbo are the 
same value. If the peak voltage happens to 
slightly exceed the breakdown voltage, the 
transistor will not be damaged provided the 
current and time duration are limited, but 
efficiency and gain will drop. 

Thus, from the preceding discussion, it 
should be clear that a transistor should be 
selected with a BV CES equal to or greater than 
2V,.,, or if this is not practical, V w should be 
set equal to or less than BV CRS /2. 

For an AM power amplifier, these condi 
tions must be modified to account for the in¬ 
creased peak-to-peak voltages which result 
from the modulating voltages. Fig. 4 illustrates 
unmodulated and modulated carriers. The in 
on the modulated carrier represents the modu¬ 
lation index (m = 1 for 100% modulation). 
From Fig. 4B, for a modulated transmitter, 
the transistor must have a voltage rating of 

BVcks >_ 2V C c (1 + m ) O'i 

or 

r BVces 

Xcc = 27TT^' 

Since m = 1 for 100% modulation, 

Vce< ^ (2) 

Therefore, for CW or FM operation, where 
m = 0, the maximum collector voltage is ap¬ 
proximately one-half the breakdown voltage, 
and for the final stage in an AM transmitter 
(m = 1) the maximum collector voltage must 
not exceed one-quarter of the breakdown volt¬ 
age. Effects of slight clipping caused by 
breakdown on the upward modulation and 
saturation voltage on the downward modula¬ 
tion may generally be neglected. 

Determining the optimum 
load resistance 

In a transmitter, it is generally desirable to 
obtain a certain power output or the maximum 
power that a transistor is capable of deliver¬ 
ing. Since the collector supply voltage is often 
limited either by breakdown voltage or the 
source i.e.; 6 or 12 volts in the case of mobile 
transmitters, the only variable is the effective 
load resistance at the collector. 

To get a better understanding of how the 
load resistance (R c ) influences the maximum 
power output, it is necessary to examine the 
properties of an amplitude modulated signal 
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Fig. 4A. Unmodulated carrier. 


more closely. The equations developed will 
easily reduce to the CW or FM case. Fig. 5 
illustrates the output at the collector of an 
AM final stage. The voltage is given by the 
expression 

e c = E„ (1 + m sin <*„() (sin t), (3) 

where 

e ( . = instantaneous earner voltage 

E,. = unmodulated carrier amplitude 
<j In = 2 x (frequency of modulating signal) 
= 2n (frequency of carrier signal) 
t = time, and 

m t= modulation index = E m /E,,, where 
E m = peak modulation voltage and 
E,, = peak unmodulated carrier volt¬ 
age. 

The peak voltage, E p , occurs at the crest of 
the sine waves and is easily determined to be 

E„ = E„ (I + in) (4) 

Using the standard ohms law equations, the 
peak power (P [( ) is given by 



Substituting Equation 4 into Equation 5 we 

have 


By inspection of Equation 6 it is seen that 
the peak unmodulated (P„) power (m = 0) is 



(7) 



Fig. 5. Carrier with sine wave amplitude modula¬ 
tion. 


Fig. 4B. Modulated carrier. 


and with modulation, the peak modulated 
power (P m ) is 

Pm = P«d +m)*. (8) 

Note, from Equation 8 , that for a 1001 modu¬ 
lated carrier (m = 1) that the peak modu¬ 
lated power is four times the unmodulated 
power. Thus, most of the power of an AM 
transmitter is contained within audio side¬ 
bands instead of the carrier. For this reason, 
when maximum talk range is desired from an 
AM transmitter, it should be designed and 
tuned so as to produce maximum demodu¬ 
lated audio signal with minimum distortion. 

Getting back to determining the optimum 
load resistance for a desired power output, 
Equation 7 can be written 



(») 


Where R 0 is collector load resistance 
Voc is substituted for E c 
P„ is unmodulated power output 
the factor 2 in Equation 9 comes from the 
conversion of peak power to rms power. R 0 
for a modulated transmitter is obtained by 
substituting Equation 8 into 9 which becomes 



Table I 



Note: The simplification of the equations for 
the modulated transmitter is arrived at 
by letting m = X which is the case for 
100% modulation. 
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Fig. 6. One method of matching the load to the 
collector circuit. 


From Equation 9 or 10, the maximum collec¬ 
tor load resistance that can be used for a 
given output can be calculated. 

A summary of voltage and load resistance 
relations is given in Tabic I, 

CW and modulated power 
output capabilities 

At VHF, the factors which limit power out¬ 
put, in most cases, are other than device 
power dissipation. Usually, high frequency 
transistors are peak voltage or peak current 
limited. 

The voltage limits have already been dis¬ 
cussed; however, a few words about current 
limits are needed to aid in understanding why 
transistor circuits behave as they do. 

A transistor can be compared to an emis¬ 
sion limited tube. That is, the amount of peak 
instantaneous current available is determined 
by the transistor structure, and no reserve or 
space charge effect exists. If a transistor is 
operated with maximum allowable collector 
supply voltage and the drive is increased until 
there is no further increase in output the max¬ 
imum peak current has been reached. This 
condition is very seldom encountered in a 
tube, because the power dissipation limit of 
the tube is usually reached first. 

The peak voltage and current limits are im¬ 
portant factors for amplitude modulated trans¬ 
mitters because a device which is already op¬ 
erating at its collector supply voltage and cur¬ 



Fig. 7. Characteristic curves for the 2N3553 at 28 
volt emitter to collector voltage. 


rent limits can not be upmodulated from that 
power level. As discussed earlier, for collector 
modulation, the supply voltage must be lim¬ 
ited to one-fourth of the maximum transistor 
voltage rating to prevent breakdown, and 
since the peak current must double in addi¬ 
tion to the voltage, a carrier level of one- 
fourth maximum power output must be main¬ 
tained if 100 percent up-modulation is de¬ 
sired. 

And, while we are on the subject of modu¬ 
lation, it is worthwhile to mention that feed¬ 
through capacitance in transistors will allow a 
residual carrier to be passed from the driver 
through the final even if the down-modulating 
audio has reduced the collector-to-emitter 
voltage to zero. Hence, some modulation of 
the driver is needed to achieve good down- 
modulation of the final. Also, modulation of 
the driver will aid in achieving the higher 
peak current required by the final on up-mod¬ 
ulation. 

Design example 

Up to this point, we have not considered 
matching networks to transform the actual 
lead impedance, usually a 50-ohm or 300- 
ohm antenna, to the load the transistor needs to 
see so that the specified power output can be 
achieved. Fig. 6 shows one method of cou¬ 
pling the collector circuit to the load. There 
are many other types of matching networks 
that can be used including the pi and L net¬ 
works. If you desire to use one of these net¬ 
works refer to one of the radio handbooks for 
equations to calculate component values. The 
matching circuit shown uses a parallel tuned 
circuit to couple the load to the collector cir¬ 
cuit. The collector of the transistor is tapped 
down on the tank coil. Capacitor C, provides 
tuning for the fundamental frequency and C 2 
matches R c to the tank circuit. 



Fig. 8. Characteristic curves for the 2N3553 for 
15 volt emitter to collector voltage. 
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Lets assume we are designing a 50 MHz 
final using the RCA, 2N3553 transistor. Char¬ 
acteristic curves on the data sheet (see Figs. 
7 and 8) show that this device can typically 
provide 5 watts (CW) from a 13.5-volt source 
at 50 MHz and 10 watts with a 28-volt source. 
Specified BV CES is 65 volts which is sufficient 
for either CW or AM from a 13.5-volt source 
(use the equations and check for yourself). 
Therefore, let’s design for a peak modulated 
power output of 10 watts which corresponds 
to a 2.5-watt unmodulated carrier. 

The maximum load resistance is (see Table 

1) 


Rc 


3(18.2) 

4(2.5) 


= 5512 


Since at 50 MHz, the number of turns 
needed for L, will be rather small, and also, 
since the collector load impedance is very 
close to the 5012 antenna impedance, we will 
assume a 4:1 turns ratio. 

As shown in Fig. 6, coil L, transforms R r , 
to another resistance R L ". This is given by the 
standard transformer impedance equation 



(H) 


Since turns ratio is 4:1 and R L = 50Q 



10(50) = 800 


Rl" = 800 


Let’s assume that a loaded Q (Q r .) of ap¬ 
proximate 8 or better is desired. Values of 
loaded Q in the range of 5 to 10 are practical 
to achieve. 

Now, we can calculate C 2 



Fig. 9. Complete 50 MHz power amplifier stage 
and part of its driver. The driver must supply 75 
mW for 2.5 W output. 


r * Qi. 

2 2tFH|" 

= 8 _ 

0.28 X 50 X 10" X Si Ml 

and 


1 (2ttF)-'C, 

= (0.28 X 50)- X I0 ! - X 31 X 10 = "-338 

(13) 

Using a coil nomograph, this turns out to be 
a 7-turn, one-half-inch diameter by one-inch 
long coil. Tap lft turns from cold end. 

Next, the value of coupling capacitor C 2 is 
calculated. 

xc ' 8 = Hr yj Tu - 1 = 55 

- 1 = 55(13.8) = 21012 (14) 


3 2tt FXc2 0.28 X 50 X 10" X 210 

= 66^ = 15pF (I5) 

The complete 50 MHz RF power amplifier 
and part of a driver stage is shown in Fig. 9. 
As shown, the driver stage can be designed 
using a similar matching network. The load 
for the driver will be the input impedance of 
the 2N3553 final transistor which, for all prac¬ 
tical purposes, can be considered as the base 
spreading resistance (r b5 ') of the transistor. 
For the 2N3553, r bb ' is typically 12 ohms. 
Therefore, the network must transform 12 
ohms to the impedance the driver needs to 
see to develop the required drive power. The 
driver can be designed using the same pro¬ 
cedure as given for the final. From Fig. 7, the 
driver must supply about 75 mW of power to 
the base of the 2N3553 to drive it to a 2.5 
watts CW output. Since the driver should be 
modulated to improve down-modulation, the 
, needed drive for peak power output of the 
final is provided by peak modulated power 
from the driver. Usually, modulating the 
driver between 25 and 35% is sufficient. 

Potentiometers are shown in the modula¬ 
tion circuit to permit adjusting modulation for 
optimum performance. The pots can then be 
removed and replaced with fixed resistors 
after adjustment. Since the driver is being 
modulated the modulation to the final must 
be reduced, (i.e., driver modulation plus final 
modulation must not exceed 100%). 

. . . Thorpe 
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Bill Hoisington K1CLL 
Far Over Farm 
Peterborough, N.H. 


A 75 Watt Compactron 
Twoer Linear 

Build this simple , inexpensive linear to 
multiply the output from your Twoer 25 to 30 times. 


In response to many inquiries about the 
Twoer linears described in previous 73’s l , I 
designed another one using a modem, readily 
available, low cost tube that I’ve used before 
on six and two. I have had this linear on the 
air for some time now, and find that the 
change from the one watt Twoer output to a 
well-modulated 25 to 40 watt carrier is cer¬ 
tainly a worthwhile project for the average 
Twoer owner. 


1. KICLL's other Twoer linears were in the September 
1964 73 (used 8025 and 815) and January 1965 73 
(2C89). 


7984 



Fig. 1. Schematic of the Compactron Twoer linear. 
Coil data is given in Fig. 2. 


Some notes on AM linears 

Information is available on good AM lin¬ 
ears, but you have to dig for it. I have been 
told that many large AM broadcast stations 
use AM linears and I do not doubt it. Any 
type of power linear amplifier requires a few 
simple adjustments, but they’re worth it to 
get an exact, well-modulated reproduction of 
the input—but 30 to 40 times stronger. As 
far as performance goes, typical reports have 
been: “excellent modulation,” “modulation 
clean, clear and crisp,” “recognized the Twoer 
modulation right away.” I have checked the 
11F output with light bulbs and find that 50 
watts input gives about 25 watts out. 75 watts 
in gives about 40 out with 85 to 100% modu¬ 
lation. 2 And no modification of the Twoer. 
Just plug it in and talk. 

Getting good results from an AM linear is 
easy if you adjust the following controls: 

1. RF tuning in the driver. The Twoer must 
be adjusted for best modulation. This is espe¬ 
cially true of the final grid and plate tuning. 

2. Some comments about that "85 to 100% modulation: 
many Twoers modulate downward instead of upward. 
That is, modulation reduces the power output instead 
of increasing it. This is the "typical Twoer sound” re¬ 
ferred to. Thus this linear might well handle 100% 
downward modulation, but I doubt that results would 
be completely satisfactory with 100% upward modula¬ 
tion and 50% efficiency. However, it’s very easy to 
check with a scope. See the article in the December 
1964 73, p. 28 by W8HHS (W1CER) for information on 
improving the modulation of your Twoer. WA1GCH 
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On the Twoer, these are internally adjusted 
controls, but once set, they can be left alone. 

2. Variable drive to the linear, Cl. You 
might think this is unnecessary with the 
Twoer as a driver, but it can easily overdrive 
the lineai-. Note that Cl is insulated from 
ground. The length of the drive cable isn’t 
critical if vou have a good match, but I used 
21M". 

3. Grid bias. The most common type of 
grid bias for a linear is fixed bias. You could 
use that in this linear with a simple voltage 
doubler from the 12 volt filament line. How¬ 
ever, here I’ve used a rather rare type of bias 
supply that is only suitable for AM linear 
service, not SSB linear. The amplifier is in 
AB2 drawing slight grid current. This recti¬ 
fied, furnished bias. The bias is kept stiff by 
the long time constant of the 100 k resistor 
and 250 uF capacitor in the grid circuit. Un¬ 
fortunately, this arrangement furnishes no pro¬ 
tection against loss of drive for the amplifier 
tube since loss of drive means no bias and 
results in very high plate current and exces¬ 
sive dissipation in the tube. So make sure that 
the Twoer is always on when you turn on the 
B+ for the linear. This type of amplifier often 
uses a clamp tube for protection. 

4. Screen voltage. This is important. Chang¬ 
ing the screen voltage results in changes in 
the modulation. The effect is quite noticeable 
with a variable resistor between B+ and the 
screen of the linear. Turning down the screen 
voltage increases the upward modulation per¬ 
cent. 

5. Output loading. You can just vary the 
coupling of the link between the linear plate 
tank and the antenna, but it is much easier 
if C3 is used, as you can then adjust the load 
while operating and listening. The combina¬ 
tion of a semi-adjustable link and C3 makes 
it easy' to work with. Note that linears like 
heavy output loading. 

You must listen to the modulation when ad¬ 
justing the above controls. See the June issue 
of 73, page 20, for how to do this. It’s easy 
to do the job with a sine wave AF generator 
and an oscilloscope but lads with those items 
are generally not Twoer operators. 

Exact construction details 

I will guarantee that if you build the linear 
as shown in Figs. 1 and 2 it will work. The 
easiest way is to start with a copper-clad 
baseboard and build up from there. Mount 
the vertical brass walls and the 12 pin socket 
(use a tan bakelite socket, not a horrible black 
one). Then solder the four cathode leads and 





Fig. 2. Layout of the 7984 Compactron Twoer 
linear. 


one heater lead to ground, and also the three 
bypass capacitors, two on the screen leads 
and one on the 12 volt heater pin. 

The input circuit of the 7984 is a little 
tough, but I got the best results on 144 MHz 
with a short heavy loop fixed-tuned to a quar¬ 
ter wave. This is LI in Fig. 1. It really does 
the job, with most of the quarter wave inside 
the glass bottle. Either loop of capacitance 
coupling may be used with it but I find the 
Cl variable as coupling and drive control to 
be best. 

I paid great attention this time to get the 
proper automatic bias for AM linear opera¬ 
tion. The use of a 250 pF capacitor across the 
100 k resistor really holds the bias in place. 
There is no difference in the modulation 
quality between this type of bias and fixed 
bias in AM linear service. I tried it several 
times. 

I put a small brass shield across the socket 
between the input (grid) and output (plate) 
side because Cl looked a little near the plate 
leads, but you can leave it out as no self¬ 
oscillation was found. 

The plate tank is similar to one already de¬ 
scribed with the addition of a larger antenna 
output link and C3. This greater amount of 
coupling allows C3 to be used as a variable 
loading capacitor, which makes it easier to 
adjust the plate circuit for heavy' loading, one 
of the requirements for low distortion with a 
linear. Use a bakelite shaft extender on C2 
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and C3 to keep fingers off that 500 volts! The 
rear panel has the grid and plate meter jacks. 
Use shorted phono plugs in these after tune- 
up to free your meters for other service. 

Tune-up 

Check the Twoer for RF output as indi¬ 
cated in its instruction manual. Connect an 
RCV58-U cable from the Twoer antenna jack 
to the linear input Jl, and check for grid 
voltage on the 7984 with heater on but no 
plate voltage. The point between LI and the 
100 k resistor in Fig. 1 should be 28 volts, or 
near it. This voltage will rise slowly, while 
charging the 250 mF capacitor. This is a nice 
feature as it leaves plenty of bias on the tube, 
just like a battery! 

Current through the grid meter jack and 
the 100 k resistor should be about M mA. 

It is best to apply plate voltage in steps. 
If you don’t have a Variac put some resistance 
in series with the HV lead. Some 115 volt 
lamps in series are good for this. Just watch 
those fingers though! 

A good plate dip should result on rotating 
C2, with no load on J2. Plugging a 25 watt 
bulb into J2 should produce light immediately 
on turning on the HV. I generally “sneak up” 
on the 75 watt operation during tune-up. This 
latter power calls for 500 volts and 150 mA. 

Screen voltage is 140 and screen current is 
5 mA. Due to the linear’s preference for heavy 
loading very little plate dip will be found at 
the proper linear operating condition. Plate 


current at around 150 mA with the RF tank 
loaded a litle beyond maximum RF output. 
That is, with the beam in use connected, full 
plate voltage (whatever you have, 300 to 500) 
on, first load the plate circuit, via L3 and C3, 
for maximum RF output as indicated by a 
small pilot lamp, no. 48 or 49, 120 milliwatts, 
in series with a 1 to 5 pF trimmer across the 
output cable, or whatever means you have to 
indicate antenna cable energy. Do not allow 
this indicator to be coupled to the plate tank. 

Then, listening to your own voice modula¬ 
tion with a small monitor (you can use a 
tape recorder if you have one, which avoids 
the padded earphones), adjust the output 
coupling, L3 and C3, for a little more loading 
which will increase the plate mils, flatten out 
the dip, and decrease slightly the RF in the 
cable. Only a little, though. Retune the grid 
input for a check, and then leave it alone. The 
adjustments are very stable and unless you 
change beams you should have “excellent” 
modulation reports from then on. 

You can also use this same amplifier later 
for class C or SSB with only slight bias and 
screen voltage changes. 

On the air 

This has been pretty well covered in the 
modulation reports. The difference in S reports 
between the barefoot Twoer and the 40 watts 
out may surprise you, though. Especially if 
you use another receiver and can hear the 
other DX like thev can now hear you! 

. . . K1CLL 


Tapping of Pi-Section Inductors 


Since many amateurs design their linear 
amplifier around a favorite tube, only rarely 
is the plate resistance accommodating enough 
to allow the use of commercial inductors. So 
one has to move taps around and, more often 
than not, the end result is guesswork. I pre¬ 
sent here an almost foolproof scheme for tap¬ 
ping inductors that does not seem to be gen¬ 
eral knowledge. 

After completing the pi-section, compute 


LINEAR 


the proper values for Cj and C 2 in the middle 
of each band. Then disconnect the tube from 
the pi-section and replace it with a composi¬ 
tion resistor of value equal to the plate re¬ 
sistance. Next on each band replace the vari¬ 
able capacitors C, and G> with fixed value 
tvpes of the correct value for the middle of 
the band. Next tune your exciter to the 
middle of the band and connect it through 
an SWR bridge to the output of the pi- 
section. Then applying drive commensurate to 
the wattage of the composition resistor, tap the 
inductor for minimum SWR. Do this for each 
band in turn. 

Thus 1:1 swr insures that the 50 ohm out¬ 
put of the pi-section will match exactly the 
load resistance of the tube or in practice that 
the tube will match to the antenna. This same 
technique has many applications as for in¬ 
stance to match grid circuits for maximum 
transfer of power. 

. .. Chuck MacCluer W8MQW 
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Ed Morriner W6BLZ 
528 Colima Street 
La Jolla, California 


III.M . . . . 



for 

Electronic Keyers 


The local radio parts store, and metal sup¬ 
ply have enough simple parts to build a good 
sideswiper for electronic keys. This idea is 
better than a makeshift key using a hacksaw 
blade or tearing up a regular telegraph key. 

All of the parts for the key are mounted on 
a lead base to keep the key solid on the oper¬ 
ating table. Lead is also easy to drill and tap, 

Ed has been licensed since 1931 with one 
call-W6BLZ. He is a System Engineer for the 
U.S. Naval Electronics Lab in San Diego and 
has had 350 articles printed in various maga¬ 
zines. 


4". 



Fig. 1. W6BLZ's sideswiper for electronic keyers. 
The base is made from lead molded in a sardine 
can. 


and should offer no problem for the home 
constructor. The mold is made from a sardine 
can, and the round corners give a pleasing 
appearance to the key. 

Construction 

First go to the grocery store and select a 
nice can of sardines, and a size suitable to 
your liking. Dispose of the sardines and trim 
the metal off to the edge of the can and clean 
it out thoroughly. Heat some lead in a small 
crucible or small skillet and pour the lead into 
the can. When the lead has cooled, tear away 
the tin by using pliers or diagonals. Any 
roughness left on the surface of the lead can 
easily be filed away with a rough file, and 
then smoothed with sandpaper. Use the bot¬ 
tom side of the can for the top of the base. 
Spray the base with lacquer after all of the 
holes are drilled and tapped. 

To make construction simple, the contact 
leads are fastened to a Jones type barrier strip 
mounted on the base by tapping in 6-32 hold¬ 
ing screws. All of the radio brackets are found 
in the Walsco displays in the parts store. The 
brackets are all fastened by tapping into the 
lead. The two front contacts for dot and dash 
are mounted on an insulated dowel of either 
fiber or wood, which have been driven into a 
% inch hole put in the lead. 

The contacts for the key are made simply 
from 8-32 machine screws. These were used 
because the hole in the 90 degree bracket is 
just the right diameter for tapping 8-32 
threads, and makes a good adjustable contact. 
A cap head type screw is best so that it will 
clear the 6-32 head holding the bracket to the 
base. 
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this is the new Clegg “66’er” 

plenty of power, fixed or mobile 
operation—all the features 
you’d want in a top quality, 

6-meter transceiver. 


Just look at what you get in this compact, 
high-power, ultra-sensitive successor to the famed 99’er. 

SUPERSENSITIVE RECEIVER • Dual conversion design with sharp 8 KC selectivity for freedom from 
birdies, tweets and spurious signals. • S Meter doubles as tuneup meter for transmitter. • Full 
49.9 to 52.1 me coverage for accurate dial readout-excellent band spread. • Sharp cut-off, adjust¬ 
able squelch. • Excellent AGC performance. • RF stage provides optimum usable noise figure- 
freedom from cross modulation and overload. 0.5 uv sensitivity captures weakest signals. • 2 watts 
audio output with internal speaker. Provision for external speaker. • Effective automatic noise 
limiter, 

POWERFUL TRANSMITTER • High efficiency, 22 watt final amplifier, driven by straight-through am¬ 
plifier for low-low harmonic output. • Dual self-contained, solid-state power supply for both 115 
VAC or 12 VDC operation. • Push-to-talk with provisions to automatically switch Apollo Linear 
and external VFO. • Broadband, multi-tuned exciter stages for rapid QSY and freedom from 
spurious outputs-no TVI problems! • High level modulation with speech clipping for top talk 
power. • Transmitter frequency spotting switch. • Operated with 8.3/12.5/25 me crystals. 

Ideal for MARS, CAP. Wide variety of accessories for CD application. See the Clegg “66'er" today. 
$249.95. Microphone $10.50. Squires-Sanders, Inc., 73 Martinsville Road, Millington, N. J. 07946. 





A % inch % metal brass bar was obtained 
at a metal supply house for the lever arm. It 
is fastened to the base by attaching a small 
brass hinge which has been sawed in half. 
Having tried all of the pivots and bearings, 
the cheapest and best turned out to be this 
hinge which only cost 40 cents for a set of 
four. Any slop in motion can be corrected by 
pinching the metal going around the pin. It is 
better to attach the hinge to the lever with a 
screw and then drop a bit of solder on it with 
a small torch or large soldering iron. The 
particular hinge was type #5075XC, manu¬ 
factured by the Brainerd Mfg Co. East 
Rochester, N.Y., it is a X inches x % wide, 
solid brass butt type hinge. 

Two holes were drilled into each side of 
the lever arm to accept the ends of the ten¬ 
sion springs to keep them in line. The springs 
were found in a hardware store and had a 
light tension. They could be taken off from 
surplus relays. The springs should be soldered 
on to the ends of the adjustment screws going 
through the bracket. 

Adjustment 

Once the key is finished, insulated wires 
can be run back from each contact to the ter¬ 
minal strip. Since the base is ground, a screw 


can be run through the middle terminal screw 
and tapped into the base making it necessary 
to only run two wires from the contacts. The 
two springs can be used to center the lever 
arm, or stops can be screwed into the base to 
suit the operator adjustment. 

This key is easy to make, functions 
smoothly and looks a little better than many 
other make shift devices used for keying the 
automatic keyers. Besides, think of the en¬ 
joyment Pussy Cat will get eating all those 
sardines! 


. . . W6BLZ 



Source of the mold for the base of the key. 
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Dr. Howard Klein WB2EPG 
1 23-60-83rd Ave. 

Kew Gardens, N.V. 11415 



Replace Your 
811’s with 572B’s 
—The Right Way 

Due to the popularity of the 811 tube in 
both commercial and homebrew linears sev¬ 
eral manufacturers produced a replacement 
for the 811’s capable of greater plate dissipa¬ 
tion and in general a more rugged tube. This 
was the 572. With its introduction several 
years ago there were several references to the 
exchange of 811’s for 572’s. All of the refer¬ 
ences I had seen merely suggested the re¬ 
placement of the existing 811’s with the 572’s 
without any further change. This seemed like 
an easy way to increase power without effort 
and with small expense. How this increase in 
power was actually achieved was given little 
thought. 

In my rig which used four 811’s, the power 
supply, a conventional full wave bridge rec¬ 
tifier circuit, delivered 1700 volts at no load 
and 1500 volts at 600 mA. By replacing the 
81 l’s with 572’s the output was found to be 
substantially the same but the odd order dis¬ 
tortion products were found to have increased 
markedly. The only discernible advantage 
was that the 572’s showed no color on the 
plates. 

After some thought and a perusal of the 
spec sheet on the tube, available from the 
manufacturer, the following changes were 
made. It was first deemed necessary to raise 
the plate voltage on the tube to about 2500 
volts. This was done by jumping the input 
choke which raised the no load voltage to 
2700 volts in my case. At the same time it 


was necessary to increase the filter capacitor 
rating to a safe working voltage. I originally 
had five 100 uF electrolytics rated at 450 
working volts in series shunted by 100 k re¬ 
sistors. 1 added three more similar electrolytics 
and shunted each of these with like resistors. 
The transformer as used originally had a dual 
winding secondary, ior B plus and filament 
voltages. Since this was felt to be poor design 
an outboard filament transformer was incor¬ 
porated. This also allowed the original trans¬ 
former to operate without saturating under 
full load. 

Under these conditions the rectifiers must 
be carefully evaluated, particularly if they are 
solid state. In my power supply I have three 
silicon diodes each rated at 1700 piv and 750 
mA and each shunted by a 470 k resistor and 
a .01 hF capacitor in each leg. It is also pru¬ 
dent to place a .003 uF silver mica capaci- 
tator of sufficient voltage rating across the 
transformer secondary. 

A further change: 81 l’s are usually oper¬ 
ated with about 4.5 negative volts of operat¬ 
ing bias. The tube manufacturer for the 572 
recommends zero bias so the 4.5 volts was 
removed. 

If the preceding conditions can satisfac¬ 
torily be achieved the limiting factors now 
become the plate transformer, the exciter driv¬ 
ing power and the FCC. To drive four 572B’s 
to a kilowatt input about one hundred watts 
is required allowing for circuit losses. Under 
test conditions into a dummy load the tubes 
were loaded to one amp. The plate voltage 
dropped from 2700 volts at no load to 2200 
volts at one amp. The output as measured 
with a wattmeter showed 1400 watts. This is 
an efficiency of about 64T. Under actual on 
the air conditions the rig is loaded to 400 mA 
while the plate voltage is 2250 volts. 

The removal of the choke raised questions 
as to the adequacy of the regulation. However 
the voltage variation was found to be within 
tolerable limits. Operating both in the SSB 
and CW mode, checks made with a scope and 
on the air indicated the signal was clean and 
free of excessive distortion products. 

An excellent source for these tubes is Scien¬ 
tific Instrument Co. of Union, New Jersey. 
The price is $12.50. In a recent communica¬ 
tion with the manufacturer, it is stated that 
the tubes have been further improved, the 
exact nature of which will soon be forth¬ 
coming. Waters Manufacturing also distributes 
572B’s. 

. . . WB2EPO 


Photo courtesy of Scientific Instrument Co. 
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Fig. 1. Standing wave distribution for harmoni¬ 
cally related even modes of excitation. Note that 
these curves are theoretical and assume equal 
power on the frequencies, constant efficiency, no 
mismatches and no ground plane effects. 
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For the past few years, UB5UG of Kiev, 
has been operating a multi-band vertical an¬ 
tenna that requires no switching and no traps. 
Moreover, the antenna is excited by a single 
rf feedline. In theory, the antenna system is 
quite straightforward, but the construction 
does require some ingenuity. 

Basically, the system acts as two antennas. 
The frequency of operation determines which 
mode will take over. On eighty meters, it oper¬ 
ates as a half-wave vertical, with the ground 
plane elements tending to act as a “hat.” This 
effect improves the current distribution both 
on eighty and forty meters for low-angle dx. 

On twenty and fifteen meters, the upper 
portion operates as a ground plane antenna. 
On twenty, the protruding rod acts as a 0.5 k 
radiator, while on fifteen as a 0.625 k radia¬ 
tor. Good enough results have also been ob¬ 
tained on ten meters. 

Probably the system could be extended in 
both directions, with some additional tuning 
arrangements to operate on one hundred sixty 
meters and six meters. Approximate theoretical 
standing-wave distribution for the five main 
ham bands is illustrated in Fig. 1. 

Like the horizontal Windom all-band an¬ 
tenna, the point of input feed represents a 
compromised low impedance point for all the 
bands. The exact point, together with all the 
other dimensions, is shown in Fig. 2. An SWR 
of 3:1 to 3.5:1 on eighty is reported by 
UB5UG. On forty, twenty, and fifteen meters 
it is around 1.5:1, and is 2:1 for the ten 
meter band. Most efficient radiation occurs in 
the twenty and fifteen meter bands. 

Not much is said about the physical aspects 
of the antenna. The basic vertical length con¬ 
sists of 72 ohm coaxial cable. The feedline is 
also 72 ohm coaxial cable. Above the vertical 
coax section is a 28-foot rod of 1 li inch tubing. 
Ground plane elements consist of antenna 
cabling mounted on hazelwood beams. 

As a self-supporting vertical radiator, the 
antenna may present some formidable prob¬ 
lems. Probably the simplest solution would be 
a wooden pole with wooden cross-arms. The 
cables and rods could then be mounted to this 
frame via stand-off insulators. To the ambitious 
and enterprising radio amateur confronted 
with such a vertical solution to his antenna 
problem, the actual structure should be just 
another challenge. 

. . . W8FAZ 


This article based on an item in Soviet Journal. 
RADIO, No. 9, 1960, page 44. entitled “Five-band Ver¬ 
tical Antenna.” by Y. Myedinyets (UB5UG). 




VALUABLE books from E.&E. 


great '"how-to-build,''data in the famous 

RADIO HANDBOOK « i,h 

Tells how to design, 
build, and operate the 
latest types of amateur 
transmitters, receivers, 
transceivers, and am¬ 
plifiers. Provides ex¬ 
tensive, simplified theory on practically every 
phase of radio. Broadest coverage; all origi¬ 
nal data, up-to-date, complete. 816 pages. 
Order No. 166, only . $9.50 

RADIOTELEPHONE LICENSE MANUAL 

Helps you prepare for all commer¬ 
cial radio-telephone operator’s 
license exams. Provides complete 
study-guide questions and answers 
in a single volume. Helps you un¬ 
derstand fully every subject you 
need to know to obtain an opera¬ 
tor’s license. 200 pp.Order No. 030 .only. $5.75 

LEADING BOOK ON TRANSISTORIZED 
COMMUNICATIONS EQUIPMENT 

TRANSISTOR RADIO HANDBOOK, by 
Donald L. Stoner, W6TNS, Lester 
A. Earnshaw, ZL1AAX. Covers a 
wide range of communication uses 
for both amateur and commercial 
applications. Includes audio and 
speech amplifiers, VHF transmit¬ 
ting and receiving equipment, SSB exciters, 
and complete SSB transceivers. 180 pages. 
Order No. 044, only . $5.00 

HOW TO CONVERT SURPLUS RADIO GEAR 
INTO AMATEUR AND CB EQUIPMENT 

Here is a wealth of conversion data 
in 3 volumes; includes photos, dia¬ 
grams, instructions. 

Vol. 1. Covers: BC-221, BC-342, BC-312, 
BC-348, BC-412, BC-645, BC-946.SCR-274 
(BC-453A & BC-457A series), SCR-522, 
TBY, PE-103A, BC-1068A/1161 A, etc. 

Order No. 311, only .$3.00 

Vol. 2. Covers: BC-454, AN/APS-13, BC-457, ARC-5, 
GO-9/TBW, BC-357, BC-946B, BC-375, LM, TA-12B, 
AN/ART-13, AVT-112A, AM-26/AIC, ARB. etc.Order 

No. 322, only .$3.00 

Vol. 3. Covers: APN-1, APN-4, ARC-4, ARC-5, ART-13, 
BC-191,312,342,348,375, 442, 453, 455, 456-459, 
603, 624, 696, 1066, 1253, CBY-5200, COL-43065, 
CRC-7, DM-34, DY-2, DY-8, FT-241A, MD-7/ARC-5, 
R-9/APN-4, R-28/ARC-5. RM-52-53. RT-19/ARC-4, 
RT-159, SCR-274N, 508,522, 528,538, T-15 toT-23/ 
ARC-5, URC-4, WE-701-A, etc. No. 333, on/y..$3.00 

Order from your electronic parts 
distributor or send coupon below. 


EDITORS and ENGINEERS, Ltd. 


P.O. Box 68003, New Augusta, Indiana, Dept.73-E7 
Ship me the following books: 

□ No. 166 □ No. 044 □ No. 322 

□ No. 030 □ No. 311 □ No. 333 $_encl. 

Name_ 





Address. 
City_ 


.State. 


.Zip. 
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To the left is Don setting up his gear (note the 
foam rubber pillows) on Minerva Reef, where he 
operated as 1M4A. Above is a shot of part of this 
luscious tropical island. How would you like to be 
shipwrecked there? 


Maria Teresa Reef seems to be pretty moist. Don 
is shown here setting up his vertical on the dry 
part of the island. That isn't sand around the rock; 


Don operated with his feet in the water. The boy 


isn't identified. 


Here's Don operating F08M on Mar 


To roc r-i 
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Gus Browning W4BPD 
Cordova, South Carolina 


Gus: Part 13 


The operation in Monaco was a success and 
everyone knew I was on my way. Even had 
a FB QSO with Harvey Brain VQ9I1B to let 
him know I was on my way to the Seychelles 
and to have the man who owned the boat 
have it all shipshape to depart when I arrived 
there. I made a few stops along the way 
between Monaco and Bombay. Met some of 
my old friends in Cairo, Beirut, Aden, a few 
others. Finally arriving in Bombay a few days 
before the S.S. Kampala was to depart for 
VQ9 land. The usual way to get to VQ9 
land is by way of Mombasa, Kenya. This is 
a little cheaper than by way of Bombay, but 
I tried to get reservations on one of the boats 
six months in advance and was informed that 
all reservations were filled up for over a year 
in advance. It seemed tht every VU2 that 
was living in Africa was on a one way trip 
back to VU2 land. Apparently they were of 
the opinion that things were not going to be 
good for them in Africa any more and they 
were going back to their mother country. 
Passage was arranged very easily from Bom¬ 
bay to the Seychelles. In fact the boat seemed 
to be about only half filled. 

Bemember the day I departed from Idlevvild 
we shipped a number of items via air freight 
to Bombay for reshipinent to VQ9 land on 
the SS Kampala along with me. It was good 
I got in Bombay a few days before sailing 
day because there was nothing at the airline 
offices for me at all. Mind you I had been 
delayed in arriving in Bombay about twelve 
days, and I arrived about four days before 
departure date for the Seychelles. Even with 
all this extra allowance for air freight ship¬ 
ment delays, etc., nothing had as yet arrived 
in Bombay. I could not possibly depart on 
that boat unless I saw my power plant and 
the other material on the ship. It would have 
done me no good to arrive on the island with¬ 
out at least the power plant which I was 
going to use at Aldabra. It took a lot of DX 
telephone calls to finally locate the air freight 
shipment. It somehow had been offloaded in 
Karachi and was just laying there for some 
strange reason. To be truthful every experi¬ 
ence I have ever had with air freight ship¬ 
ments were always like this. The shipment 


arrived in Bombay one day before sailing 
day to the Seychelles and on top of that it 
was a legal holiday. Now you try getting some¬ 
thing from Indian Customs on one of their 
holidays when customs are closed up. Then 
I had to pay extra for a customs guard to come 
along with the shipment to be sure it was 
put on the ship and that it did not end up 
in India. Yon don’t fool these Indian customs 
fellows, they trust no one at anytime under 
any condition. Now all of this monkey business 
cost quite a few extra rupees. I was the one 
who ended up paying all this of course and 
also the DX phone calls too. 1 tell you these 
unexpected costs will eat a big hole in your 
pocketbook. Trying to keep an exact account 
of such expenses are a real headache and I 
suppose I have lost quite a good sized sum 
of money in trying to keep a record of ex¬ 
penses. You have the extra trouble of trying 
to keep your records in dollars and spending 
rupees, and every time you move those hands 
are out for backshee (tips), and these people 
are real professionals when it comes to extract¬ 
ing the last rupee from you. I was lucky in 
Bombay to have met Dadv VU2MD, Tipi 
VU2TP, VU2R.X and VU2CQ. They took very- 
good care of me with transportation all the 
time to wherever I wanted to go, and they 
knew all the shortcuts in dealing with their 
people or I suppose I would have ended up 
spending a lots more than 1 did. These VU2 
boys were very wonderful to me and knew 
how to roll out the Red Carpet. Later on I 
found that every one of the Indian Radio 
amateurs was the same way. They will do 
anything in the world for a fellow ham. After 
spending a few days in Bombay I could easily 
see where the expression the “masses of India” 
came from. You cannot picture in your mind 
the amount of human beings you see on the 
streets of Bombay. Later on I found that 
Calcutta was like Bombay only multiply what 
you see by about 3 and you have some idea 
what a tremendous amount of people there 
were on the streets. I soon found out to not 
give any rupees to the beggars on the street 
because before you can bat your eyes there 
are a hundred where they came from. About 
the best way, at least with me, when the 
beggars approached you were to look straight 
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ahead and not ever even let them know that 
you see or hear them. Trying to overcome 
the giving of backshee to them is a very- 
difficult thing to do. It’s sort of like trying 
to plug up a dike made of screen wire with 
a few toothpicks, the little relief you give is 
so insignificant you may as well not even 
bother. At least that’s how it seemed to me. 

You want service in a restaurant, just go to 
an Indian restaurant, there are usually more 
servants than there are tables and when you 
get ready to leave it seems like everyone of 
them waited on you. I mean when you see 
all the hands sticking out for their tips. The 
Airlines Hotel in Bombay is a pretty good 
place to stay when you are there, their prices 
are fair and, boy, you do get service. The 
day to depart from Bombay arrived and the 
usual rush down at the boat took place, cus¬ 
toms was cleared, everything that was shipped 
by air freight was placed in my cabin, every¬ 
one was paid off, I shook hands with the VU2 
fellows, the anchor was lifted and we were 
away for the Seychelles. At that time the fare 
was around $120.00 for one way passage from 
Bombay to VQ9 land. This was tourist class, 
the cabins were very clean and the service fine. 

I met a man from Zanzibar who had gone 
back to Pakistan to see some of his relatives 
along with his family. He had a brand new 
Mercury car that lie was taking back to Zan. 
zibar on board the ship. I told him that I 
might get back to Zanzibar and he insisted that 
I make his home my home when T arrived 
in Zanzibar. He was in the ivory business 
and from what I saw of him and his family- 
lie was very successful. I still have his ad- 
th ess and telephone number in my little white 
book. But since reading all about what hap¬ 
pened down in Zanzibar the past few years I 
guess he is not there any more. Maybe he 
was lucky enough to have escaped the fate 
of some of the others that I read about. I 
often find myself wondering about him and 
his very nice family. If any Americans ever 
get back into that country to do any operat¬ 
ing I will be very much surprised. That is 
not unless there is a big change in their atti¬ 
tude from what it seems to be at this time. 
When I was in Zanzibar a few years before 
things were so peaceful and quiet, and every¬ 
one seemed to be doing such a fine business. 
Maybe some day I will get another chance to 
go there if for no reason other than to see 
if there has been many changes from what it 
was when I was there. 

For the benefit of any of you fellows who 
have never made an ocean voyage on a large 
ship, let me tell you that you have missed 


CAVEAT 

EMPTOR? 

Mo say the buyers of 73's fast growing 
want ad section. Caveat Emptor? CE's low 
price of $2 for 25 words (non-commercial 
ads) brings excellent results. You know why. 
73 is read by the active, money-spending 
hams. Our want ads are the cheapest, and 
they’re also set in clear, easy-to-read type 
with lots of space between them. And we're 
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the first few words in bold face capitals, so 
make them attract attention. Don't put “For 
Sale" in the ad; everyone knows that's what 
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of paper. 
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some of the most pleasant things in this world. 
The meals on these ships are out of this 
world. Three or four different kinds of meat 
for every meal and everything else that goes 
towards making some of the finest eating you 
will ever have. You know when you pay them 
the $120.00 for the boat passage you are also 
paying for all the food for the entire trip. 
If time is not a pressing matter with you I 
cannot over emphasize or over-recommend that 
you take a boat trip the next time you go 
overseas. Setting up there on the sun deck 
watching the flying fish sail away when the 
ship approached them, and occasionally seeing 
a whale blow in the distance, or just watching 
the sea gulls following the boat makes things 
so peaceful and restful. Every morning usually 
you could see any number of porpoises parad¬ 
ing along with the boat usually in schools of 
three or four. The trip from Bombay to the 
Seychelles took five and one half days and I 
must say they certainly were very restful days. 
Every night there was a movie and afterwards 
there was dancing with the orchestra. They 
even played some twist music and this did 
liven up things a bit. Everyone played many 
different games all during the day. All I can 
say is “take yourself an ocean trip by boat.” 

Remember the only way to get to VQ9 is 
by boat either from Bombay, Karachi, or 
Mombasa. Ships sail about once per month 
and occasionally during certain months twice 
per month. I tried talking the wireless operator 
into letting me do some “maritime mobile” 
but could never get to first base. The fellow 
that the boys from Kansas City and I met 
before either was not working on the ship 
any more or was on leave. I even talked to 
the captain about it and he just could not 
understand why a fellow would want to 
operate from a ship out in the middle of the 
Indian Ocean. I finally gave up on this and 
just acted like all the other passengers on 
board. I sat back in the deck chairs, drank 
my tea twice daily, was first in the dining 
room when they rang the bell, went to bed 
each night early and read a lot of books from 
the ship’s library. The trip was enjoyable and 
I arrived at VQ9 in a very rested up con¬ 
dition. But I would have preferred it a lot 
more if I could have been operating W4BPD/ 
MM I am sure. I was busy getting my logs in 
order, writing a few letters, and sort of going 
over the equipment. I wanted everything to 
be “go” when I arrived at VQ9 and was 
hoping that Harvey and Jake (the owner of 
the boat) would have everything ready to go 
also. 

Early in the morning of the fifth day, Mahe, 


the main island of the Seychelles group was 
sighted off in the distance, first as a sort of 
long mountain peak sticking up out of the 
water with a few of the other smaller islands 
nearby as smaller mountain peaks. As the 
ship drew closer the mountain gradually 
changed into the general shape of an island. 
A little later on the palm trees and then the 
beaches could be seen with the breakers 
breaking on the beaches. The Kampala being 
a fairly large ship always anchored out in the 
deep channel about one mile away from the 
end of the long pier. Many of the island boats 
always come out to meet the ships when they 
anchor in the channel. Some pick up the pas¬ 
sengers that are leaving the ship at Mahe, 
and also the ship passengers who want to come 
ashore to do a little shopping and sight seeing. 
The ship always stands at anchor for six or 
eight hours giving everyone plenty of time 
to come ashore and get back on board to con¬ 
tinue on their way to Mombasa. The little 
passenger launch picked up the few that was 
leaving the ship, I think there were only 
about four on this stop. 

When the passenger launch stopped to 
drop us off at the customs and immigration 
office on the long pier, good old Harvey 
was there as usual waiting for me. To me 
each moment was a little bit more exciting 
then the one before, knowing that all the 
DXers back home were scanning the bands 
for my signal. It has always been a thrill to 
me to know I had so manv friends and let’s 
call them “Gus Watchers” like W6ISQ (I 
love them dots) wrote about some time ago 
in QST. This fact never leaves my mind when 
I get overseas, and I try my darndest to 
appear on the bands as often as possible be¬ 
cause I don’t want to let them down. I remem¬ 
ber the many hours I have spent back at 
W4BPD waiting for some rare DX station 
to appear. Many times of course I have been 
disappointed because some of the stations on 
these DXpeditions just were not dependable 
when it came time for them to appear on the 
bands. I very badly wanted by reputation to 
be one that could be depended upon to be on 
the air especially when skip was at its peak, 
both before and after the peak had come and 
gone. You DXers remember when I am on 
DXpedition I am actually more anxious to 
work you than you are to work me. I have lots 
more at stake then any one station has. I 
always remember that lots of money has been 
spent getting me to these rare spots and I 
want everyone to feel that they have not 
spent their money uselessly. 

Immigration and customs were no trouble 
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at all as is usual in YQ9 land. They did 
check my things a little bit closer this time, 
wanting to know how long I was going to 
stay there, where, and the purpose of the 
trip. My usual answer to most questions are a 
flat statement that I was a “tourist” and radio 
was my hobby. At least those were my answers 
in VQ9 land. You know they like tourists 
down there. Oh yes this is one of the few 
places left in the world that is not overrun 
with tourists and tourist traps with the usual 
boosting of prices to take in the tourists. 
Someone told me the ratio of ladies to men 
on the Seychelles are something like nine to 
one—That’s a very high SWR and it does 
make life very interesting dow’n there. I think 
this ratio is not quite true, but it’s still pretty 
high. 

Their only town is Port Victoria with that 
town clock that strikes twice on each hour. 
The entire population of Mahe is about 40,000 
and the island is about 35 miles long and 
some 3M miles wide. The color of the people 
are anywhere from jet black to 100% white. 
There is no predominating color there, every¬ 
one there lives very peacefully with every 
other one. No one seems to take life very 
seriously there, and no one seemed to me to 
be working very hard. They all really take it 
easy and no one ever seemed to be in a hurry 
to do anything. Every morning at about ten 
there is that tea break and of course at four in 
the afternoon they have their tea break again. 
This is one thing that everyone does. The 
stores all close at about twelve noon and open 
up again at three. 

Port Victoria is the only seaport town on the 
island and this is where all the ships come to. 
They have two piers, one called the long pier 
which is about 1,000 foot long, extending out 
towards the deep channel where the big boats 
anchor. Along this pier you will find a few ship 
repair shops. Customs and immigration offices, 
and also the turtle pond where they put the 
live turtles they bring back from Aldabra 
Island. They keep the turtles there until they 
are sold. Then there is the short pier which 
runs parallel with the long pier, it extends out 
about 500 feet I would estimate and is about 
500 feet away from the long pier. This is the 
pier where Harvey keeps his boat, and others 
with small boats anchor. Harvey and I walked 
over to the short pier and out near its end I 
saw his boat at anchor in the same place it was 
when the Kansas City boys and I departed 
from the islands about two years from the date 
I arrived there. 

I was introduced to the owner of the small 
boat that was to carry us to VQ7 land—a fellow 


named Jake. The boat was named the Lua 
Lua. This was a very fine boat, 36 ft. long and 
about 8 foot wide, made out of ’/is inch steel 
plate. There is a good story behind this boat 
and its owner. Jake and his family had been 
living in Northern Rhodesia for a number of 
years, just across the border from the Katanga 
province of the Congo. Jake was in the auto 
and truck body business. He was from Austria 
and had been down in Africa a long time. The 
Congo trouble had finally spilled out of the 
borders of the Congo and a number of houses 
very near their little town had been burned 
and a number of people had even been killed 
by the Congolese. Apparently they did not 
know exactly where their border stopped or 
maybe they did not care. Anyhow Jake and 
his family decided their days in Africa were 
numbered and they wanted out. He found a 
description of the boat in some magazine, 
maybe Popular Mechanics or something like 
that. He had lots of sheet steel on hand for 
building truck bodies and a fully equipped 
metal shop, and he had the will to undertake 
the construction of the boat right there in 
Northern Rhodesia a very long way from any 
ocean. He even ordered a second hand sextant 
and instructions as to how to use it. Mind you 
he had never in his life been at sea before. 
After about six months of hard work the boat 
was finished. He used every inch on the boat 
for some useful purpose. Practically each in¬ 
side wall was covered with metal built cab¬ 
inets to hold various items. The diesel fuel tank 
was built in and the fresh water tank built in. 
There was a place for each item and each item 
was in its place. The boat was hauled by trailer 
overland from northwestern Northern Rhodesia 
all the way to the Indian ocean, placed in the 
water and Jake by himself sailed it all the way 
to the Seychelles. His family (wife and daugh¬ 
ter) went by ocean liner from Mombasa. 
Maybe they did not trust Jake and Ins naviga¬ 
tion with that second hand sextant, or maybe 
they did not trust the boat, or maybe it was a 
case of not trusting both. Well here was Jake 
in his boat in VQ9 land safe and sound. The 
boat was basically a sail boat with the small 
diesel engine used for docking purposes mostly. 
The mast I would estimate was something like 
60 foot high and the leaded keel was very deep 
also to compensate for that extra high mast. 
The boat looked good to me and I was very 
sorry that Lee Bergren W0AIW and the boys 
form Kansas City were not there with me to 
look it over. I am sure they yould have fallen 
in love with the little ship. Everything was so 
ship-shape, everything freshly painted, the en¬ 
gine purred like a kitten. It was not like other 
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boats I had seen before in and around VQ9 
land, not by a long shot. The nicest part of it 
all was Jake was ready to go when I arrived 
there. 

After the usual preliminaries and customs 
were attended to, the owner of the Aldabras 
consulted, and his letter of introduction given 
me we were ready to go. Away we went down 
to “Temolgees” store and bought all the sup- 
plie we would need, a 50 gallon drum of gaso¬ 
line, lots of Bully Beef I think Harvey’s favor- 
it food), cans of soda crackers, plenty of tea, 
sugar, canned cream, and a lot of other items. 
Harvey knows what you will need and he did 
a good job in chosing the right amount of food, 
fuel, etc. A 11 of this took about three days, 
during this time I checked into the Hotel de 
Seychelles and did some operating. The bands 
as usual from VQ9 land were very FB. I told 
the fellows that Aldabra would soon be on the 
air. I suppose the fellows back in the USA 
were already thinking of their excuses to tell 
the places they worked at why they would not 
be at work in a week or so. 

The Hotel de Seychelles is one of the nicest 
Hotels in VQ9. It consists of a long row of 
thatched huts on the beach. Each thatched hut 
is a hotel room. In about their middle is a 
larger thatched hut which is the dining room, 
reading room, and recreation get-together 
place when there is some social activity. They 
gave me the hut on the very end after I ex¬ 
plained to them that I would be running my 
putt-putt all during the night and I did not 
want to keep anyone awake with its noise. This 
putt-putt I had was one of those very loud 
ones with a very small muffler which did not 
do to much muffling. Things on the beach in 
front of my room were very interesting, es¬ 
pecially after sundown. On the nights of the 
full moon they have a real ball on the beach 
there with a lots of capers going on practically 
all night all up and down the beach and under 
the palm trees that lined the beach. That 
beach is a very busy place on these full moon 
nights. There are very few recreational activi¬ 
ties around the island but they find plenty to do 
after sundown, especially on full moon nights. 
Well you know how it is when a bunch of boys 
and girls get together, they will find something 
to do. If there is any chaperoning down there 
I never saw or heard of them. Oh yes, the rates 
of the hotel when I was down there was only 
$22.00 per week and this included room and 
board. The food is very fine, and no one ever 
complained about anything there. If you want 
to go on a very fine vacation I highly recom¬ 
mend that you go to the Seychelles. I have a 
lots more to tell you all next month. . . . Gus 


ROHN Manufacturing Co. 

f. O. Bex 2000 Peoria, Illinois 


“World's Largest EXCLUSIVE Manufacturer 
of Towers; designers , engineers, and installers 
of complete communication tower systems.** 


TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guyad in Haavy Duty Saif Supporting 
Haights of 37 - 54 - 88 - 105 and Guyod in Haights of 
and 122 foot 37 - 54 foot (SS) 

71 — 88 foot (guyod) 


ROHN has these 6 IMPORTANT POINTS: 


Ease of Operation—roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength— 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections together—uni¬ 
formly with an equal section overlap at all heights! 
Versatility—designed to support the largest antennae 
with complete safety and assurance at any height desired! 
Simple Installation—install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested—entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for yoor antenna. The ROHN line of towers 
is complete. Zinc Galvanized—hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 


SEND FOR ROHN TOWER HANDBOOK 
-$1.25 Value 

—ONLY $100 postpaid <special to readers 
of this magazine). Nearest 
source of supply sent on request. Repre¬ 
sentatives world wide to serve you. Write 
today to: 
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BY POPULAR DEMAND—CLASSIC SUBSCRIPTIONS ADS FROM 73: 

IMMEDIATE OPENING 

We have an immediate opening on the staff of 73 Magazine for Scribers. Our present 
limited office space and facilities limit us to a maximum increase over our present staff of 
about 10,000. The job application and processing fee is only $7.00. Your duties as an Off.- 
cial Scriber of 73 will be to read eacn of the next twenty-four issues carefully and then, 
armed with this information, loudly defend all attacks of 73 Magazine which may be made 
at local club meetings or over the air. You will also be expected to spend the greater por¬ 
tion of your spare time inducing friends and chance acquaintances into becoming co-work¬ 
ers. Remuneration for this position will depend upon the enthusiasm you put into the job. 
Those of you who are by nature cautious may become a Sub-Scriber for one year (twelve 
issues for only $4.00. Please fill in the application below. 


address (QTH) 


city 

□ $4.00 one year 
0 $7.00 two years 
0 $10 three years 


□ 

□ 


state lip 

$50 LIFE 
Renewal (I think) 
New subscription 
(I think) 


addr 


(QTH) 


city 

0 $4.00 one year 
0 $7.00 two years 
0 $10.00 three years 


state 


zip 


□ 

□ 

□ 


$50 LIFE 
Renewal (I think) 
New subscription 
(I think) 


73 Iftayafiine 

Peterborough, New Hampshire 03458 


Bruce Walther W9QAH 

ID Key 

This is a key designed for use on front panel 
key jacks to either tune up or identify on 
RTTY. Construction is very simple and uses 
parts from almost any junk box. 

Obtain an old surplus PL55 plug. Remove 
the cover and grind off the ring and about half 
of the bottom shell up to the ground screw. 

Find an old telephone relay contact about 
three inches long. Drill a hole at one end to 
fit the tip screw on the jack. Then screw the 
contact in place. 

Drill out the old ground screw threads and 
tap with a 6/32 tap. Then thread in a 6/32 
screw to about 1/32 inch from the contact 
installed above. Cut off the remaining part of 
the screw and solder to the shell. Also cut the 
control armature to the desired length and 


place several wrappings of tape on the end 
as a knob. 

Now cut a half inch slot in the cover as 
shown. Place the cover on the plug and align 
the slot on the right with contact armature. 
And there you have a real space saver for 

the no-CW operator to load or ID with. All 
you have to do to lock it up is shove the con¬ 
tact armature to the right into the slot. 

. . . W9QAH 



Fig. 1. The ID key. 
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Souping Up the Heath Twoer 

Anyone who has ever purchased a Heath 
Twoer knows that it is a very good buy for 
the money. It has enough power for local con¬ 
tacts with the average antenna, as well as 
plenty of audio to fill the carrier. This article 
will show how to convert a good rig into a 
better one. 

A stock set has approximately 25 ma at 200 
volts going into the 6BA8 final. This can 
be increased to 7.5 watts with audio to match 
by simply changing a few resistors and capaci¬ 
tors. Unfortunately, this exceeds the dissipa¬ 
tion of the final tube, but the 6BA8 seems to 
stand it. The difference in output is about 2 
db, just discemable. 

Start with the power supply. The 330 ohm 
2 watt resistor R14 should be decreased to 
270 ohms. You can add another electrolytic 
in parallel with C33A (40 pf) if you wish, 
but the extra filtering doesn’t seem to be really 
necessary. 

Next is the final, V4B. Decreasing the value 
of the screen resistor (R7) will give more 
power input. I found that 1000 ohms gave 
7.5 watts input. 

Now in the audio section, replace R23 
(270,000 ohms) connected to pin 7 of VIA 
with a 27,000 ohm resistor. Also replace C35 
(.01 M f) going from pin 6 of the 12AX7 (VI) 
to pin 1 of the 6AQ5 modulator (V2) with 
a .001 gf capacitor. 

This completes the modifications and now 
a very slight touch up should be given the 
rig. As a last comment, I would suggest re¬ 
placing the 6BA8 (V4) with a 6AU8—it seems 
to handle the extra power a little better. 

... WB2JOS 

Ear Saver 

Inexpensive magnetic headphones have 
been on the market for years; but not dirt 
cheap ear cushions. Dozens of suggestions 
have appeared in just about every electronics 
magazine. However, a simple and dirt cheap 
solution has been found. For about two bits, 
you can make your phones feel like the stereo¬ 
phones being sold for $25.00. 

A trip to your local drug store will reveal 
that a pair of milady’s “powder puffs” solve 
the problem easily. These “puffs” are used as 
replacements for lady’s compacts, but they do 
a better job on your ears. Just cut a small hole 
in the middle of each “puff,” glue them on 
the phones, and you’re in business. 

This kink has been in use here for more 
than a year and no earaches have been en¬ 
countered. 

. . . D. Hausman 



NOW! 

S.W.R. BRIDGE and 
FIELD STRENGTH METER 


Allow SO? for 
packing and 
shipping. 
California resi- 
dents include 
4 % sales tax. 


THI BEST 
VALUE WE 
HAVE 
EVER 
OFPEREDI 


An excellent combination unit for either home 
station or mobile use ... as an accurate Standing 
Wave Bridge and a sensitive Field Strength 
Meter. 52 ohm impedance. Will take a full kilo¬ 
watt and can remain in the line all of the time. 

Grey metal case, 514" H x 1\4"W x 214" D, 
with standard fittings, 1 %" Bright-vue meter, 
and detachable, telescoping antenna which ex¬ 
tends to 1034".With instructions and schematic. 


QUEMENT 

ELECTRONICS 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 
"Northern California's Most Complete Ham Store" 
SINCE 1933 
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Fair Radio Catalog 



NEW PRODUCTS 

New Sams Books 

Sams has been busy publishing new books 
again and here’s a quick run-down on a few 
of them: John Leak's Eliminating Engine In¬ 
terference has 128 pages and costs $2.50. The 
title is pretty self-explanatory. Basic Piezo¬ 
electricity by John Potter Shields covers this 
more-and-more important field that furnishes 
many industrial transducers as well as the 
common “crystal” mikes, headphones and 
phonograph pick-ups. It’s also 128 pages and 
$2.50. Color TV Troubles Clues, Volume II 
by the PF Reporter Staff is $1.95. Electronic 
Corrosion Control for Boats is by John Lenk 
and also costs $1.95. A very simple, easy-to- 
understand book for newcomers to radio is 
ABC’s of Modern Radio by Walter Salm. It’s 
been newly revised by the author and costs 
$1.95. All of these books are available from 
your local distributor or from Howard Sams 
Co., 4300 West 62nd Street, Indianapolis, In¬ 
diana. 

Communications Electronics Circuits 

An excellent new textbook for electronics 
technicians has just been published (3/14) 
by Holt, Rinehart and Winston. It’s Communi¬ 
cations Electronics Circuits by J. J. DeFrance. 
But don’t let that “textbook” scare you. It’s one 
of the best books for learning electronics I’ve 
seen. It’s modern and up-to-date, explains the 
material very well, and gives excellent review 
questions for the reader’s guidance in checking 
himself. This book is unusually good for hams 
who want to learn more electronics, whether 
for getting an extra class license or commercial 
license, or just for their own knowledge, since 
it covers many topics that are passed over 
lightly by most other eelctronics books: SSB, 
antennas, transmission lines, propagation, etc. 
It also integrates semiconductors into the dis¬ 
cussion of circuits so that they aren’t suddenly 
thrown at you in a last minute addition. Nec¬ 
essary and important design and illustrative 
math is included, but not too many derivations 
of formulas—so beloved by mathematicians and 
confusing to technical students. All in all, it’s 
an excellent book and highly recommended. 
550 pages, $9.50. Holt, Rinehart and Winston, 
383 Madison Avenue, New York, N.Y. 10017. 


The new Fair Radio Spring and Summer 
Catalog contains 28 well-illustrated pages 
chock full of fascinating surplus bargains. Each 
page contains many items and virtually all 
are illustrated. They have a very large as¬ 
sortment of motors, transformers, and meters 
as well as many, many pieces of communica¬ 
tions, test and other electronic equipment. 
This catalog is a must for any hams who aren’t 
AO’s. Send 25 4 for it (well worth the small 
price) and they’ll refund 50# on your first or¬ 
der. Write Dept. 73, Fair Radio Sales, P.O. 
Box 1105, Lima, Ohio 45802. 

Motorola Circuits Manual 

A useful handbook put out by Motorola is 
their Semiconductor Circuits Manual for $2. 
Its main interest is power circuits: motor con¬ 
trols, inverters, power supplies and regulators, 
SCR switching controls, lamp controls, solid 
state ignition systems, etc. Many of these are 
very useful to hams and used by them every 
time they turn on their mobile rig or experi¬ 
ment with transistors. But probably the most 
interesting part of the book to most hams Is 
the long section on transmitters. Theory and 
specs, including coil data and design consider¬ 
ations are given for marine band xmtrs (good 
for 160 and 80), CB (for 10), 30 me SSB, 
76 me, 120 me (AM), 2 watts on 160 me, 5 
watts and 8 watts on 240 me. Binding is 
Motorola handbook’s standard, easy-to-use 
looseleaf. Your Motorola distributor has copies, 
or you can order from Motorola TIC, Box 
955, Phoenix, Arizona 85001. 


Motorola Application Note Index 

The new Motorola Application note Index 
(April 1966) lists all of the current Motorola 
application notes with a small abstract of each. 
A fantastic number are of interest to hams 
(and engineers, of course) such as Designing 
Low Noise RF Input Transistor Stages, Low- 
Cost Power Inverters (DC-to-DC) Using Off- 
the-Shelf Components, High Power Varactor 
Theory and Application, Transistors in SSB 
Amplifiers, Solid State Marine Xmtrs, Coax 
Cavity Varactor Multipliers, High Power RF 
Switching Can Replace Coax Relays, 40 watt 
Solid State Xmtr for 6, 5 watts on 3 GHz with 
Varactors, Epicap Tuning Theory, FET’s in 
Theory and Practice, 15 watts on 2 and many- 
more. Write Motorola TIC, Box 955, Phoenix, 
Arizona 85001 for your copy of the index. 
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TRI-BAND 
QUAD ANTENNAS 


At last ... a quad an- \ / 

Uinna tlmt will really stay \ / 

up in the air. Nut a in- <n , r , \ / iln ,, 

hand, hut actually three g \ / & 

antennas in one. Each t-- o 

band lias a spacing of ' > 15 15 o 

0.15 and an input bn- ‘! i uj 

pedance of 52 ohms. There- u. / \ „ _ - 

fore when fed with a it! 20 / \ 2 uq 

single BG- 8 /IJ coaxial ^ / \ 

feedline, the SWH is 1.3 / \ 

to 1 or less on all bands. / \ 

It requires no loading / \ 

coils, no halims. and will / \ 

handle a full 2 KW !*E!“. / \ 

This quad has a forward / c , ntr \ 

gain of 8 dh, » front to / blut VlnW \ 

hack ratio of 25 db and 

a front to side ratio of 50 db. Physically this quad is 17% 
feet long, has a turning radius of less than nine feet yet weighs 
only 21 pounds. The lightweight construction of fiberglass rod 
and aluminum tubing is extremely strong but at the same time 
permits the use of a low cost, TV rotator. In fact, an antenna 
of this type has been up for 3% years at my QT1I and stayed 
up in 65 mpii winds with a simulated ice load of 20 pounds. 

These tri-band quad antennas come complete with all fiberglass 
and aluminum spiders, #14 antenna wire. 250 pound test nylon 
guys, all assembly hardware and complete assembly and tuning 
instructions. Shipping weight—28 pounds. (For pictures of the 

quad at my QTH see page 91 of the April 73).599.95 

For mounting rotors down inside the tower, a 1% Inch diameter, 
six foot long aluminum tube Is available for an additional $2,50 

Illinois resident add local sales tax. 

MACO PRODUCTS 

915 E. Cornell Ave., Springfield. III. 62703 
Phone (217) 544-5891 


ERL PRESENTS A NEW CONCEPT 
IN SIX METER TRANSMITTERS 



THE EXCELLO EX20 

6 METER TRANSMITTER 


: ^ $49.95 

• Emergency NET TO AMATEURS 

• Aviation SEE YOUR DEALER 

FEATURES 

Meter Indicator for monitoring final tuning, grid drive, 
modulation • All tuning controls on the front panel • 
Accessible components in the removable enclosure • TVI 
suppression through shielding and design • Compact size 
of 5x6x7" • Low power consumption of 250-300 V at 75 
ma • Uses low cost 8 me crystals • Silk screened panel 
• 18 watts output. 

rpi EXCELTR0NICS RESEARCH LABS 

Lr\L 102-39 184th Street Hollis, N.Y. 11423 


{Continued from page 2) 
emments so that an official complaint can be 
sent through channels. The more countries we 
get involved in this business the better chance 
of it being effective, obviously. The ARRL 
and RSGB have been working along this line 
and have been achieving some results with it. 
It would be nice if we could organize some¬ 
thing a little more worldly than this and try 
to have complaints filed from a dozen or two 
countries. Perhaps some amateur with a good 
signal and the time to devote to such a proj¬ 
ect could establish a net frequency and time 
for intruder watching and thus international 
coordination might result. Something on the 
order of the YL SSB “net” on 14,331 is what 
1 have in mind . . . only without all that 
phone patching. 

Although intentional jamming of signals is 
against the regulations just about everywhere 
there are a growing number of amateurs who 
are organizing this type of intruder defense. 
This certainly is a move to be considered even 
if it must remain sub rosa and might be a 
natural development of the above suggested 
net. Fortunately our work on 20 meters is not 
all that difficult for we have but a few in¬ 
truders there most of the time. On the lower 
bands we have a formidable task. 

While RTTY stations may be difficult to 
identify for us, even for those with ham RTTY 
gear, we do know that a well placed CW 
signal on either of the FSK channels can, if 
it overrides the intruder now and then on se¬ 
lective fades, cause misprinting. Most RTTY 
stations cannot abide misprinting on these cir¬ 
cuits and will obligingly move to a clearer 
channel . . . hopefully outside our amateur 
bands. 

Short wave broadcast stations are a bit 
harder to cope with. Here we may find that 
we will get beter results through correspond¬ 
ence with the broadcasters direct. I doubt if 
angry letters asking them to move will get 
more than chuckles, but sincere letters from 
SWLs asking them to move out from under 
all that amateur radio interference so they can 
better hear the interesting programs they are 
broadcasting might do the trick. The tourist 
agencies are also sensitive to pressure from 
that great benefactor: the American tourist. 

While some of the commercial stations op¬ 
erating in the lower bands in Europe and 
Asia may be legitimate, we here in the U.S. 
have no mandate to protect them from inter¬ 
ference. We may transmit as we like without 
worrying that we may be causing interference 
to a legitimate user of these frequencies and 
thus cause him to seek less crowded regions. 
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The only good reason that intruders are i 
using our bands is that we are leaving space 
for them. There are plenty of other spots for 
them to operate if we nudge. Let’s encourage 
them to find them. 

ITU—Africa 

Those of you who have been active on our 
DX hands know that there is virtually no 
African amateur radio activity other than by 
whites, visiting or residential. Since the coun¬ 
tries are being taken over by blacks it is un¬ 
likely that a white activity will rate much pro¬ 
tection from the new governments. 

Certainly we must do something to get 
some support for amateur radio from these 
new nations. For that matter, it may actually 
be easier to get support from these countries 
than from the European countries where ama¬ 
teur radio seems to have a rather minimal 
support. Not that we are doing any better in 
the U.S. One of the basic reasons that 1 
founded the Institute of Amateur Radio was 
to work toward getting the support of our 
Congress so that at future ITU conferences we 
would know that at least the U.S. government 
was solidly behind us. In 1959 1 was flabber-j 
gasted to find that we did not have this sup¬ 
port. The U.S. delegation has by far the most 1 
influence at this conference and if we don’t 
have it supporting and protecting us to the 
best of its ability we might as well start work- 
on those moon bounce dishes right now. I 
have been quite disappointed, though not sur¬ 
prised, at the bitter opposition the League j 
has shown the Institute even though the In¬ 
stitute is organized to carry on work that the 
League has so far avoided. 

To be blunt about the African problem: we 
don’t know what to do there. It would be val- j 
liable to somehow set up some amateur radio 
stations there and train some locals to operate 
them and start them on the path to becoming 
devoted amateurs. Unfortunately there are 
many obstacles. We do have a good idea that 
we can arouse some interest in amateur radio 
by the time tested method of PR with articles | 
in the local papers. It is possible that a do¬ 
nated club station plus a few newspaper arti¬ 
cles might get things started if we had our 
own little Peace Corps operation with a team 
of two or three amateurs spending several 
months on the project. However, before we go 
plunging into something like this 1 think it 
would be valuable to send a man or two down 
there on a fact finding tour to see first hand 
what the problems are and what kind of re¬ 
ception we might get there to such an effort. 

Did I hear someone asking how much all 
this is going to cost? There are always nega-1 
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NEW ca lib 



THE 

PRESS! 



Over 60% of listings 
changed in only a year! 


•Great Circle Bearings • “Q" and “Z” Sipiali 
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live thinkers who try to spoil the inn. 'fluty 
should cut it out. 1 don’t think financing of 
this would be difficult at all. In preliminary 
talks with a few of the amateurs in the U.S. 
that I know to be really seriously interested 
in helping to keep amateur radio going ] had 
offers of large amounts of money and all the 
equipment we could possibly use. 1 think we 
i mild round up 950,000 easily and maybe 
even twice that without even asking for a dol¬ 
lar of that 100G the League earmarked for 
in>l such projects, but seems reluctant to 
actual!) spend. 

There is a possibility that our little scheme 
could be coordinated with the existing Peace 
Corps, lull 1 in not sure that things might go 
smoother if wo made every effort to include 
European and Asian amateurs in the task 
force and soft: pedalled ourselves. We seem to 
have gotten a bit of a reputation and people 
often want to see what we have in the other 
hand when we are “giving” them something. 

One of the projects that 1 had hoped the 
Institute would be able to tackle was the sell¬ 
ing of the virtues of amateur radio to the 
European countries. Though amateur radio is 
an old story in those countries I believe that 
we have had as little PR there as we have in 
the U.S. and thus have the same lack of sup¬ 
port we find at home. Unfortunately the In¬ 
stitute is growing much too slowly for me to 
look for any help from this quarter in the for- 
seeable future. 

The major question is: what do we do next? 
1 don’t feel that it is my place to elect myself 
a committee of one to start all this going. And 
other than myself what do we have in the 
way of international organization? The IARtJ 
seems hopelessly tied to the ARRL apron 
strings and ham strung as a result. They are 
bogged down in a morass of official inertia. 
The ARRL is on top and even if Region I of 
i th” Union wanted to break away and start 
iw thing going, they would probably all be 
ring each other suspiciously to see who was 
trying to take advantage of the move. It 
would he a great step ahead if the presidents 
of the amateur radio societies of the world 
I could get together in Geneva several times a 
year for a top level amateur radio summit con- 
! fen m e behind closed doors and have the 
support of their organizations to make deci- 
snis binding at these meetings. I think that 
mi ti an arrangement might make it possible 
to save ham radio. 

W2NSD SM/OH0/OH2 

Having heard considerable about the heau- 
t\ of Sweden’s gills, country and socialism, I 

thought that I'd bettor check it all for myself. 


90 


73 MAGAZINE 










The amateurs in Stockholm were very hos¬ 
pitable when I arrived this spring. Arne 
SM5AM and Beo SM5LK saw to it that I got 
to visit many of the active amateurs in the 
area. Those that I didn't visit (and most of 
those I did) turned out for a meeting at the 
Technical Museum where we ate sandwiches, 
drank beer and listened to me talk far into 
the night. 

In addition to the ham radio side of my 
visit I did check into the three topics first 
mentioned. Just before the end of my stay in 
Stockholm (two weeks), when I thought that 
I was going to manage to get away without 
ever meeting one single girl, I found myseli 
having dinner with Peter SM5CZM, his at¬ 
tractive wife and a girl friend of hers. The 
girl, Eva, was a good looking blond, though 
I must admit that I was just slightly put oil 
by the enormous German Shepherd Dog that 
guarded her. Every time I thought of making 
a pass at her he growled. Hmmm. She didn’t 
really need him though for I found that this 
lovely should have been on What’s My Line. 
She gently rippled her muscles as she ex¬ 
plained that she drives one of those gigantic 
trucks that they have only in Europe . . . 
you know, the ones with the huge trailer 
hooked on behind. Anybody that can heft one 
of those around could break me in two . . . 

I think. I didn’t check. 

The Swedes vigorously deny all those de¬ 
lightful rumors we have heard in the States 
about their girls. Unfortunately, after an ad¬ 
mittedly short visit, I tend to believe the 
Swedes more than the smart PR men who have 
built the interesting Swedish girl image for 
us. Alas, another dream shot down. 

Whenever we get to grumbling too much 
about the creep of socialism in the states we 
are answered that it works just fine in Sweden 
so stop complaining. Tell that to the Swedes. 

I didn’t find one single Swede that liked the 
system. They are very vocal on the subject. 
All in all their country is very much like the 
U.S. It is much more like it than any other 
country I have visited. Their salaries are quite 
comparable to ours and their costs of food 
and other things aren’t all that different. The 
only major difference is that they have to pay 
almost double the taxes wc do. I suspect that 
our administration is aware of this and may 
be using the Swedish norm as a goal for us. 
This does limit the possibility for outstanding 
success in Sweden and I found most of the 
people a lot more concerned with their sum¬ 
mer houses than how to make an extra crown 
or two. 

Arne went with me for a short trip up to 
Aland Islands to visit the OH0 gang. He had 
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been wanting to make the trip for a long time 
and this was the excuse he was waiting for. 

I had bought a Volvo so we drove in it up to 
a small town 60 miles or so north of Stock¬ 
holm to get the boat to Aland. The boat left 
late at night and arrived bright and early at 
4:30 AM, just as the sun was really getting 
going for the day. Despite the grim hour of 
arrival we were met by Sigge OH0NI and 
driven the 20 miles to Marieham (town). After 
a short nap we got up and had an enormous 
breakfast. We then drove out into the country 
and visited OH0NF, one of the most active 
amateurs in Aland. We talked, took some pic¬ 
tures and were served coffee and cake by 
XYL. It was delicious, but a little close onto 
breakfast. They had some special Aland Island 
cake that I had to try. After a short visit with 
OH0NJ and NC we returned to NI’s for a 
truly magnificent lunch. Urp. Just when I 
thought I had outdone myself they came up 
with special Aland Island brew which I had 
to try. Invented by the vikings, I believe . . . 
and excellent . . . urp. OK, time to go over 
to visit Sam NC and talk with all the active 
OH0 gang which was gathered there. I talked 
for about an hour and then we had coffee and 
cake. There was just time to drive out to the 
boat landing and wave goodbye. A short while 
after the boat had shoved off for Sweden 
Arne grabbed my arm and lead me into the 
restaurant. I protested that I was too full, but 
he said it W'ould only be a snack. He didn’t 
communicate this too well to the waitress 
though for she came in with a huge plate of 
food. It looked like someone with big eyes 
had gone by a smorgasbord table. It took me 
quite a while to down it all, but somehow I 
managed. Then she brought the main course. 



A nice gang turned out to welcome me in 
Norrkopping and Gothemberg. The drive 
down was fascinating. Much of the part of 
Sweden I passed through sure looked a lot 
like our own Minnesota. Now I know why we 
have that tremendous Swedish population up 
there ... it is just like home in looks and 
climate. 

Finland turned out to be as expensive as 
Sweden for visitors. John Velarno OH2YV 
dropped everything for the two days of my 
visit and did a fine job of entertaining me. I 
got on the air from OH2A, OH2AA, and 
OH2TH, including a contact with my home 
station and the latest news from there. I had 
been in Finland for several minutes before 
John wanted to know if I had ever been in 
a sauna. His eyes lighted up fiendishly when 
I admitted that though I’d heard a lot about 
them I had never been initiated. OH2SS was 
selected to show me the ropes. 

We reported into a clubhouse type of affair 
out on a point on a lake. We were issued a 
small orange towel and a locker for our 
clothes. Clad only in myself I was ushered 
into a small dark wooden room that felt like 
an oven. The towel was not for modesty, it 
was to sit on to keep from burning the flesh. 
The thermometer read a little over 120°. It 
felt warmer than that. Ooops, that is centi¬ 
grade. It was getting a little hard to think in 
all that heat, but I slowly worked out the 
conversion to Farenheit and got 250°. They 
didn’t have a fork so I wasn’t sure how you 
could tell when you were done. After about 
20 minutes SS led what was left of me out of 
the room, out the door, onto the dock and 
into the water which was under 40°, the ice 
having just melted a few days before. I agreed 
that it sure felt good, but I lied. OK, back 
into the oven for another bout. Baked ham 
Basted in my own juice. Then back out on 
that dock and into the ice water. Oh yes, it 
feels wonderful. Now’ we by to smoke room. 
250° also, with nice smelling mullberry 
smoke. Smoked ham. Those mullberry switches 
don’t hurt, just tingle a bit when you flagge- 
late yourself with them. They smell good 
mixed with the delightful aroma of yourself 
cooking. 

This time instead of going out into the lake 
we lay down on tables and very sturdy Fin¬ 
nish women scrubbed us thoroughly from hair 
to toes using nice rough pads something like 
Brillo. I haven’t been that clean in years. 

Now that I’ve tried it I’ll have to cheek into 
that sauna they have right near Peterborough. 
Our lakes are warmer, that’s for sure. Besides, 
I’m only half baked now. 

. . . Wayne 
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Introduction 

The coaxial cable is the simplest, most versa¬ 
tile and most popular means for the trans¬ 
mission of rf energy. However, it would be safe 
to say that to most amateurs coax means sim¬ 
ply RG-8/U or RG-ll/U. This is due, at least 
in part, to their availability and low cost. How¬ 
ever, these familiar cables are not always the 
best choice for an amateur antenna system. 
Actually, the case of only one cable being able 
to satisfy a set of requirements is rare; usually 
there are several cables which will meet most 
of the requirements of a particular application. 
Nonetheless, the data which is published for 
these cables is, in some aspects, quite confusing 
and easily misunderstood. 

Undoubtedly, more transmitted power is lost 
by the inadequate selection and improper use 
of transmission lines than from any other 
source. It is the purpose of this handbook to 
define and present the necessary data to enable 
the average amateur to more accurately evalu¬ 
ate and select a coaxial system suitable for the 
intended operating conditions. 

It is interesting to note that the concentric 
form of transmission line is old—in fact, classi¬ 
cal. Although the flexible types of solid dielec¬ 
tric coax available today are the products of 
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Miscellaneous coaxial cables: RG-8/U and RG- 
58C/U are polyethylene types; RG-143A/U and 
RG-141A/U are Teflon types with Fiberglas jack¬ 
ets; and solid jacketed cables are semiflexible 
types. 


modem materials and engineering. Lord Ray¬ 
leigh, Alexander Russell, and other prominent 
mathematical physicists of the 19th century 
did considerable theoretical work with the 
coaxial structure before the turn of the century. 

The earliest types of coaxial line were lim¬ 
ited to telephone transmission lines and sub¬ 
marine cables. However, in the early 1930’s 
engineers at the Bell Telephone Laboratories 
experimented with coaxial lines for the trans¬ 
mission of high-frequency radio energy. The 
rigid air-spaced lines used in these experi¬ 
ments only vaguely resembled the flexible lines 
in common use today, but it must be remem¬ 
bered that polyethylene wasn’t discovered un¬ 
til 1937 or available in commercial quantities 
until 1943; and Teflon 0 wasn’t even announced 
until 1946. These early cables were constructed 
using ceramic disks or beads spaced at inter¬ 
vals along the line to support the inner con¬ 
ductor. Since the outer conductor was fabri¬ 
cated from rigid copper tubing, these experi¬ 
mental coaxial lines were far from flexible, but 
they proved to be very efficient in high-fre¬ 
quency rf transmission. 

Prior to World War II the rigid disk insu¬ 
lated concentric line saw little use in all but 
the most sophisticated commercial installa¬ 
tions. In the late 1930 s a few manufacturers 
advertised rubber insulated flexible coaxial 
cable, but because of the high cost and at¬ 
tenuation characteristics, these lines were not 
popular among amateurs. Since relatively few 
television stations were on the air at this time, 
the extra shielding afforded by coaxial lines 
were not a necessity for TVI elimination. 

With the advent of an inexpensive low-loss 
flexible dielectric during the war years, thou¬ 
sands of feet of low cost coaxial cable became 
available on the surplus market in 1946. Un¬ 
fortunately, the majority of amateur trans¬ 
mitters of the day were not suitable for the 
inherently unbalanced coaxial system. It 
wasn’t until the impact of TVI that the coaxial 
transmission line became the mainstay of ama¬ 
teur transmission systems. 

Because of the rapid advances made in 
transmission line technology during the war, a 
committee was set up to determine industry¬ 
wide standards for coaxial cables, connectors 
and adapters and to establish a universal num¬ 
bering system. The familiar “RG ”-/U, derived 
from “radio guide,” was designated for rf 
transmission lines, both coaxial and wave¬ 
guide. The “UG”-/U system, derived from 
“union guide,” was assigned to rf connectors 
and adapters used with these lines. The suffix 
“U” was used to indicate a “universal” system 
of numbering. 

-Tni<li mark of Dupont 
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Table 1. Comparison of coaxial cable characteristics. 


Cable Type 

RG-8/U 

Aljak 

Aljak 

Fcam- 

Flex 

Styrofiex 

Helical 

Membrane 

Corr-O-Foam 

Rigid 





Foamed 

Poly- 

Pcly- 

Foamed 


Dielectric 

Poly- 

Poly- 

Teflon 

Poly- 

styrene 

ethylene 

Poly- 

Air 


ethylene 

ethylene 


ethylene 

Tape 

Ribbon 

ethylene 


Outer 

Copper 






Corrugated 


Conductor 

Braid 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Copper 

Outside 

Dimension 

0.405 

0.325 

0.325 

0.5C0 

0.500 

0.500 

0.570 

0.875 

(Inches) 









Weight 
(lb/100 tt) 

10.5 

6.9 

10.3 

15.2 

16.5 

18.5 

15.0 

65.0 

Minimum 

Bend Radius 

2.1 

1.8 

1.8 

5.0 

5.0 

6.0 

5.0 

0 

(Inches) 









Maximum 

Operating 

185 

185 

390 

185 

185 

185 

185 


Temperature (F°) 









Capacity 









(Pf/ft) 

29.5 

31.5 

29.5 

25.0 

23.0 

21.0 

25.0 

— 

Peak Operating 









Voltage 

5000 

5000 

5000 

2500 

1300 

1300 

2500 

— 

10 me 

0.55 

0.33 

0.55 

0.25 

0.25 

0.24 

0.25 

0.13 

Attenuation 
(db/100 ft) 00 mc 

2.00 

1.50 

1.80 

0.86 

0.80 

0.76 

0.85 

0.41 

1000 mc 

8.00 

7.60 

6.20 

3.31 

2.80 

2.47 

3.30 

1.60 

10 mc 

3490 

3700 

17000 

12600 

7700 

5800 

7600 

17000 

Average 

Power 100 mc 

(Watts) 

1000 

1000 

5200 

3800 

2400 

1600 

2300 

4600 

1000 mc 

240 

300 

1500 

1000 

720 

560 

610 

1400 


All coaxial cables consist of the same basic 
elements: a center conductor, a dielectric and 
an outer conductor followed by a waterproof 
jacket. Where extreme environments may be 
encountered, an outside armor or lead sheath 
may be used. 

Coaxial cables are available in three main 
configurations; braided flexible cable, semi- 
flexible cable and rigid line. The braided 
cable consists of a solid or stranded inner con¬ 
ductor, solid dielectric, braided outer con¬ 
ductor and a protective plastic outer jacket. 
This cable is noted for its flexibility but suffers 
from higher losses than the other two types. 

Semiflexible cable is constructed with a solid 
or tubular inner conductor, a helical or foamed 
or solid dielectric and a tubular metal outer 
conductor. This cable may be bent during 
initial installation but cannot withstand con¬ 
stant flexing. 


Rigid lines are usually made from precision 
hard-drawn brass or copper tubing but ex¬ 
truded aluminum or copper-clad stainless steel 
have been used to a limited extent. The center 
conductor is rigidly supported by some type 
of dielectric bead or rod, mechanically crimped 
or swaged between the conductors. These lines 
exhibit low attenuation and high power han¬ 
dling ability and have long been the mainstay 
of commercial broadcasting. They also find 
extensive use in television broadcasting and 
commercial communications at frequencies 
where waveguide is too bulky. 

Flexible coaxial cables 

In flexible coaxial lines, solid or stranded 
copper wire is normally used for the center 
conductor of the cable. In some cases copper 
covered steel conductors are used to add me¬ 
chanical strength to the smaller cable sizes. 
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e = DIELECTRIC CONSTANT 


Z 0 = ^LOG l 0 -e- 
Fig. 1. Coaxial Structure. 


Silver plating is applied to prevent oxidation 
of the copper when the cable is used at ele¬ 
vated temperatures. Tin plating is used to 
facilitate soldering to connectors; however, 
the use of tinned conductors should be limited 
to low-frequency applications where the thick¬ 
ness of the plating will not significantly in¬ 
crease cable attenuation. 

A polyethylene dielectric is used almost ex¬ 
clusively where the maximum temperature 
will not exceed 185 degrees Fahrenheit. The 
use of Teflon (Polytetrafluoroethylene) is re¬ 
quired when temperatures from 185 to 500 
degrees are encountered in the vicinity of the 
dielectric. 

As a rule, the outer conductor consists of a 
close fitting braid of fine copper wire. A num¬ 
ber of fine wires are combined to form a car¬ 
rier comparable to a single flat reed in a woven 
basket; these carriers are woven in and out to 
form the braid. To avoid excessive radiation 
loss and to insure proper shielding, approxi¬ 
mately 99% braid coverage is required. This 
coverage is determined by the stranding of the 
carrier, the number of carriers and the “lay” of 
the braid. The lay is defined as that length of 
cable required for the carrier to make one 
complete revolution around it and determines 
ultimate cable flexibility. Tin- or silver-plated 
strands are used for the same reason as for the 
inner conductor, as well as the apparent rf 
resistance of the braid. Occasionally, a second 
braid of either copper or steel is used to im¬ 
prove the shielding properties of the cable. The 
second shield has only a minimum efFect upon 
attenuation and is designed primarily for im¬ 
proved flexibility and shielding. 

The jacketing material generally used with 
polyethylene cables is composed of black vinyl 
resins extruded over the outer conductor. 


There are two types of vinyl which are used 
for jacketing purposes: regular vinyl and non¬ 
contaminating vinyl. Because polyethylene has 
a chemical affinity for some of the plasticizers 
used in the regular vinyl jacket, the develop¬ 
ment of the noncontaminating type was under¬ 
taken. Although the dissipation factor of 
nearly all dielectric materials except Teflon 
increases with age due to natural oxidation, 
the use of a noncontaminating jacket limits 
deterioration in cable performance. Since the 
rate of aging is temperature dependent, the 
use of cables with the noncontaminating jack¬ 
ets is especially important where the cables 
will be subjected to elevated temperatures. 

The graph of Fig. 2 compares the attenua¬ 
tion of two samples of coaxial cables, one with 
a contaminating jacket (RG-8/U) and the other 
with a noncontaminating jacket (RG-SA/U), to 
the number of days at a temperature of 200 
degrees Fahrenheit. After 160 days, the at¬ 
tenuation of the cable with the contaminating 
jacket at 3000 megacycles increased nearly 
four times while the attenuation of the cable 
with the noncontaminating vinyl jacket in¬ 
creased only 0.01 db per foot at the same fre¬ 
quency. It must be emphasized that while this 
200 degree test simply accelerated the aging 
process, normal aging will cause the same ef¬ 
fect at a slower rate. 

The useful life of cables jacketed with the 
contaminating type of vinyl is in the neighbor¬ 
hood of three to seven years. Beyond this 
point the attenuation increases exponentially 
and reaches very high values. On the other 
hand, cables with noncontaminating jackets 
offer life expectancies well in excess of fifteen 
years. Considering that their extra cost only 
runs about a penny a foot, the noncontami¬ 
nating types of cables are a good investment. 

Some polyethylene cables are jacketed with 
high molecular weight carbon-black loaded 



Fig. 2. Effect of contaminating jocket on cable 
attenuation. 
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polyethylene. These jackets contain no plas¬ 
ticizers whatsoever and offer life expectancies 
well in excess of twenty-five years. In addition, 
they are ten times less permeable to moisture 
than the vinyl jackets. 

Teflon insulated coaxial cables are jacketed 
with slightly different materials. Because of 
the higher temperature characteristics of the 
Teflon dielectric, it is desirable that the jacket 
also exhibit these same properties. For this 
reason, Teflon cables are usually jacketed with 
a close wrap of Teflon tape, followed by one 
or more fiber glass braids impregnated with 
silicon varnish. 

A relative new addition to the family of 
flexible cables is the foamed dielectric version. 
These cables were designed to satisfy the re¬ 
quirements for a low attenuation, low capacity, 
lightweight, flexible r-f cable. The dielectric 
consists of cellular polyethylene, foamed with 
an inert gas to produce completely enclosed 
cells within the polyethylene. Amphenol Poly¬ 
foam and Belden Foam-Core cables are of 
this type. 

Compared to a standard RG-/U cable of 
equivalent size, the attenuation of foam dielec¬ 
tric cables is reduced by as much as 35%. 
This is particularly desirable where long cable 
runs are required or for VHF and UHF appli¬ 
cations. 

Semiflexible coaxial cables 

There are many constructonal variations be¬ 
tween the extremes of rigid coaxial lines and 
flexible cables which fall into the category of 
solid-jacketed or semiflexible cables. These 
cables have a number of outstanding charac¬ 
teristics for a wide variety of applications. 
Their electrical advantages over the standard 
RG-/U type flexible cable are lower attenua¬ 
tion and minimum signal radiation or pickup. 
Mechanically, they are somewhat lighter in 
weight than flexible cables and have the ad¬ 
vantage of small size and complete weather¬ 
proofing. 

Instead of the conventional braid shield and 
vinyl jacket, the outer conductor of these 
cables is a seamless or corrugated ductile metal 
tube. Aluminum is most often used for such 
applications because of its lighter weight and 
lower cost than copper, but both steel and 
copper have been used to a limited extent. 
These cables may be formed into moderate 
bends during installation and in some applica¬ 
tions protective coverings may be added for 
greater abrasion or corrosion resistance. 

Since the seamless outer conductor prevents 
contamination of the dielectric material, nearly 
unlimited operating life may be expected. Also, 



**oo sumwrto 

Fig. 3. Special types of coaxial cable. 


the seamless outer conductor allows negligible 
energy radiation. Because of the lower losses 
associated with semiflexible cables, it is possi¬ 
ble to use a smaller size cable to obtain loss 
figures equivalent to a braided cable system. 

The dielectric used in semiflexible lines may 
be either an airspaced structure or some form 
of solid dielectric. In the former, a continuous 
or rod of dielectric material is spirally wound 
around the center conductor to support it as 
shown in Fig. 3. Styroflex 0 cables are manu¬ 
factured with a continuous laminated helix 
composed of thin flexible polystyrene tape; this 
tape is a unique form of polystyrene, charac¬ 
terized by excellent electrical and mechanical 
properties. No plasticizer is needed to achieve 
flexibility because this property is obtained by 
means of special manufacturing processes. The 
laminated type of construction has a great deal 
of strength and permits the finished cable to 
withstand heavy crushing loads. These lines 
are available in both 50 and 70 ohm versions 
in many different sizes from % to 61s inches in 
diameter. 

Another type of helical construction which 
is popular consists of a flat ribbon of polyethyl¬ 
ene or Teflon helically wound around the 
inner conductor. This ribbon is made by ma¬ 
chining a spiral from a hollow dielectric tube 
and drawing an aluminum sheath tightly over 
the open spiral. This type of construction re¬ 
sults in less attenation than the laminated 
helix, but is not as strong. Also, greater care 
must be taken during installation to insure 
that the center conductor does not shift be- 

* Trademark of Phelps Dodge Electronic Products Cor¬ 
poration 
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cause of cable bends or thermal expansion. 
Helical Membrane” cables are of this type. 

Heliax” ° is a special variety of helical con¬ 
struction that uses a thick polyethylene ribbon 
to support the inner conductor. The outer 
conductor is a length of corrugated steel tub¬ 
ing, copper plated on the inside for improved 
conductivity. The cable is protected on the 
outside with weatherproofing compound, im¬ 
pregnated paper tape and a vinyl jacket. The 
main advantage of this construction is the 
ability of the outer conductor to withstand re¬ 
peated flexure (50 to 200 times) without fail¬ 
ure. Also, no special straightening or bending 
tools are required during installation. 

For smaller size cables, sufficient strength is 
obtained with a spirally wound filament of 
Teflon or polyethylene at a much lower cost. 
Spirafil” cable is an example of this type man¬ 
ufacture. 

The second type of semiflexible cable uses 
a solid dielectric. Recent cables of this type 
use polyethylene or Teflon dielectric (Am¬ 
phenol’s Aljak) or foamed polyethylene (Phelps 
Dodge Foamflex) with an aluminum sheath. 
The use of solid dielectric increases the peak 
operating voltage and the attenuation, but 
maintains the equivalent powder handling ca¬ 
pacity of air-spaced lines. 

Foamed polyethylene insulation offers a 
practical form of a homogenous air-filled di¬ 
electric which retains its normal dielectric 
strength without pressurization. The reduc¬ 
tion of dielectric constant, compared with solid 
polyethylene, results in lower attenuation. 

Semiflexible coaxial lines provide a compact, 
rugged installation, with mechanical protec¬ 
tion equivalent to lightweight conduit for 
permanent installations in cable raceways, 
along bulkheads or similar applications. Close 
contact with metallic supporting structures 
greatly enhances their heat dissipating prop¬ 
erties. Other advantages over conventional 
braid cables are low attenuation, no radiation, 

•Trademark of Phelps Dodge 
*‘Trademark of Andrews Corporation 



NOMINAL CABLE ! 
Dl A ME TEH 

f DIMENSION V 1 
i SQUARE) 

DIMENSION “B" ] 

5/«* 

21/64* 

8-1/8* 

5/8' 

25/64* 

9-3/8* 

1/2* 

JV64* 

12-1/2* 

3/4* 

25/32* 

»8-V4‘ 

i 1* 

1-1/32“ 

25* 

M/8* 

1-5/32“ 

28-1/8“ 

| FV8" 

Ml/16* 

i J 


Fig. 4. Semiflexible cable straightener. 


high phase stability, uniform electrical charac¬ 
teristics over wide temperature variations, and 
unlimited operating life. 

The main disadvantage of solid-jacketed 
semiflexible cables (other than those with 
foamed dielectric) is that all newly installed 
air dielectric cables must be purged and then 
pressurized with either dry nitrogen or de¬ 
hydrated air before being placed into opera¬ 
tion. This is to insure that the cable is and 
remains dry. The use of nitrogen gas is gen¬ 
erally preferred over dehydrated air in purg¬ 
ing and pressurizing relatively small and med¬ 
ium sized cable systems. 

Semiflexible coaxial cables are becoming in¬ 
creasingly popular, particularly in those appli¬ 
cations requiring critical impedance, maximum 
shielding or noise-suppression requirements. 
Although they have seen little use as yet in 
amateur applications, it is expected that they 
will become popular in the UHF region where 
waveguide is prohibitively large and expensive. 

Although it is difficult to make an accurate 
comparison between flexible, semiflexible and 
rigid lines because of the difference in diam¬ 
eters, Table 1 lists some of the more common 
cables with their respective characteristics. 

If care and the proper tools are used during 
the installation of these cables, sharp bends 
and kinks can be avoided and the cables may 
be reused. Precautions should be taken to pre¬ 
vent continued vibration or flexing from “w-ork 
hardening” and eventually cracking the sheath. 
From this standpoint, copper is less susceptible 
to work hardening than is aluminum. 

The semiflexible cables are received from 
the manufacturer in a coil and it is usually 
necessary to straighten it before use. A simple 
straightening device consists of a close fitting 
wooden box as shown in Fig. 4. The recom¬ 
mended box length and cable cutout for the 
common sizes of semiflexible cable are given 
in the illustration. This box may be constructed 
from any standard knot-free wood of suitable 
dimensions. The box entrances should be 
countersinked as show n and a small amount of 
mineral oil applied to minimize friction. 

Threading the box onto the larger cables, 
particularly one inch in diameter and larger is 
facilitated by using bolts. In this case, the 
top of the box is opened slightly to allow in¬ 
sertion of the cable and then is cinched down 
with the bolts. For smaller cables this is us¬ 
ually not necessary and the box may be put 
together with common wood screws. 

Most manufacturers furnish semiflexible 
coaxial cable in 1000 or 5000 foot lengths, 
but Phelps Dodge has special kits of la inch, 
50 ohm Foamflex with connectors for amateur 
applications. These kits are available in 50 or 
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100 foot lengths with connector, cable clamps, 
pressure-sensitive tape and seven foot length 
of flexible RG-8A/U jumper included. For ap¬ 
plications where direct burial of the cable is 
desired, this cable is available with a special 
Habirlene jacket at a slightly higher cost. Al¬ 
though the non-jacketed version costs 50e per 
foot, the nearly unlimited operating life of¬ 
fered by this type coax seerns to outweigh the 
disadvantage of its higher cost over conven¬ 
tional braided transmission lines. 

Coaxial cable characteristics 

There are six basic coaxial cable parameters 
for which values are normally published. 
These are: 

1) Characteristic Impedance 

2) Attenuation 

3) Capacitance 

4) Velocity Factor 

5) Power Rating 

6) Maximum Operating Voltage 

The first four characteristics are critically 
dependent upon the dimensional variations of 
the cable and are carefully regulated during 
the manufacturing process. The last two pa¬ 
rameters are considerably less affected by any 
dimensional variations, but are rather func¬ 
tions of the overall dimensions and type of 
coaxial cable. In addition, impedance, capaci¬ 
tance, attenuation, and velocity factor are all 
interrelated, while the voltage rating and 
power rating are pretty much independent of 
each other. 

Impedance 

The characteristic impedance of the cable 
is undoubtedly the most discussed and most 
used parameter. This quantity is directly pro¬ 
portional to the dimensions of the conductors 
and the dielectric constant of the insulating 
material as shown in Fig. 5. It is interesting 


Table 2. Comparison of optimum diameter ratios 
and impedances for coaxial lines. 




Characteristic 
Impedance (Ohms) 

Condition 

D/d 

Air 

Die¬ 

lectric 

Polyeth¬ 

ylene 

Die¬ 

lectric 

Teflon 

Die¬ 

lectric 

Minimum 

Attenuation 

3.59 

76.6 

51.0 

52.9 

Maximum Voltage 

2.72 

60.0 

39.9 

41.4 

Maximum Power 

1.65 

30.0 

20.0 

20.7 



Fig. 5. Characteristic impedance of coaxial cables. 


to note that the dimensions of the conductors 
in a coaxial line may be selected for minimum 
attenuation, maximum power or maximum 
voltage rating. Sadly enough, the dimensions 
for optimizing each of these characteristics 
are not the same; corresponding impedance 
values for optimizing each of the characteris¬ 
tics are fisted in Table 2. 

Fortunately, moderate departures from these 
optimum values do not introduce rapid 
changes in the electrical characteristics of the 
fine. For this reason, three impedance levels 
are generally accepted as reasonable compro¬ 
mises between the infinite number of possible 
values: 

50 ±2 ohms Preferred for VHF and UHF 
applications, test equipment, 
and transitions between coaxial 
line and waveguide. 

75 ±3 ohms High-frequency use to 30 me, 
very long cable runs. 

95 ±5 ohms Low capacitance, twin con¬ 
ductor cables. 

Generally speaking, the uniformity of the 
characteristic impedance has a greater effect 
on circuit performance than the absolute value 
of the impedance chosen. The larger center 
conductor of the 50-ohm fine results in a 
stronger physical structure and a more uniform 
line. Also, 50-ohm fines facilitate the design of 
coaxial connectors with excellent impedance 
matching characteristics. 

Attenuation 

As a signal proceeds from the transmitter 
along the fine to the antenna, the signal will 
decrease in magnitude because of cable at¬ 
tenuation. The attenuation in coaxial cable is 
made up of two kinds of losses; series losses in 
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Fig. 6. Attenuation of polyethylene cables. 


the center and outer conductors, and shunt 
losses in the dielectric. The series losses are 
proportional to the square root of the fre¬ 
quency and constitute the major portion of 
the cable’s attenuation. Shunt losses are caused 
by the conductivity of the dielectric material 
and are directly proportional to frequency. At¬ 
tenuation measurements at 100 me indicate 
that the conductor losses are about six times 
greater at this frequency than the dielectric 
losses. On the other hand, at 10,000 me, the 
dielectric losses are about twice as great as the 
conductor losses. 

The losses associated with the conductors 
are considerably increased when stranded con¬ 
ductors are utilized. For instance, a braided 
outer conductor will multiply the losses over a 
solid outer conductor by two or three times. 
This is because the rf currents in a coaxial line 
are always in the direction of propagation. At 
the lower frequencies the currents tend to 
follow the individual braid wires spirally 
around the cable. At high frequencies how¬ 
ever, the currents move in a straight line from 
strand to strand, dissipating energy in con¬ 
tact resistance. Therefore, a braid having a 
long lay will have less attenuation than one 
having a short lay. Mechanical considerations 
limit the lay of the braid however and greater 
stability with flexing may be attained with a 
shorter lay. The tightness with which the 
braid is woven is also important in eliminating 
instability under flexing and in decreasing con¬ 
tact resistance between braid wires. Since a 
loose or open braid, or any form of surface 
contamination, may cause erratic attenuation 
when the cable is flexed, it is important that 
the individual braid wires are not embedded in 
the dielectric or jacketing material. The braid 
signed for increased stability at UHF fre¬ 
quencies. 

Attenuation curves for the more commonly 
used coaxial cables are plotted versus fre¬ 



Fig. 7. Attenuation of Teflon cables. 


quency in Figs. 6 through 9 respectively for 
polyethylene. Teflon, foamed and semiflexible 
lines. The attenuation curves plotted in these 
graphs are based on an operating temperature 
of 68° Fahrenheit, and for accurate calcula¬ 
tions at other temperatures, the attenuation 
must be scaled according to the graph of Fig. 
10. For the climatic conditions normally found 
in the continental United States, the changes 
will amount to less than three percent, but 
under extreme temperatures, these changes 
should be considered. 

When calculating the attenuation of a trans¬ 
mission line, the effect of any standing waves 
along the line must be considered if accurate 
results are desired. If the standing wave ratio 
is greater than one, line loss is multiplied be¬ 
cause the greater effective voltages and cur¬ 
rents along the line increase its resistive and 
dielectric losses. Line loss multiplication due 
to standing waves may be calculated from the 
relationship 

SWR + ^ 

Line loss multiplier = - - - 

For convenience, line loss multipliers for 
standing wave ratios up to 11:1 are plotted in 
Fig. 11. 

Since coaxial line attenuation is given in 
decibels, it is helpful to convert to power ra¬ 
tios to determine the effect of line attenuation 
on transmitted power. Fig. 12 charts the trans¬ 
mitted power versus attenuation up to 10 db. 
If more accuracy is required, the “DB-Power, 
Voltage and Current Ratio Table” may be 
used. 

Example 150 feet of RG-9B/U is used as 
the antenna transmission line in a 144 me 
amateur installation. With an ambient tem¬ 
perature of 85°, standing wave ratio of 
2.6:1 and transmitter output power of 580 
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watts, what is the total attenuation of the 
line and how much power will be trans¬ 
mitted to the antenna? 

From Fig. 6, the attenuation of RG-9B/U 
at 144 me is 2.7 db per 100 feet. The atten¬ 
uation per 150 feet then may be found from 

Loss (db) = Lidbioo) 

100 

Where L = Length of transmission line in feet 
dbiao = Attenuation of line per 100 feet 
in db 

In this case, 

Loss (db) - 150 X - 2 - 7 = 4.05 db 
100 

This is the loss of 150 feet of RG-9B/U at 
144 me with unity SWR at 68° Fahrenheit. 
With an ambient temperature of 85°, the 
loss must be multiplied by 1.02 (see Fig. 
10). From Fig. 11, an SWR of 2.6:1 cor¬ 
responds to a line loss multiplier of 1.49. 
Under the stated operating conditions then, 
the total loss of the 150 foot transmission 
line is 

4.05 db X 1.02 X 1.49 = 6.16 db 
From Figure 1-12, 6.16 db corresponds 
to 24.2% of the transmitter power (580 
watts) will be transmitted to the antenna. 
0.242 X 580 = 139.4 watts to the antenna 

Cable capacitance 

The capacitance of solid dielectric cables 
varies inversely with the characteristic im¬ 
pedance and averages from 21 to 29.5 pf per 
foot respectively for 75- and 50-ohm cables. 
It is often desirable to have lower capacitance, 
particularly in conjunction with high-imped- 
ance circuits where the coaxial line shunts the 
input to the device. To obtain lower capaci¬ 



tances, a very thin center conductor or an air 
spaced dielectric is usually provided. In any 
case, the characteristic impedance of low ca¬ 
pacitance lines normally varies between 95- 
and 185-ohms. 

Velocity factor 

The velocity factor is defined as the ratio 
of the velocity of propagation of an rf signal 
in a cable to the velocity of propagation in 
free space. When a dielectric other than air is 
used as the insulating material, the propaga¬ 
tion of the waves is slowed down by the di¬ 
electric medium in much the same way that 
light is slowed down (and refracted) by a glass 
lens. For the case of polyethylene cables the 
velocity factor is 0.66; for Teflon, 0.695; and 
for foamed cables, between 0.78 and 0.80, de¬ 
pending upon the manufacturer. The impor¬ 
tant consideration here is that when a length 
of coaxial line is being cut to some specific 
electrical length it must be foreshortened by 
the velocity factor. As an aid in designing co¬ 
axial impedance transformers, baluns, match- 



Fig. 10. Temperature correction factor for coaxial 
cable attenuation. 
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Fig. 1 1. Effect of SWR on line attenuation. 


ing stubs, etc., the electrical wavelengths of 
various cables are tabulated in Tables 4 
through 8, for the amateur bands up to 1296 

me. 


Power rating 


Of major importance in the selection of a 
coaxial cable is the ability of the cable to 
safely carry the anticipated power. Since most 
of the medium sized cables used today will 
safely carry a full kilowatt at the lower fre¬ 
quencies, this parameter is usually of little 
consequence to the amateur who limits his op¬ 
eration to 30 me and below. However, the 
power rating of any coaxial cable decreases 
with frequency and must be considered when 
running high power on the VHF and UHF 
bands. The maximum r-f power that a coaxial 
line may safely transmit is limited by either 
(1) the voltage introduced by the peak power, 
or (2) the thermal heating due to the average 
power. Which of these factors will predomi¬ 
nate varys with the operating conditions of the 
transmission line. 

At operating frequencies over 10 me the 
power rating of the cable resolves itself into 
a problem of efficient heat transfer from the 
coaxial cable surface to the surrounding en- 



Fig. 12. DB-Power ratio. 


vironment and the maximum temperatures 
which the cable materials can withstand. 

As might be expected, the voltage and 
power ratings increase directly with the di¬ 
ameters of the cable. Additionally, the amount 
of heat which flows radially from the line de¬ 
pends upon the thermal properties of the di¬ 
electric and jacket. Radio-frequency energy 
generates heat at the center conductor, within 
the dielectric and at the shield in direct pro¬ 
portion to the individual attenuation of each. 
Excessive heat can result in movement of the 
center conductor due to softening of the di¬ 
electric, mechanical damage due to thermal 
expansion and shortened life because of accel¬ 
erated chemical action. Therefore, for any 
praticular construction, the average power rat¬ 
ing will depend upon the permissible tempera¬ 
ture rise above a stated ambient. 

Assuming that the internal temperatures are 
the same, the power rating at one frequency is 
inversely proportional to the total attenuation 
at that frequency, and the power ratings at 
any other frequency may be determined from 
the following expression: 

P, = P t - 

a, 

Where: P. = Power rating at unknown fre¬ 
quency 

P t = Power rating at test frequency 
a* = Attenuation at unknown fre¬ 
quency 

a, = Attenuation at test frequency 
Using this equation, a complete set of power 
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rating curves may be plotted if the attenuation 
curves are known. However, the power curves 
should not be plotted below 10 me because 
electric breakdown rather than thermal limita¬ 
tions will govern. 

Since a standing wave ratio along a trans¬ 
mission line multiplies the attenuation of the 
line, it will also decrease the power rating of 
the cable. This is because there are larger ef¬ 
fective voltages and currents along a line with 
a standing wave ratio greater than 1:1 and 
hence considerable more heating of the con¬ 
ductors and dielectric. If it is assumed that 
the radial transfer of heat from the inner con¬ 
ductor to the atmosphere is the predominate 
factor, the power rating at other than unity 
SWR will be changed by a factor equal to the 
reciprocal of the new SWR; this power de¬ 
rating factor is plotted in Fig. 15. 

Example If a coaxial cable has a power rat¬ 
ing of 1000 watts at a specified frequency 
for an SWR of 1:1, the power rating with 
a SWR of 1.6:1 would be approximately 
625 watts at the same frequency. 

Another factor which derates the power 
handling capacity of the cable is the altitude. 
This is because as the altitude is increased 
above sea level, the less dense atmosphere is 
a less efficient heat conductor and the power 
rating must be decreased accordingly. This 
altitude derating factor is illustrated graphi¬ 
cally in Fig. 16. Consequently, when consider¬ 
ing the maximum operating power of a coaxial 
line, four factors must be considered: fre¬ 
quency, standing wave ratio, ambient temper¬ 
ature, and altitude. 

Example Consider the hypothetical case of 
high power 432 me equipment located on 
top of a mountain under conditions: 

Altitude—5000 feet 

Ambient temperature—120° Fahrenheit 

Standing Wave Ratio—3:1 
Assuming RG-8/U coaxial line is used, what 
is the maximum power that may be safely 
used? 

Looking at the power rating curve in Fig. 
13, at 432 me RG-8/U will safely carry 430 
watts of rf at sea level at 100 degrees 
Fahrenheit. Assuming that the station is 
5000 feet above sea level, the power rating 
must be decreased by 7% as shown in Fig. 
16 to 400 watts. Since the local temperature 
is 120 degrees, the power must be further 
reduced by 28% (Polyethylene curve in Fig. 
14) to 288 watts. In as much as the SWR 
is 3:1, a further reduction of 67% is re¬ 
quired, yielding a total power capability 
under the stated conditions of 76 watts, 
more than a five to one reduction from the 
initial rated 430 watts. 



Fig. 14. Power rating factor for coaxial cables. 

For higher ambient temperatures or for in¬ 
creased power ratings. Teflon cables are de¬ 
sirable. Teflon has a slightly lower high-fre¬ 
quency attenuation because of the lower dis¬ 
sipation factor, but because of their relatively 
high cost, Teflon cables are used only when 
their superior temperature characteristics or 
improved performance are economical. 

Phase temperature characteristic 

This term is of particular significance to 
those amateurs designing phased arrays where 
the phase relationship between signals travel¬ 
ing on different transmission lines is critical. 
This term is used to establish the variation in 
cable length with temperature. The reasons 
for variation are obvious when considering 
that all materials expand and contract with 
temperature. It is interesting to note that flexi¬ 
ble braided cable is very poor in this respect, 
whereas a good quality semiflexible cable will 
change less than 15 parts per million per de¬ 
gree Fahrenheit. 
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Table 3. DB power, voltage arid current ratios. 


DB 

Power Ratio 

Voltage or 
Current Ratio 

Gain 

Loss 

Gain 

Loss 

0.1 

1.02 

.977 

1.01 

.989 

0.2 

1.05 

.955 

1.02 

.977 

0.3 

1.07 

.933 

1.03 

.966 

0.4 

1.10 

.912 

1.05 

.955 

0.5 

1.12 

.891 

1.06 

.944 

0.6 

1.15 

.871 

1.07 

.933 

0.7 

1.17 

.851 

1.08 

.923 

0.8 

1.20 

.832 

1.10 

.912 

0.9 

1.23 

.813 

1.11 

.902 

1.0 

1.26 

.794 

1.12 

.891 

1.1 

1.29 

.776 

1.13 

.881 

1.2 

1.32 

.759 

1.15 

.871 

1.3 

1.35 

.741 

1.16 

.861 

1.4 

1.38 

.724 

1.17 

.851 

1.5 

1.41 

,708 

1.19 

.841 

1.6 

1.44 

.692 

1.20 

.832 

1.7 

1.48 

.676 

1.22 

.822 

1.8 

1.51 

.661 

1.23 

.813 

1.9 

1.55 

.646 

1.24 

.803 

2.0 

1.58 

.631 

1.26 

.794 

2.1 

1.62 

.617 

1.28 

.781 

2.2 

1.66 

.603 

1.29 

.776 

2.3 

1.70 

.588 

1.31 

.763 

2.4 

1.74 

.575 

1.32 

.759 

2.5 

1.78 

.562 

1.33 

.752 

2.6 

1.82 

.550 

1.35 

.741 

2.7 

1.86 

.538 

1.36 

.735 

2.8 

1.90 

.525 

1.38 

.724 

2.9 

1.94 

.514 

1.39 

.716 

3.0 

1.99 

.501 

1.41 

.708 

3.1 

2.04 

.490 

1.43 

.699 

3.2 

2.09 

.479 

1.44 

.692 

3.3 

2.14 

.468 

1.46 

.684 

3.4 

2.19 

.457 

1.48 

.676 

3.5 

2.24 

.446 

1.50 

.667 

3.6 

2.29 

.436 

1.51 

.661 

3.7 

2.34 

.427 

1.53 

.654 

3.8 

2.40 

.417 

1.55 

.646 

3.9 

2.45 

.408 

1.57 

.638 

4.0 

2.51 

.398 

1.58 


4.1 

2.57 

.389 

1.60 

.625 

4.2 

2.63 

.380 

1.62 

.617 

4.3 

2.69 

.372 

1.64 

.610 

4.4 

2.75 

.363 

1.66 

.603 

4.5 

2.82 

.355 

1.68 

.596 


Shielding properties 


Although it is generally accepted that the 
coaxial line offers a completely shielded 
method for rf transmission, this is not neces¬ 
sarily so. Interference and crosstalk can ap¬ 
pear between a coaxial line and surrounding 


DB 

Power Ratio 

Voltage or 
Current Ratio 

Gain 

Loss 

Gain 

Loss 

4.6 

2.88 

.347 

1.70 

.589 

4.7 

2.95 

.339 

1.72 

.582 

4.8 

3.02 

.331 

1.74 

.575 

4.9 

3.09 

.324 

1.76 

.568 

5.0 

3.16 

.316 

1.78 

.562 

5.1 

3.24 

.309 

1.80 

.556 

5.2 

3.31 

.302 

1.82 

.549 

5.3 

3.39 

.295 

1.84 

.543 

5.4 

3.47 

.288 

1.86 

.537 

5.5 

3.55 

.282 

1.88 

.531 

5.6 

3.63 

.275 

1.91 

.525 

5.7 

3.72 

.269 

1.93 

.519 

5 8 

3.80 

.263 

1.95 

.513 

5.9 

3.89 

.257 

1.97 

.507 

6.0 

3.98 

.251 

1.99 

.501 

6.5 

4.47 

.224 

2.11 

.473 

7.0 

5.01 

.199 

2.24 

.447 

7.5 

5.62 

.178 

2.37 

.422 

8.0 

6.31 

.158 

2.51 

.398 

8.5 

7.08 

.141 

2.66 

.376 

9.0 

7.94 

.126 

2.82 

.355 

9.5 

8.91 

.112 

2.98 

.335 

10.0 

10.00 

.100 

3.16 

.316 

11.0 

12.60 

.079 

3.55 

.282 

12.0 

15.80 

.063 

3.98 

.251 

13.0 

19.9 

.050 

4.47 

.224 

14.0 

25.1 

.040 

5.01 

.199 

15.0 

31.6 

.032 

5.62 

.178 

16.0 

39.8 

.025 

6.31 

.158 

17.0 

50.1 

.020 

7.08 

.141 

18.0 

63.1 

.016 

7.94 

.126 

19.0 

79.4 

.013 

8.91 

.112 

20.0 

100.0 

.010 

10.00 

.100 

21.0 

125.9 

.008 

11.22 

.089 

22.0 

158.5 

.006 

12.59 

.079 

23.0 

199.6 

.005 

14.13 

.071 

24.0 

251.2 

.004 

15.85 

.063 

25.0 

316.2 

.003 

17.80 

.056 

30.0 

1000.0 

.001 

31.62 

.032 

35.0 

3162.0 

.0003 

56.24 

.018 

40.0 

10000 

.0001 

100.00 

.010 

45.0 

31620 

.00003 

177.80 

.006 

50.0 

10* 

10* 

316.23 

.003 

55.0 

— 

— 

562.40 

.0017 

60.0 

10« 

10~« 

1000.0 

.001 


equipment due to the radiation of energy 
through the braid. Although insignificant at 
the lower frequencies, it can become quite 
troublesome in the UHF region. This radia¬ 
tion through the shield is attenuated in two 
ways; absorption by the shield material and 
reflection due to the impedance discontinuities 
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Fig. 16. Effect of altitude on power rating. 


where the individual strands of the braid cross 
one another. 

Frequently, the reflection loss from the ir¬ 
regularities of the braid material is greater 
than the attenuation through the braid. Also, 
if the braid is constructed from two different 
materials, the greater the reflections and the 
more effective the shielding. For instance, the 
use of copper and steel as a double braid 
forms a very effective low-frequency shield. 
Even greater shielding may be obtained by al¬ 
ternately interweaving layers of conductor and 
insulating materials and this “biaxial” tech¬ 
nique is often used in the manufacture of high 
voltage pulse cables. 

Cable standing wave ratio 

In the UHF region, the standing wave ratio 
of a properly terminated flexible coaxial cable 
may vary between 1.1 and 1.3, occasionally 
reaching sharp peaks of 1.6 to 1.8. This is be¬ 
cause flexible cables exhibit bad resonances at 
certain frequencies. These resonances are 
caused by periodic variations in the diameter 
of the dielectric. Small variations are inherent 
in the nature of the mechanical extrusion proc¬ 
ess and are more prevalent in Teflon than in 
polyethylene. From the standpoint of trans¬ 
mission line theory, gradual variations in cable 
diameters would cause little reflection. How¬ 
ever, abrupt discontinuities in the line that 
are repeated periodically add up to a very 
large mismatch at the input end of a long 
cable at those frequencies for which the dis¬ 
continuities are spaced by an even number of 
half cycles. 

Cutoff frequency 

Although it is not widely appreciated, co¬ 
axial cables do have an upper frequency limit. 


This so-called cutoff frequency is defined as 
that frequency at which the rf energy within 
the coaxial structure does not propagate in the 
proper mode; that is, the frequency at which 
the line acts more like a piece of waveguide 
than a piece of coax. 

The cutoff frequency is reached when the 
mean diameter of the coax becomes equal to 
one wavelength. Practical experience indicates 
that coax should not be used beyond about 
95% of this value because of the extremely 
abrupt increase in attenuation. This frequency 
is defined by the following relation: 


F„ (me) = 


7520 

(d + D) V~e 


Where: F c = Cutoff frequency 

d = Outside diameter of inner conductor 
D = Inside diameter of outer conductor 
e = Dielectric constant of insulating 
material 

The cutoff frequency should be of little conse¬ 
quence to the majority of amateur applications 
since it falls well above 10,000 me for all but 
the large diameter cables. It should be noted 
that the attenuation curves should not be pro¬ 
jected into the cutoff region because of the 
rapid change in slope. 

Special cables 

In addition to the common types of coaxial 
line with which most amateurs are familiar, 
there are several special cables that should be 
mentioned briefly. One of these is the high 
attenuation type designed specifically for at¬ 
tenuation pads and loads in instrumentation 
applications. In order to achieve high attenua¬ 
tion, RG-21/U and RG-126/U use a high re¬ 
sistance number 16 AWG Nichrome wire for 
the center conductor. Since the majority of 
attenuation is in the center conductor, the at¬ 
tenuation of these lines is roughly proportional 
to the square root of the frequency. These 
cables replace the older RG-38/U attenuating 
cable which used a lossy rubber dielectric as 
the attenuating element. In RG-38/U, the at¬ 
tenuation is nearly proportional to frequency. 

Subminiature cables which do not have 
standard RG-/U designations are seeing ex¬ 
tensive use in transistorized equipment where 
size and weight are at a premium. Cables of 
this type are available in both flexible and 
semiflexible versions with Teflon, polyethylene 
and foam dielectrics. 

Triaxial cables are available which exhibit 
very good shielding properties at frequencies 
up to 10 me. Although intended primarily for 
pulse service, they may be used in other ap¬ 
plications where noise is a problem. 
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Table 9. Equivalent international coaxial cables. 


USA 

British 

French 

Swedish 


RG-8/U 

Uniradio No. 67 

KX50MD1 

HK-50-7 

PK 47 

RG-ll/U 

Uniradio No. 57* 

KX76MD1 

- 

PK-20* 

RG-17/U 

Uniradio No. 74 

- 

HK-5017 

- 

RG-58/U 

Uniradio No. 43 

- 

HK-50A-3 

- 

RG-58A/U 

Uniradio No. 76 

- 

HK-50B-3 

- 

RG-63/U 

Uniradio No. 64 

- 

- 

- 

RG-133/U 

Uniradio No. 78 

KX100MM1 

- 

- 


*Similar to but not equivalent 


Several manufacturers have special “low- 
noise” coaxial cables which remain electrically 
neutral under conditions of shock and vibra¬ 
tion. Spurious signals may be generated by 
standard flexible cable under conditions of ex¬ 
treme flexure; these signals may well be of a 
higher level than the useful signal being trans¬ 
mitted along the line. The reduction of this 
inherent noise is obtained by applying a semi- 
conductive coating between the dielectric and 
the outer braid. 

Although other countries do not have the 
convenience of coaxial cable standardization 
that the United States does, most of them have 
cables that are equivalent or similar to stand¬ 
ard RG-/U types. Table 9 lists British, French, 
Swedish and Russian coaxial cables and their 
RG-/U counterparts. 

Coaxial cable testing 

Accurate testing of coaxial transmission lines 
normally requires sophisticated laboratory 
equipment, but some rather simple tests that 
may be made in the ham shack are useful in 
determining the quality of a particular coaxial 
cable in use. 

The easiest test is that of isolation between 
the inner and outer conductors. For this test 
a 500 volt megohmeter should be used. For 
good, high quality, unterminated coaxial cable, 
the isolation between the conductors should 
be at least 100,000 megohms. If the isolation 
is less than this, the attenuation of the line 
will be extremely high, the power rating will 
be limited and early failure may occur due to 
voltage breakdown or excessive heat. 

Impedance measurement 

Another test that is simple to perform, and 


that is more indicative of cable quality is 
measurement of the characteristic impedance 
of the line. For new, high quality coaxial ca¬ 
ble, the characteristic impedance should be 
within one or two percent of that specified by 
the manufacturer. For example, a 50 ohm line 
should have a characteristic impedance be¬ 
tween 49 and 51 ohms. If the measured im¬ 
pedance is more than two percent off, it is 
indicative of serious faults within the line. 
Poor manufacturing processes, contaminated 
dielectric, and moisture and dirt all contribute 
to the degradation of cable impedance. 

This test is easy to perform and requires 
only a grid-dip meter and an accurate capaci¬ 
tance bridge or Q-meter. First of all, one end 
of the cable to be tested is short-circuited with 
a piece of wire. The grid-dipper is then cou¬ 
pled to the other end of the line and tuned for 
a dip. Resonant points will be obtained at sev¬ 
eral different frequencies, but the one lowest 
in frequency is the one used in this measure¬ 
ment. 

Next, remove the short and measure the 
capacity of the line with the capacitance 
bridge or Q-meter. For this measurement, sev¬ 
eral readings should be made and then aver¬ 
aged for best results. Using the capacity of 
the line and the lowest frequency of resonance, 
the characteristic impedance of the line may 
be calculated from the following formula. 


z = 2^5 X UP 
fC 

Where Z„ = Characteristic impedance of the 

line 

f = Lowest, frequency of resonance 

in me 

C = Capacity in picofarads 
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Table 4. Free space wavelength. 


Example: A length of coaxial cable has a 
measured capacity of 1377 pf and the lowest 
frequency of resonance in 3.65 me. 

What is its characteristic impedance? 


2.5 X 10 : ' 
(3.65 me) (1377 pf) 


49.74 ohms 


Attenuation measurement 

The most direct method for measuring at¬ 
tenuation is to measure and compare voltages 
at the beginning and end of a properly termi¬ 
nated transmission line. A vacuum tube volt¬ 
meter may be used for this purpose at frequen¬ 
cies up to about 30 me, but at higher frequen¬ 
cies the two voltage measurements are more 
difficult to make and a more accurate method 
should be used. For frequencies up to about 
200 me, a Q-Meter may be used with rather 
accurate results. The Q-meter is simply a se¬ 
ries-resonant circuit with a variable oscillator 
and a device for indicating the peak voltage 
or Q across the variable capacitor at resonance. 

To use this method of attenuation measure¬ 
ment, the line to be tested is attached to the 
Q-meter as shown in Fig. 17; a shorting switch 
is shown in the illustration, but any method 
of shorting the cable will do; a flat piece of 
copper sheet is excellent for this purpose. The 
Q-meter is then adjusted to the resonant fre¬ 
quency of the open circuited line; when the 
line is shorted, the Q-meter should indicate 
series resonance at the same frequency. If not, 
a small frequency adjustment may be made to 
compensate for end effect and other stray ef¬ 
fects which cause slight changes in resonance. 

Note the relative reading of the voltage in¬ 
dicator on the Q-meter with the line open- 
circuited and remove the cable from the meter. 
Substitute standard composition resistors 
across the Q-meter terminals until the same 
relative meter reading is obtained. When 
the equivalent parallel resonant resistance of 
the cable is determined, the attenuation of the 
line may be calculated from: 

8.69 Z„ 


Where: a = Attenuation in rib 

Z„ — Characteristic impedance of the 
line in ohms 

R ( . = Equivalent resonant resistance 
of the line 

Since this procedure is not dependent upon 
the actual values read on the Q-meter and the 
variable capacitor dial, better accuracy is ob¬ 
tained. This is because even the most expen¬ 
sive Q-meters are rather inaccurate at VHF 


Frequency 

(me) 

X 

X/2 

X/4 

3.50 

281' 0.27" 

140' 6.13" 

70' 3.07" 

3.75 

262' 3.45" 

131' 1.73" 

65' 6.87" 

4.00 

245' 10.73" 

122' 11.37" 

61 5.69" 

7.00 

140' 6.13" 

70' 3.07" 

35' 1.53" 

7.15 

137' 6.76" 

68' 9.38" 

34' 4.69" 

7.30 

134' 8.84" 

67' 4.42" 

33' 8.21" 

14.00 

70' 3.07" 

35' 1.53" 

17' 6.77" 

14.20 

69' 3.19" 

34' 7.60" 

17' 3.80" 

14.35 

68' 6.50" 

34' 3.25* 

17' 1.63" 

21.00 

46' 10.04" 

23' 5.02" 

11' 8.51" 

21.25 

46' 3.43" 

23' 1.72" 

11' 6.86" 

21.45 

45' 10.25" 

22' 11.13" 

11' 5.57" 

28.00 

35' 1.53" 

17' 6.77" 

8' 9.38* 

28.50 

34' 6.14" 

17' 3.07" 

8' 7.54* 

29.00 

33' 11.00" 

16' 11.50" 

8' 5.75" 

29.70 

33' 1.44" 

16' 6.72" 

8' 3.36" 

50.0 

236.06" 

118.03" 

59.02" 

51.0 

231.43" 

115.72" 

57.86" 

52.0 

226.98” 

113.49" 

56.75" 

53.0 

222.70" 

111.35" 

55.68* 

54.0 

218.57" 

109.29" 

54.64" 

144.0 

81.97" 

40.98" 

20.49" 

145.0 

81.40" 

40.70" 

20.35" 

146.0 

80.84" 

40.42* 

20.21" 

147.0 

80.29" 

40.15" 

20.07" 

148.0 

79.75" 

39.88" 

19.99" 

220.0 

53.65" 

26.83" 

13.41" 

222.5 

53.05" 

26.52" 

13.26" 

225.0 

52.46" 

26.23" 

13.12" 

420.0 

28.10" 

14.05" 

7.03* 

425.0 

27.77" 

13.89" 

6.94" 

432.0 

27.32" 

13.66" 

6.83" 

440.0 

26.83" 

13.41' 

6.71" 

450.0 

26.23* 

13.12* 

6.56” 

1215.0 

9.71" 

4.86" 

2.43" 

1225.0 

9.64" 

4.82" 

2.41" 

1250.0 

9.44" 

4.72" 

2.36" 

1275.0 

9.26" 

4.63" 

2.32" 

1296.0 

9.11" 

4.55" 

2.28" 



Fig. 17. Test setup for measuring coaxial cable 
attenuation. 
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Table 5. Coaxial cable wavelength. Polystyrene 
dielectric. Velocity of propagation = 0.66. 


Frequency 

(me) 

X 

X/2 

X/4 

3.50 

185' 5.70“ 

92' 8.85" 

46' 4.42" 

3.75 

173' 1.32' 

86' 6.66" 

43' 3.33" 

4.00 

162' 3.48' 

81' 1.74" 

40' 6.87" 

7.00 

92' 8.85" 

46' 4.42" 

23' 2.21" 

7.15 

90' 9.50” 

45' 4.75" 

22' 8.38' 

7.30 

88' 11.11" 

44' 5.56" 

22' 2.78' 

14.00 

46' 4.42" 

23' 2.21' 

11' 7.11' 

14.20 

45' 8.59" 

22' 10.29" 

11' 5.15" 

14.35 

45' 2.85" 

22' 7.43" 

11' 3.71" 

21.00 

30' 10.95" 

15' 5.48" 

7' 8.74" 

21.25 

30' 6.59" 

15' 3.29' 

7' 7.65" 

21.45 

30' 3.17" 

15' 1.58" 

7' 6.79" 

28.00 

23' 2.21' 

11' 7.11" 

5' 9.55" 

28.50 

22' 9.33" 

11' 4.67" 

5' 8.33" 

29.00 

22' 4.62" 

11' 2.31" 

5' 7.15" 

29.70 

21' 10.31" 

10' 11.16" 

5' 5.58" 

50.0 

155.80" 

77.81" 

38.91" 

51.0 

152.74" 

76.37" 

38.19" 

52.0 

149.81" 

74.90" 

37.45" 

53.0 

146.98" 

73.49" 

36.75" 

54.0 

144.26" 

72.13" 

36.06" 

144.0 

54.10" 

27.05" 

13.52" 

145.0 

53.72" 

26.86" 

13.43" 

146.0 

53.36’ 

26.68" 

13.34' 

147.0 

52.99" 

26.50’ 

13.25" 

148.0 

52.64" 

26.32" 

13.16" 

220.0 

35.41" 

17.71" 

8.85" 

222.5 

35.01" 

17.51" 

8.75" 

225.0 

34.62' 

17.31" 

8.66" 

420.0 

18.55" 

9.27" 

4.64" 

425.0 

18.33" 

9.17" 

4.58" 

432.0 

18.03" 

9.02" 

4.51" 

440.0 

17.71" 

8.85" 

4.43" 

450.0 

17.31' 

8.66” 

4.33" 

1215.0 

6.41" 

3.21" 

1.60" 

1225.0 

6.36" 

3.18" 

1.59" 

1250.0 

6.23" 

3.12" 

1.56" 

1275.0 

6.11' 

3.06" 

1.53' 

1296.0 

6.01" 

3.00" 

1.50' 


frequencies. On the other hand, tests have 
shown that standard composition resistors ex¬ 
hibit constant resistance from DC to about 
200 me and the comparison method yields pre¬ 
cision of about 5 percent for 50 ohm coaxial 
cables. 

Example: What is the attenuation of a 50 olim 
coaxial cable with an equivalent parallel 
resonant resistance of 91 ohms? 

8.69 X 50 . _ „ 

a =- = 4.S db attenuation 

91 


Table 6. Coaxial cable wavelength. Teflon dielec¬ 
tric. Velocity of propagation = 0 695. 


| Frequency 
(me) 

X 

X/2 

X/4 

3.50 

195' 3.73" 

97' 7.86" 

48' 9.93" 

3.75 

182' 3.48" 

91' 1.74’ 

45' 6.87" 

4.00 

170' 10.76” 

85' 5.38" 

42' 8.69" 

7.00 

97' 7.86" 

48' 9.93" 

24' 4.97" 

7.15 

95' 7.28" 

47' 9.64" 

23' 10.82" 

7.30 

93' 7.70" 

46' 9.85" 

21' 3.93" 

14.00 

48' 9.93" 

24' 4.97" 

12' 2.49” 

14.20 

48' 1.68" 

24' 0.84" 

12' 0.42" 

14.35 

47' 7.64" 

23' 9.82" 

11' 10.91" 

21.00 

32' 6.62" 

16' 3.31" 

7' 3.66" 

21.25 

32' 2.25" 

16' 1.01" 

7' 2.51" 

21.45 

31' 10.41" 

15' 11.21" 

7' 1.61" 

28.00 

24' 4.97’ 

12' 2.49" 

6' 1.25' 

28.50 

23' 11.83" 

11' 11.91" 

5' 11.96" 

29.00 

23' 6.86' 

11' 9.43' 

5' 10.72* 

29.70 

23' 0.22" 

11' 6.11" 

5' 9.06" 

50.0 

164.06" 

82.03" 

41.02" 

51.0 

160.84" 

80.42" 

40.21' 

52.0 

157.75' 

78.88" 

39.44" 

53.0 

154.77" 

77.39" 

38.69' 

54.0 

151.91" 

75.96" 

37.98" 

144.0 

56.97" 

28.48" 

14.24" 

145.0 

56.57' 

28.29* 

14.14' 

146.0 

56.19" 

28.09" 

14.05" 

147.0 

55.80" 

27.90" 

13.95" 

148.0 

55.43" 

27.71" 

13.86" 

220.0 

37.29" 

18.64" 

9.32" 

222.5 

36.87' 

18.43" 

9.22” 

225.0 

36.46" 

18.23" 

9.11" 

420.0 

19.53" 

9.77" 

4.89" 

425.0 

19.30" 

9.65" 

4.83" 

432.0 

18.99" 

9.50" 

4.75" 

440.0 

18.64" 

9.32" 

4.66" 

450.0 

18.23" 

9.12" 

4.56" 

1215.0 

6.75" 

3.38” 

1.69” 

1225.0 

6.67" 

3.34" 

1.67" 

1250.0 

6.56" 

3.28" 

1.64" 

1275.0 

6.43" 

3.22" 

1.61' 

1296.0 

6.33" 

3.16" 

1.58" 


Time domain reflectometry 

In military and commercial installations, the 
time domain reflectometry technique is used 
to determine the performance of coaxial cable 
systems. Although this system in its commer¬ 
cial form is much too sophisticated for most 
amateur installations, it should be mentioned 
in passing. This technique uses pulse-echo 
measurements to locate points of impedance 
change along a coaxial transmission line and 
has been referred to as a “closed loop” radar 
system. Here a fast rising voltage pulse is re¬ 
petitively fed into the transmission line under 
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Table 7. Coaxial cable wavelength. Amphenol poly- Table 8. Coaxial cable wavelength. Belden foam- 
foam dielectric. Velocity of propagation = 0.80. core dielectric. Velocity of propagation = 0.78. 


Frequency 

(me) 

X 

A/2 

A/4 

3.50 

224' 9.82" 

112' 4.91" 

56' 2.46" 

3.75 

209' 9.96" 

104' 10.98" 

52' 5.49" 

4.00 

196' 8.58" 

98' 4.29" 

49' 2.15" 

7.00 

112' 4.90" 

56' 2.45" 

28' 1.23" 

7.15 

110' 0.61" 

55' 0.31" 

27' 6.15" 

7.30 

107' 9.47" 

53' 10.74" 

26' 11.37" 

14.00 

56' 2.45" 

28' 1.23" 

14' 0.61" 

14.20 

55' 4.95" 

27' 8.48" 

13' 10.24" 

14.35 

54' 10.00" 

27' 5.00" 

13' 8.51" 

21.00 

37' 5.64" 

18' 8.87" 

9' 4.43* 

21.25 

37' 0.35" 

18' 6.17" 

9' 3.09* 

21.45 

36' 8.20* 

18' 4.10" 

9' 2.05" 

28.00 

28' 1.23" 

14' 0.61" 

7' 0.31" 

28.50 

27' 7.31" 

13' 9.66" 

6' 10.83" 

29.00 

27' 1.60" 

13' 6.80" 

6' 9.40" 

29.70 

26' 5.95" 

13' 2.98" 

6' 7.49" 

50.0 

188.85" 

94.42" 

47.21" 

51.0 

185.14" 

92.57" 

46.29" 

52.0 

181.58" 

90.79" 

45.40" 

53.0 

178.16" 

89.08" 

44.54* 

54.0 

174.86" 

87.43" 

43.71" 

144.0 

65.57” 

32.79" 

16.39" 

145.0 

65.12" 

32.56* 

16.28" 

146.0 

64.67" 

32.34" 

16.17* 

147.0 

64.23" 

32.12" 

16.05" 

148.0 

63.80" 

31.90" 

15.95" 

220.0 

42.92" 

21.46" 

10,73" 

222.5 

42.44" 

21.22" 

10.61" 

225.0 

41.97" 

20.98" 

10.49" 

420.0 

22.48" 

11.24" 

5.62" 

425.0 

22.22" 

11.11" 

5.55" 

432.0 

21.86" 

10.93" 

5.46" 

440.0 

21.46" 

10.73" 

5.37" 

450.0 

20.98" 

10.49" 

5.25" 

1215.0 

7.77" 

3.89" 

1.94" 

1225.0 

7.71" 

3.85" 

1.93* 

1250.0 

7.55" 

3.78" 

1.89" 

1275.0 

7.41" 

3.70" 

1.85" 

1296.0 

7.29" 

3.64" 

1.82" 


Frequency 

(me) 

X 

A/2 

A/4 

3.50 

219' 2.37" 

109' 7.19" 

54' 9.59" 

3.75 

204' 7.01" 

102' 3.51" 

51' 1.75" 

4.00 

191' 9.57" 

95' 10.59" 

47' 11.39" 

7.00 

109' 7.18* 

54' 9.59" 

27' 4.80* 

7.15 

107' 3.59" 

53' 7.80" 

26’ 9.90* 

7.30 

105' 1.14" 

52' 6.57" 

26' 3.29" 

14.00 

54' 9.59" 

27' 4.80" 

13' 8.40" 

14.20 

54' 0.33" 

27' 0.17" 

13' 6.08" 

14.35 

53' 5.55" 

26' 8.78" 

13' 4.39" 

21.00 

36' 6.39* 

18' 3.20" 

9' 1.60" 

21.25 

36' 1.24* 

18' 0.62" 

9' 0.31" 

21.45 

35' 9.20* 

17' 10.60" 

8' 11.30" 

28.00 

27' 4.80" 

13' 8.40" 

6' 10.20" 

28.50 

26' 11.03" 

13' 5.51" 

6' 8.76" 

29.00 

26' 5.46" 

13' 2.73" 

6' 7.36" 

29.70 

25' 10.00" 

12' 11.00" 

6' 5.50" 

50.0 

184.13* 

92.06* 

46.03" 

51.0 

180.52" 

90.26" 

45.13* 

52.0 

177.04" 

88.52" 

44.26" 

53.0 

173.70" 

86.89’" 

43.43" 

54.0 

170.49" 

85.24" 

42.62" 

144.0 

63.93* 

31.97" 

15.98" 

145.0 

63.49* 

31.75* 

15.87" 

146.0 

63.06" 

31.53" 

15.76" 

147.0 

62.63" 

31.31" 

15.66" 

148.0 

62.21" 

31.10" 

15.55" 

220.0 

41.85" 

20.92" 

10.46" 

222.5 

41.38" 

20.69* 

10.34" 

225.0 

40.92" 

20.46* 

10.23" 

420.0 

21.92" 

10.96" 

5.48" 

425.0 

21.66" 

10.83" 

5.42" 

432.0 

21.31" 

10.66" 

5.33" 

440.0 

20.92" 

10.46" 

5.23" 

450.0 

20.46" 

10.23" 

5.11" 

1215.0 

7.58* 

3.79" 

1.89" 

1225.0 

7.52* 

3.76" 

1.88" 

1250.0 

7.37" 

3.68" 

1.84* 

1275.0 

7.22" 

3.61" 

1.81* 

1296.0 

7.10" 

3.55" 

1.78" 


test; impedance changes along the line reflect 
some of the energy and the reflections are 
viewed on an oscilloscope. Because the pulse 
travels down the line at a known speed (de¬ 
termined by the velocity factor of the cable), 
impedance changes separated in space are sep¬ 
arated in time and appear as individual “pips” 
on the scope. Furthermore, the shape and size 
of each reflection is indicative of the type of 
impedance discontinuity present. 

This system is particularly useful in large 
installations where it is desirable to locate 
physical deformities, breaks and other injuries 


without complete disassembly and examina¬ 
tion. Since this technique indicates the nature 
of the problem, it is possible to determine such 
things as impedance discontinuities caused by 
a tightly squeezed cable clamp or improperly 
installed connectors. In one case the time do¬ 
main reflectometry technique showed exactly 
where to examine a cable in an antenna tower 
to find a cable injury caused by a rifle bullet. 
On a large ship a mismatch problem was pin¬ 
pointed and upon investigation was found to 
be in the vicinity of steam pipes that had 
softened the cable dielectric. 
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Coaxial cable installation 

In the installation and use of coaxial trans¬ 
mission lines, there are seven basic rules which 
must be followed if the most advantageous 
use of the line is to be realized. These are as 
follows: 

1. Select cables well within their electrical 
ratings. 

2. Do not specify Teflon dielectric cables 
unless the power ratings or ambient 
temperature exceeds the safe values for 
polyethylene. 

3. Seal the ends of all cables during stor¬ 
age to preclude damage from moisture 
and dirt. 

4. Do not install coaxial cable in close 
proximity to “hot spots” such as heat 
dissipating resistors or vacuum tubes. 

5. Avoid bending radii less than ten times 
the cable diameter. 

6. Use hanger straps or clamps to relieve 
strain on long cable runs. 

7. Use the least number of coaxial con¬ 
nectors possible; they increase the stand¬ 
ing wave ratio. 

Long coaxial cable runs 

When long horizontal cable runs are re¬ 
quired in a particular installation, the coaxial 
cable should be lashed to a suspended steel-re¬ 
inforced cable messenger. It is important that 


the proper messenger be selected on the basis 
of length, weight and climatic conditions. For 
most amateur installations where cable diame¬ 
ters are less than V- inch in diameter, and 
where suspension lengths of 150 feet or less are 
required, steel-reinforced messenger cable with 
a tensile strength of 80,000 pounds is satis¬ 
factory. The coaxial cable is then lashed to 
the messenger cable with hard AWG #12 
aluminum lashing wire. The easiest and most 
reliable method of lashing is to spirally wind 
the lashing wire around the coaxial cable and 
the messenger. Care should be taken so that 
the lashing is taut and pitch is uniform. When 
coaxial connectors must be installed along a 
suspended cable run, an expansion loop must 
be provided. This loop allows for thermal ex¬ 
pansion and contraction, relieving axial stress 
on the connector, and effectively anchors the 
inner and outer conductor together, preventing 
relative motion between them. 

Selecting coaxial cable 

If in the selection of a coaxial transmission 
line the impedance, attenuation and other cri¬ 
teria are optimized, the maximum use of the 
cable will be obtained. As an aid to coaxial 
cable selection. Table 10 lists all of the RG-/U 
cables in common use today along with their 
most important operating parameters. Foamed 
flexible cables are contained in a separate 
chart at the end of the RG-/U listing. 




DETERMINE THE U3MEST RESONANT FREQUENCY OF THE CABLE MEASURE THE CAPACITANCE OF TIC CABLE 


Fig. 18. Test arrangements for determining coaxial cable impedance. 
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Table 10, Coaxial cable characteristics. 


Conductor 

Dielectric 

Material 

| 


t. Strand 


Mat 

O.D. 

Inner | Outer 








Attenuation 
in db/100 ft 

Max. 

lYax. 

Engineering Oata 

1 

Opr. 

Power 



sc sc 

sc sc 


sc sc 
sc sc 


Replaced by 
RG-58/U 


Now designated as 
RG-212/U 


Replaced by 
RG-6SB/J 


Now designated as 
RG-213/U 


Now designated as 
RG-214/U 


RG-8A/U with 
armor. Now 
designated as 
RG-215/U 


RG-UA/U with 
armor. 


Now designated as 
RG-216/U 


Now designated as 
RG-217/U 


Now designated as 
RG-218/U 

Cancelled. Assigned 
new nomencla¬ 
ture as RG-177/U 


Now designated as 
RG-219/U 


2.6 9.5 
2.4 8.8 
2.4 8.8 
2.8 11.0 
2.8 11.0 
2.0 7.8 
2.1 9.0 
2.1 9.0 
2.0 8.5 
2.3 8.6 

2.3 8.6 
2.1 9.0 
2.1 9.0 

2.1 7.8 
2.1 7.8 
2.1 7.8 
2.1 7.8 
2.1 7.8 

2.1 7.8 

1.4 6.2 
1.4 6.2 
1.58 6.5 

1.2 6.7 
0.85 4.2 
0.85 4.2 


0.85 4.2 

0.85 4.2 
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RG/U 

Type 

Innar 

Conductor 


Mat. 

Strand 


23 C 
23A C 

24 C 
24A C 

29 C 

33 C 

34 C 
34B C 

35 C 
35B C 

36 C 
42 HR 

54 C 
54A C 

55 C 
55A SC 
558 SC 

57 C 
57A C 

58 C 
58A TC 
58B C 



Engineering Data 


19 C 0.250 

19A C 0.250 

20 C 0.250 

20A C 0.250 

21 HR 0.0508 

21A HR 0.0508 

22 C 7/0.0152 

22 A C 7/0.0152 

22B C 7/0.0152 


7/0.0285 A1 

7/0.0285 A1 

7/0.0285 A1 

7/0.0285 A1 

20 AWG A1 

10 AWG A1 

7/0.0285 A1 

7/0.0249 A1 


21 AWG A1 

7/26 AWG A1 

7/0.0152 A1 

20 AWG A1 


7/0.0285 A1 

7/0.0285 A1 

20 AWG A1 

19/0.0071 A1 

20 AWG A1 


NVG 1.120 - 

NVB 1.120 

NVGA 1.195 

NVBA 1.195 - 

NVG 0.332 SC SC 

NVB 0.332 SC SC 

V 0.405 - TC 

NVG 0.420 - TC 

NV8 0.420 TC TC 

V 0.650 C 

NVB 0.6S0 C 

VA 1.034 C 

NVBA 1.034 C 

0.184 
0.470 
0.625 
0.630 
0.945 

0.945 - 1 

1.180 

NVG 0.342 SC 

V 0.275 

P 0.250 

P 0.206 TC 

NVB 0.216 SC 

PB 0.206 TC 

V 0.625 

NVB 0.625 - 

V 0.195 - 

V 0.195 

NVB 0.195 




0.68 3.5 14000 8400 
0.68 3.5 14000 8400 


Now designated as 0.68 3.5 

RG-220/U 

0.68 3.5 


Now designated as | 0.68 3.5 14000 8400 

15.0 46.0 ” nn 

Now designated as 15.0 46.0 

RG-222/U 

Two conductors 3.6 13.7 

Two conductors — — 

Two conductor — — 

balanced cable. 

Conductors 

Two conductors 1.7 7.3 

Two conductors 1.7 7.3 

Two conductors 1.7 7.3 

Two conductors 1.7 7.3 

RG-23A/U with 


Replaced by 


Replaced by 



4.8 18.0 

1.8 7.5 

1.4 5.9 

0.7 4.2 

0.85 3.6 

17.0 54.0 

Replaced by — — 

RG-54A/U 

3.1 12.0 

4.2 16.0 

4.8 16.8 

Now designated as 4.8 16.8 

RG-223/U 

Two conductors 3.0 13.6 

Two conductors 3.0 13.6 

4.2 16.0 

5.3 220 

4.2 13,0 
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Inner 

Conductor 

Dielectric 

Material 

Mat. 

Strand 



58C TC 
59 CW 
59A CW 
59B CW 
62 CW 
62A CW 

62 B CW 

63 CW 
63A C 
63 B CW 


19/0.0071 A1 

22 AWG A1 


22 AWG A2 

0 0253 A2 

7/32 AWG A2 

22 AWG A2 

22 AWG A1 

0.0253 A2 

32 AWG A1 


65A F 32 AWG 

71 CW 22 AWG 

71A CW 22 AWG 

71B CW 0.0253 

72 CW 22 AWG 

73 C 20 AWG 


79 CW 22 AWG 

79B CW 0.0253 


1 


0.1045 A1 


87A SC 7/0.032 FI 

89 CW 22 AWG A2 

93 C 19/0.040 F2 

94 SC 19/0.0255 F2 

94A SC 19/0.0254 F2 

100 C 19/0.0147 A1 



NVB 0 195 - 

V 0.242 

NVB 0.242 - 

NVB 0.242 

V 0.242 

NVB 0.242 

NVB 0.242 

V 0.405 - 

V 0.405 

NVB 0.405 - 

V 0.405 - 

NVB 0.405 

P 0.250 TC 

V 0.250 TC 

PB 0.250 TC 

V 0.630 

C 0.275 C 

NVGA 0.615 C 

NVBA 0.615 C 

VA 0.475 

NVBA 0.475 - 

V 0.405 

NVBL 1.000 - 

NVBA 1.565 

FG 0.425 SC 

V 0.632 

FG 0.710 

FG 0.445 C 

FG 0.500 C 

V 0.242 - 


IMf/CU “ - 

ante . Engineering Data 

Ohms) (p,/,t) 


5.3 22.0 1900 300 

3.8 14.0 2300 

4.0 14.0 2300 

4.0 14.0 2300 

3.1 10.0 750 

3.1 10.0 750 

3.1 10.0 750 


10.0 Replaced by 
RG-63B/U 

10.0 

44.0 High impedance 

video cable used 
as delay line 
44.0 


1000 

3.1 10.0 750 

3.1 10.0 750 

3.1 10.0 750 


1.4 6.2 

Now designated as 1.4 6.2 

RG-224/U 

2.0 

RG-63B/U with 2.0 
armor 


RG-35B/U with 
lead sheath in 
lieu ol armor 
RG-84A/U with 
special armor 
For replacement 
purposes only. 
Use RG-225/U 


5500 1280 

7000 1280 


Replaced by 
RG-117/U 
Now designated as 
RG-226/U 


108 TC 7/28 AWG A1 


NVG 0.235 


Two conductors 
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RG/U 

Type 

Inner 

Conductor 

Dielectric 

Material 


Mat. 

Strand 


108A 

TC 

7/28 AWG 

A1 


Imped¬ 

ance 

(Ohms) 


111 
111A 

114 CW 
114A CW 

115 SC 
115A SC 

116 SC 

117 C 

118 C 

119 C 

120 C 


Inner Outer 


0.235 - TC 

0.490 TC TC 

0.490 TC TC 

0.405 
0.405 

0.375 SC 

0.415 SC 

0.490 SC 

0.730 - 

0.795 - 

0.465 C 

0.525 C 

0.160 

0.240 - 

0.600 - 

0.280 
0.625 
0.710 
0.405 

FG 0.233 - SC 

FG 0.190 - SC 

FG 0.190 - SC 

FG 0.206 SC SC 

FG 0.206 SC SC 

FG 0.325 SC SC 

FG 0.325 SC SC 

FG 0.410 - SC 

FG 0.375 - C 

VA 1.937 - 



Attenuation 
in db/100 ft 

Max. 

Max. 

Engineering Data 


— 

Opr. 

Volts 

Power 

Watts 


(100 

(1000 

RMS 

a, 50m c 

1 

me) 

me) 





4.5 

Two conductors 

6.0 

Two conductors 

6.0 

Two conductors 

6.8 

Special low 

6.8 

capacitance 
Special low 

9.5 

capacitance 

9.5 


’9.5 

Now designated as 

’9.0 

RG-227/U 

Now designated as 


Now designated as 


High temperature 

RG-119/U with 
armor 

Same as RG-58A/U 
except smaller 
size and lighter 


Replaced by 

Special low 
capacitance 
High attenuation 

Two conductors 

RG-130/U with 
armor 


High temperature 
similar to 
RG-59A/U 


High temperature 
similar to 
RG-58C/U 


High temperature 
similar to 


High temperature 
similar to 


High temperature 
similar to 
RG-ll/U 

High temperature, 
low capacitance 
RG-19/U with 
armor 


— 

— 

1000 

- 

- 

1000 

- 

- 

1000 - 

- 

- 

1000 

- 

- 

1000 

- 

- 

5000 

- 

- 

4000 

- 

- 

5000 

- 

- 

7000 

- 

- 

7000 - 

- 

- 

6000 

- 

- 

6000 

7,0 

29.0 

1900 

— 

— 

2300 

- 

- 

2000 

- 

70.0 

3000 

- 

- 

8000 

- 

- 

8000 

- 

- 

4000 

- 

- 

2300 

- 

- 

1900 


- 

1900 


- 

1900 

- 

- 

1900 

- 

- 

3000 

- 

- 

3000 - 

- 

- 

5000 

- 

- 

1000 

0.68 

3.5 

14000 8400 
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RG/U 

Type 

Inner 

Conductor 


1 Mat. 

Strand 



150 TC 
149 TC 

156 TC 

157 TC 

158 TC 

159 SC 
IP) SB 

164 

165 SC 

166 SC 
CW 


7/21 AWG A1 

7/26 AWG A1 

7/26 AWG A! 

7/21 AWG A1 

19/24 A1 

AWG 

37/.0284 A1 

20 AWG F2 

7/38 AWG FI 

0.1045 A1 

7/0.032 FI 

7/0.032 FI 

7/34 AWG A1 


Three braids 
TC. GS. TC 
Same as 
RG-156/U 
Same as 
RG-156/U 

- SC 
SC 

- C 
SC 
SC 
TC 

SC SC 


52.0 29.5 RG-8/U with armor 2.1 9.0 4000 1445 

75.0 - RG-149/U with - 


75.0 

50.0 30.0 

50.0 38.0 

25.0 78.0 


RG-149/U with 
armor 
Low noise 


29.0 Replaced by 
RG-142/U 
20.0 Miniature 


10000 

15000 


0.85 3.6 


9.0 30.0 


1000 
10000 7450 

5000 
5000 
1500 125 


7/26 AWG A1 

7/0.004 FI 

7/0.0067 FI 


SCW 
SCW 
SCW 
SCW 
C 
SC 
C 
SC 
5 C 


19/0.037 F3 


7/0.0296 A1 

7/0.0296 A1 

7/0.0296 A1 


- SC 
SC 
SC 

GS TC 

SC 
SC 

SC SC 

SC 
C 

SC SC 

- C 

SC SC 

c 


15.3 I 
14.5 

12.0 Two conductor 

High temperature 
miniature cable 
High temperature 
miniature cable 


50.0 Low noise pulse 

cable 

— High temperature 

miniature cable 

— High temperature 

miniature cable 


14.5 Replaces RG-62C/U 3.1 10.0 

29.0 Formerly RG-117/U - 

29.5 Formerly RG-5B/U 2.4 9.1 

29.5 Formerly RG-8A/U 2.1 9.0 

29.5 Formerly RG-9B/U 2.3 8.6 

29.5 Formerly RG-10A/U 2.1 9.0 


2.4 

9.1 

3000 

600 

2.1 

9.0 

5000 

1445 

2.3 

8.6 

5000 

1445 

2.1 

9.0 

5000 

1445 
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RG/U 

Inner 

Conductor 

Dielectric 

Jacket 

Shield 

Imped- 

Cap. 

Engineering Data 

Attenuation 
In db/100 ft 

Max. 

Opr. 

Max. 

Power 

Type 



Material 





ance 

(Ohms) 

(p»/ft> 



Volts 

Watts 


Mat. 

Strand 


Mat. 

O.D. 

Inner 

Outer 


(100 

me) 


RMS 

@50me 

216 

TC 

7/0.0159 

A1 

NVB 

0.425 

B 

B 

75.0 

20.5 

Formerly RG-13A/U 

2.15 

8.4 


1445 

217 

a 

0.106 

A1 

NVB 

0.545 

B 

B 

50.0 

29.5 

Formerly RG-14A/U 

1.4 

5.6 


1280 

218 

9 

0.195 

A1 

NVB 

0.870 

B 

B 

50.0 

29.5 

Formerly RG-17A/U 

0.96 

4.4 

11000 

7450 

219 

B 

0.195 

A1 

NVBA 

0.945 


c 

50.0 

29.5 

Formerly RG-18A/U 

0.96 

4.4 

11000 

7450 

220 

B 

0.260 

A1 

NVB 

1.120 

B 

II 

50.0 

29.5 

Formerly RG-19A/U 

0.69 

3.6 

14000 

8400 

221 

B 

0.260 

At 

NVBA 

1.195 


B 

50.0 

29.5 

Formerly RG-20A/U 

0.69 

3.6 

14000 

8400 

222 

HR 

0.0556 

A1 

NVB 

0.332 

sc 

sc 

50.0 

- 

Formerly RG-21A/U 

15.0 

46.0 

2700 

- 

223 

SC 

0.035 

At 

NVB 

0.216 

sc 

sc 

50.0 

29.5 

Formerly RG-55A/U 

4.6 

16.8 

1900 

335 

224 

C 

0.106 

A1 

NVBA 

0.615 

c 

c 

50.0 

29.5 

Formerly RG-74A/U 

1.4 

5.6 

7000 

1280 

225 

SC 

7/0.0312 

FI 

FG 

0.430 

sc 

sc 

50.0 

29.5 

Formerly RG-87A/U 

- 

- 

5000 

- 

226 

SC 

19/.0254 

F2 

FG 

0.500 

c 

c 

50.0 

27.0 

Formerly RG-94A/U 

- 

- 

7000 

- 

227 

SC 

7/0.0312 

FI 

FGA 

0.490 

sc 

sc 

50.0 

29.5 

Formerly RG-116/U 

- 

- 

5000 

- 

228 

C 

0.190 

FI 

FGA 

0.795 

- 

c 

50.0 

29.0 

Formerly RG-118/U 

- 

- 

7000 

- 

235 

SC 

7/0.028 

F2 

PF 

0.750 

sc 

sc 

50.0 

29 5 

RG-115A/U with 

PF jacket 

- 

- 

5000 

- 

236 

■ 

0.160 

A1 



Alum. 

Tube 

■ 

50.0 

24.0 


0.8 

5.4 

1000 

— 

237 

1 

0.160 

A1 

P 


Alum. 

Tube 


50.0 

24.0 


0.8 

5.4 

1000 


244 

M 

0.102 

At 

See 

Shield 


Alum. 

Tube 


75.0 

15.5 


0.74 

48 

1200 

— 

245 

m 

0.102 

At 

P 


Alum. 

Tube 


75.0 

155 


0.74 

4.8 

1200 

__ 

246 

M 

0.189 

At 

See 

Shield 

0.88 

Alum. 

Tube 


75.0 

15.6 


0.42 

3.0 

2200 

— 

247 

m 

0.189 

At 

P 

1.02 

Alum. 

Tube 

B 

75.0 

15.0 


0.42 

3.0 

2200 

__ 


Dielectric Materials 
At Solid polyethylene 

A2 Air-spaced polyethylene 

FI Solid tetrafluorethylene (Teflon) 

F2 Taped tetrafluorethylene (Teflon) 

F3 Air-spaced tetrafluorethylene (Teflon) 

D Layer of synthetic rubber dielectric between thin layers 

ducting rubber 
Conductor and Shield 
C Copper 

CW Copper-covered steel (Copperweld) 

F Formex F 

HR High resistance wire 

GS Galvanized steel 

SB Silver-covered cadmium bronze 

SC Silver-covered copper 

SCW Silver-covered copper-covered steel 

TC Tinned copper 

TCW Tinned copper-covered steel 


Jacket Materials 

V Low temperature black polyvinylchloride, contaminating type 
plasticizers 

NVB Low temperature black polyvinylchloride, non-contaminating 
type plasticizers 

NVBA Same as NVB, but with armor 

NVG Grey polyvinylchloride, non-contaminating type plasticizers 
NVGA Same as NVG, but with armor 
P Stabilized natural polyethylene 
PB High molecular weight black polyethylene 
PF Polyester fiber impregnated with high temperature lacquer over 
wrapped or extruded silicone rubber over silicone impregnated 
fiberglass 

FG High temperature lacquer impregnated fiberglass braid, usually 
with Teflon tape between shield and jacket 
FGA Same as FG, but with armor 

SR Black synthetic rubber 

T Tetrafluorethylene (Teflon) 

K Kel-F 

N Nylon 

C Copper braid 

Lead Lead sheath 
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ible 11. Foamed dielectric coaxial cables. 


Part 

No. 

RG/U 

Type 

Inner 

Conductor 

Die¬ 

lectric 

Material 

Jacket 

Shield 

Imped¬ 

ance 

(Ohms) 

Cap. 

(Pf/H) 

Attenuation 
in db/lOO ft 

Mat. 

Strand 

Mat. 

O.D. 

Inner 

Outer 

(100 me) 

(1000 me) 






BE 

ILDEN F 

0AM-C< 

)RE 





8211 

59 

CW 

22 AWG 

FP 

PB 

0.242 

C 

- 

80 

16.3 

3.4 

10.7 

8212 

59 

cw 

20 AWG 

FP 

PB 

0.242 

C 

- 

75 

17.3 

3.2 

13.8 

8213 

11 

c 

14 AWG 

FP 

PB 

0.405 

C 

- 

75 

17.3 

1.5 

5.8 

8214 

8 

c 

7 x 19 

FP 

V 

0.403 

C 

- 

50 

26.0 

1.8 

6.3 

8219 

58 

c 

19 x 32 

FP 

V 

0.195 

C 

- 

50 

26.0 

4.8 

16.1 






AM 

3 HENOL 

POLYF 

OAM 





521-100 

11 

c 

14 AWG 

FP 

PB 

0.405 

C 

- 

75 

16.5 

1.4 

6.6 

521-111 

8 

c 

7 x 19 

FP 

V 

0.405 

C 

- 

50 

24.5 

1.8 

7.2 

521-685 

62A 

cw 

0.023 

FP 

NVB 

0.242 

C 

- 

93 

14.5 

- 

— 

621-700 

59A 

cw 

22 AWG 

FP 

V 

0.195 

C 

- 

72 

17.0 

3.4 

13.1 

621-701 

59 

cw 

22 AWG 

FP 

V 

0.195 

C 

- 

72 

17.0 

3.4 

13.1 

621-715 

59 

cw 

22 AWG 

FP 

PB 

0.195 

c 

- 

72 

17.0 

3.4 

13.1 


Next month in 73: 

Another special book feature— 

The Coaxial Connector Handbook 

by Jim Fisk WA6BSO 
And in the September issue— 

Coaxial Accessories 

by Jim Fisk WA6BSO 
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$1U ID U.S.A. 


BROAD BAND BALUN 

• Flat in the amateur bands 
from 3 to 30 Mcs. • Full legal power • Fully 
weather sealed • Matches coax to antenna or 
balanced line. • Improves efficiency and radia¬ 
tion pattern. 

Two models, t to 1 or 4 to 1 impedance ratio 
Size 1 Vi" OD x 4" long. Wt. 4 ex. 
FUGLE LABS 1835 Watchune AV«., Plainfield, N.J. 


J 



AC Volts: 0-2.5 10. 50/250 500/1,000 (I OK opv) 
DC Current: 0-5,.#/lma 50rna/250ma '1A 10A. 

AC Current: 0-1A/10A. 

Ohms: 0-10K/100K/1M/100M 

SHIPPED PREPAID WHEN CHECK ACCOMPANIES OPOEft 

omtR It I rn ELECTRONIC 
°ro« HLLU PRODUCTS,INC 

LAWRENCE. MASSACHUSETTS 


44 ’ 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. deliver 
Thousands of frequencies in 
stock. Types include HC6/U, 
HC18/U, FT-241, FT-243, 

FT-171, etc. 

SEND 104 for oitaloi with oulllitor 
tlrtolti. ■•tonilae on trst erdor. 

24008 Cryalel Dr., Ft. Mjmrt, Re. 33901 


WE WANT TO BUY 

Surplus Aircraft Radio & Test Equipment 

We will pay cash or trade you Iwhatever you need! 
for the following items: 

Test Equipt. Signal Generators. 

Measurements Corp. Models 65-B 
Boonton Radio Co Models 232A, 235A. 

Hewlett-Packard Co. Models 608D, 612A, 624C. 

Military Models. SG-1A.SG-2, SG-13, SG-66A, MD-83A, 

TS-510A. 

Aircraft Navigation & Communication Equipt. 

ARC-34, ARC-38, ARC-52, ARC-73, ARN-14, ARN-59, 

ARN-73, 

Aircraft Instruments. 

ID-249A, ID-250A, ID-251 A, 1D-351A, ID-387. 

We also want late type Aircraft Radio and Radar equip¬ 
ment manufactured by Collins Radio Bendix Radio and Air¬ 
craft Radio Corp. 

Write, Wire or Phone if you can supply any of these. 
Ask for Norm Eichner. 

Norman Electronic Sales 

1413 Howard St. Chicago, III. 60626 


GUARANTEED RECONDITIONED 

HAM GEAR 

WRITE NOW 
FOR MONTHLY 

electronics flyer. 

999HOWARD AVE-BURLINGAME, CAL. 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CC 
PO BOX 2366 KANSAS CITY, MO. 




(Continued from page 4) 

size, weight, reliability, ruggedness, power 
drain, ease of circuit construction, and in 
many cases, simplicity, performance and cost. 
Yet the 1966 ARRL Handbook gives semicon¬ 
ductors, except for silicon diodes, very short 
shrift. There is a short chapter on semiconduc¬ 
tors in general. Then the receiving chapter 
mentions and illustrates a transistor mixer for 
below 20 MHz with a very old transistor, a 
simple if system with older transistors and 
two rf amplifiers. This 58 page chapter on 
receiving also contains two transistor construc¬ 
tion projects, a four transistor regenerative 
receiver-code practice oscillator, and a tran¬ 
sistorized Selectoject. 

The 81 page transmitter section devotes a 
little over half a page to transistor output cir¬ 
cuits. It also describes a simple rf powered 
keying monitor (a similar device is described 
in the chapter on monitoring). 

The power supply chapter has a number of 
schematics using silicon diodes, but doesn’t 
even mention zener diodes. There is a long 
section on VR tubes, even though zeners arc 
far more versatile, smaller, and usually 
cheaper. 

The VHP receiver uses two transistors in 
the audio section of a 420 MHz unstabilized 
transceiver. 

The VHF transmitting chapter uses IN34 
diodes as rf voltmeters for tuning the trans¬ 
mitters. 

The mobile equipment chapter is at the 
same time, most conscious of transistors, and 
yet most surprising since it uses transistors in 
at least some of the modulator and power 
supply circuits, but uses tubes in all the con¬ 
verters, though one does have a transistor 
mixer and oscillator. 

The test equipment chapter includes an ex¬ 
cellent pulsed two tone oscillator for SSB and 
other checks. There’s also a field strength me¬ 
ter with a transistor meter amplifier. 

The reference chapter on vacuum tubes and 
semiconductors gives no data on transistors 
except for the common basing diagrams. The 
reason is obvious: there are well over 5000 
transistors now being manufactured and the 
ARRL apparently didn’t desire to try to choose 
from among them for recommended devices. 

In view of the above uses of transistors in 
the ARRL Handbook, I don’t feel that the 
most prejudiced reader could state that the 
ARRL Handbook covers transistors very well. 
Hence my question. 

So I was very happy to have the chance 
to hear Byron Goodman \VTDX. editor of the 
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Buy these excellent Radio Society of Great Britain Handbooks 

The RSGB Amateur Radio Handbook 

This fabulous 540 page hardbound handbook completely and 
thoroughly covers every aspect of amateur radio; tubes, 
transistors, receivers, transmitters, vhf gear, antennas, sideband, 

FM, mobile equipment, noise and interference, propogation, 
keying, modulation, power supplies, measurements, operating 
and station layout and much, much more. It is completely illus¬ 
trated with photographs and drawings. This handbook is very 
well written and completely understandable. The RSGB tries 
to help hams improve themselves, so it includes much neces¬ 
sary technical data that some American handbooks ignore. For 
instance, suppose you want to design a linear for SSB. The 
Brand X Handbook devotes about four pages to description, in¬ 
cluding a table of typical values of popular tubes. The RSGB 
Handbook gives 13 pages to them, plus many pages of con¬ 
struction, etc. The RSGB Handbook is a necessity for the build¬ 
ing, technically minded ham. Even if you don’t build, this 
book will help you understand your equipment and radio 
better. $5.50 postpaid 

The RSGB Radio Data Reference Book 

This Reference Book is the best we’ve seen. It has just about every thing you want to look up 
in it. It gives you all of the pages missing from your Brand X Handbook. All of the formulas, 
graphs and tables you’ll ever need on RF power amplifiers, pi nets, tanks, filters, antenna de¬ 
sign, coils math, etc. are in this one book. It’s hardbound with traditional English quality, so 
won’t fall apart after a few months use as paper-bound books sometimes do. If you build, if 
you want to be able to use your equipment properly, you need this book. only $2.25 

These RSGB hooks shipped postpaid from Peterborough. We try to keep them in stock for immediate 

delivery, hut the tremendous demand for them has meant that tee sometimes have to hack order for 

a fete weeks. The RSGB Amateur Radio Circuits Book we have been advertising is temporarily out of stock. 

73 Magazine Peterborough, N.H. 03458 


THE 

Amateur Radio 
Handbook 



AM L&CJL. M-H-! CATION 


Handbook, speak on the role of semiconduc¬ 
tors in amateur radio at the ARRL National 
Convention. His talk answered my question 
about their treatment of transistors. 

W1DX apparently regards transistors as 
novelties. He seems to feel that people will 
get over their enthusiasm for transistors one 
of these days. He didn’t mention whether he 
expects people to go back to tubes or whether 
he expects something better to come along. Of 
course, there are better things coming, such 
as FET’s, with many of the advantages of 
both tubes and transistors, but he didn’t men¬ 
tion them in his talk. I guess he just over¬ 
looked them. 

Here are some of WIDX’s points about 
transistors: 

1. The CK722 (the first transistor commer¬ 
cially available to hams) wasn’t so great. 

2. No transistor front ends are as good as 
tube ones, as far as he knows. [This would 
undoubtedly come as a surprise to many engi¬ 
neers.] 

3. Good transistors are expensive so hams 
use them only when they can steal them. 
[How many tubes can you buy new for 46c 
and even less? Aside from RF power uses, 
most transistors are cheaper than equivalent 
tubes.] 


ARROW SPECIALS FOR JULY 

BC-946 Broadcast band command receiver. Exc. $27.50 

R10A/ARC12 Broadcast band. $29.95 

R13A/ARC12 108 to 135 me turntable. $29.95 

MOTOROLA Transistorized microphone TMN6000A or 
similar. Complete with coiled cord—used but guar¬ 
anteed. • .$6.95 

MOTOROLA Speaker TU324A mobile, good condi¬ 
tion.. $4.95 

MOTOROLA Control box TU555Z like new. . . $6.95 

TUNING FORK FREQUENCY STANDARD 500 cycle 
.001% accuracy. Removed from new equip¬ 
ment... .... $ 7.50 

NICKLE CADMIUM CELLS. 1.2 volt 4 AH _ $1.49 

RG8A/U Patch cord. 15 feet with PL259 each end. 
New. $1.69 each, 3 for $4.50 

ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 


METRO ELECTRONICS 

Formerly William and Cortlandt St. 

Now at 

81 W. Broadway, Corner Warren 
New York City 

Six blocks north of old location. 
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STOP! LOOK!! READ!!! 

$1.00 will frame & display 60 QSL 
Cards in 3 of our 20 compartment 
plastic holders, or $3.00 (jets 10 hold¬ 
ers for 200 Cards. Order now—elimi¬ 
nate rhe mutilation & headaches of the 
obsolete methods, & have o neat, at¬ 
tractive shack instantly. Prepaid & 
guaranteed. 

Free sample available to Dealers, 
Ttgihco, Box 198N, Gallatin, Teas. 37066 


PRICE BREAKTHROUGH ON BEAMS 
FULL SHE; new; complete with boom and hardware; 8WB 1:1; 
handles 5 KW; adjustable entire band; %" and 1" alum, alloy 
tubing; coastal feed: 

3 El 20 .$22.00 3 El 15 $16.00 

2 El 20 . 16 00 2 El 15 12.00 

4 El 10 . 18.00 4 El 6 15.00 

ALL BAND VERTICAL: VI80 16 thru 180) .18.95 

QUADS: new: XKW: ALL METAL (except insulators! Cubical 
Quads: 2 El; full sixc; complete with boom, all hardware; terrific 
gain and directivity; best ignid ever made; no bamboo; 20 meter 
$25; 15 meter $24; remit with order; shipped exp. coll. 
GOTHAM. 1805 Perdy Ave.. Dept. 73. Miami Beach. Fla. 33139 


PLATE TRANSFORMERS—$39.95 

3600-0-3600 VAC @ 1000 Ma„ CCS. with 120/240 VAC 60 
cps primary. Commercial qaallty anits manufactured by Wagner 
Electric Co. measert 13" High, 12" wide, and 9" deep. Net 
weight Is 85#. Price $39.95 F.O.B. Minneapolis. One year 
unconditional money hack gaarantet. Terms: Cheek or M.O. with 
order. Immediate delivery. Write or Phone; 

PETER W. DAHL CO. 

401 4th St.. S. E. Minneapolis, Minnesota 55414 

Tel: 612-338-9077. 


BROADBAND FERRI TE BALUM 

• 1‘kw'p.e.p. 

• Completely Weatherproof *" JflHBT’ 

• 1:1 or 4:1 Ratio (apecify) I 

• Mounting for Beam or I .W fcv 

Dipole 

Nearly perfect characteristics are obtamad by the use of low 
loss ferrite materials and special winding techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damage. Modal 601 is de¬ 
signed for a li ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 601A is available for applications re¬ 
quiring a 4a ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG58A/U (type N) Stting to provide 
superior weather resistance. 

$19.95 Plat Pestaga with mating UG21B/U add $1.00. 
Write for data eheat ar see year local dealer 

TRANSLAB INC. 

1751 Federal Blvd. San Diego. Calif. 92102 


METRO ELECTRONICS 

Formerly William and Cortiandt St. 

Now at 

81 W. Broadway, Corner Warren 
New York City 

Six blocks north of old location. 


Converters and Preamps for 50 thru 432 Me. 
Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 

Parks Electronics, 419 S.W. First, Beaverton, Oregon 


4. Iransistors are prone to overloading ai 
intermodulation. [So are tubes if they’re n 
handled properly. Transistor circuits can gi' 
excellent results if designed properly. Als 
note that the darling of the ARRL these da* 
is the 7360 tube, which they use as a mixer 
avoid the overload and cross modulation fro: 
more conventional tubes. It costs aboi 
$3.75, roughly the same as an FET that 
excellent for this use.] 

5. Transistors are compact, but this isn 
too important since equipment can be mac 
too small for easy tuning—transistors are fin 
for CB equipment [what a red herring] sine 
they’re on fixed channels, but not necessar 
for tunable equipment. 

6. Transistor VFO’s tend to drift and aren 
stable. [Sure, if they’re not designed properh 
But it’s a lot easier to make low drift trail,si: 
tor oscillators than tube ones.] 

7. Transistor output circuits are weird an 
unfamiliar looking. [Enough said.] 

8. Transistors don’t work well in parallel a 
one tends to hog the current. [Tubes in para 
lei tend to oscillate, but that can be prevente 
easily. Likewise, equalizing resistors are use 
with transistors in parallel.] 

9. Varactor triplers are all right for VH1 
[But there’re no practical ones in the HB.] 

10. Transistors are all right for VHF lo' 
noise amplifiers. [None of those in the HI 
either.] 

11. Silicon diodes are excellent if you’r 
careful. 

12. Transistors are easily adaptable t 
etched circuits, but etched circuits aren’t to 
practical for individuals. Maybe some da 
enterprising small manufacturers will mak 
boards for projects in electronics magazine 
and sell them. [They have and do. Even QS' 
has had projects like that.] 

I got the impression that W1DX felt ths 
hams have little reason to use transistors e: 
cept in mobile equipment and that othi 
equipment using transistors uses them for tfc 
novelty value. Is that why Motorola, RC/ 
Scott, Raytheon, Davco and others are usin 
transistors? For novelty? 

I don’t think so. I feel that hams shoul 
make every attempt to keep up with model 
practice if we are to justify our existence an 
not to be left behind, ignored and discreditet 
Most amateurs learn their first amateur rad 
from ARRL books. Will these hams stay b< 
hind the times? Or will they discover model 
practices elsewhere? Or will the Handboc 
be brought up to date? For the sake of ha 
radio, I certainly hope so. 

. . . Pa 


120 


73 MAGAZI) 
















SILICON BI-SWITCH 7 amp 200 plv, used in AC 
phase control and lamp dimmers. Circuit for 750 
watt lamp dimmer included. 2 for $1 

SILICON NPN MICROTRANSISTOR, silicon planar 
epitaxial. Vcbo 40 volts, Vm 15 volts, 150 mw, 
100 me, with specification sheet. 2 for $1 

SILICON BI-DIRECTIONAL TRANSISTOR. PNP- 
NPN. 2N1640. 2 for $1 

SILICON MESA POWER TRANSISTOR. 85 watts. 
2N424 NPN. 2 for $1 

Experimenter's package. Your choice of any 12 
of the above for $5. 

CRYSTALONICS FET (Field Effect Transistor) with 
spec sheet. See December 73 for more informa¬ 
tion on FET’s. $1.00 6/$5 

SILICON DIODES SPECIAL 
800 PIV 400 ma $3.00/12 30 4 each 

1000 PIV Studs 2 amp $10.00/12 $1.00 each 

150 PIV 35 amp. Used, guaranteed, with mount¬ 
ing hardware. $5.00/6 $1.00 each 

UGHT ACTIVATED SCR 25 volt 200 mil. Myriads 
unusual devices possible $1.00 each 6 for $5.00 

JOHN MESHNA JR. 

19 Allerton St., Lynn, Mass. 


Simple Noise Filter 


This simple noise filter may be added to 
/our present communications receiver with a 
ninimum of parts (one part). It will provide 
,'ou with many more hours of operating pleas- 
ire if such sounds as high pitched heterodynes 
md static crashes bother you. The speaker 
>utput impedance is 3.2 ohms on the HQ-145 
o which this filter was added but should work 
equally well on receivers of other output im¬ 
pedances. 



Almost any old TV horizontal width coil 
,vill work. The one I used had a sliding iron 
■ore slug and an inductance of approx. 2-17 
nH. The screw type would work just as well 
put the sliding slug type is quicker to adjust. 

. . . K0T6R 


RAUSCH & LOMB NAVY 
7 x 50 BINOCULARS 
Brand new, coated lens. 
Individual focus, with 
case, straps, filters. B 
and L cost $279.50. 
Magnificent handheld 
Navy glass. Waterproof, 
dustproof. $95.00 



SILICON PLANAR TRANSISTOR. Miniature pan¬ 
cake, TO-46 1.8 watt, 100 me, 45 volt 2N2900 
family 3 for $1.00 

PNP PLANAR SILICON POWER TRANSISTOR 

60 volt 20 watt 25 me. $1.00 each 6/$5.00 

An unusual assortment of high priced transistors, 
mesa, power, etc. All factory marked first quality. 
Limited quantity on hand. Your choice at 

2 for $1.00 

2N339/A — 2N498/A — 2N547/B — 2N549 
2N549/A — 2N656 — 2N656/A — 2N657 — 
2N657/A — 2N770 — 2N1700 — 3N35 

6 AMP SILICON DIODES, 

CERAMIC INSULATED BASE. 


$1.50 

400 PIV 

.75 

1.25 

200 

.50 

1.00 

100 

.25 


New 1966 catalog hot-off-the-press. We keep no 
mailing lists. Send 25 4 for the best 80 |»age cat¬ 
alog we have ever printed. More bargains than 
ever before. 


ARRIVALS—CLASSY “JUMQUE’ 


2N-2552 


212-50 


combina- 

tions 

filter 

choke 

filter 

choke 


TT audio output transistor, or mod¬ 
ulator. One, class A, 20 w output or 
modulation. Two, class B, 100 w 
output. Two. class C 100 w mod- 
iilation. Requires heat sink. __ 

800 PIV, 750 ma, WB8TIN0H0U8E 
PRIME _ 

2" CRT. for 100V, 200V T8-34, 

BRAND SEW. ___ 

2" m u-metal shield, for above. NEW 

11 pin, blk bakelite, ring mtd socket 

shield *8.25 lAP I & 
socket $6.50 2AP-I. shield it socket 

$6.75 4 sets for: ___ 

3 hry, 325 ohm. 70 ma, 350w». 
rased, 1%" so. X 214" h - %" 

ceramic terminals. 1 I.BS, _ 

KTANCOB. 1 hry, <3 oh" 1 . 30n ,"!“- 
lOOOwr Saddle mt. wire leads. 2 LBS. 


$1.50 ea. 
4/$5.50 

m 

4/$3.00 

$615 

$2(50 

39 ^ 

3/$1.10 

$26.00 

— 

4/$3.00 
$1.00 ea. 



CABINETS—CHEAP 

cllawl's'lotal height'^;'' with ‘bottom plate. 
BRAND NEW, but paint peeling in spots. 
12 LBS. ship. wt. 

$3.50 ea. 


Sloping front, IP" s 12" al boliimi, ,' at 
ton, 12" high. 4%" from bottom to start 
of Slope. BRAND NEW. less front panel. 12 
LBS. ship, wt 

$3.50 ea. 


B C ELECTRONICS 


Telephone 112 CAIumet 5-2215 
2111 S. Michigan Ave. Chicago, Illinois 60616 
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WANTED TRADE OR CASH 
URN-3 TEST EQUIPMENT 

HAVE BRAND NEW SWAN, DRAKE, GONSET, etc. 

NEED OS-54, SG-121, TS-890, TS-B91, MX-1627, MX-2229, 
GRA-34, URN-3, GRN-9, SRN-6, TRN-14, TRN-17, TEST SETS, 
ANTENNAS, PARTS, MAJOR ASSYS. 

ALVARADIO INDUSTRIES 

3101 PICO BLVD. SANTA MONICA, CALIF. 90405 
Phone 213-870-0216 Ask for Horry W6ATC 


MARIN 

AMATEUR RADIO 

SUPPLY 

COMPLETE STOCK ALL BRANDS 
BUY 6 SELL USED 

70 Woodland Avenue 
Son Rafael, California 94901 



THIS RIGID CHROMED STEEL ANTENNA 
MOUNT FASTENS TO YOUR CAR TRUNK LID 
IN MINUTES AND NO BODY HOLES ARE 
NECESSARY SEE THESE SUPERIOR MOUNTS 
AT YOUR DISTRIBUTOR DEALER OR REMIT 
SB.95 (CHECK OR MO.) TO El MOBILE 
ANTENNA MOUNT INC P O BO* 271. 
AL60NAC. MICHIGAN. (Micfttgin residents add 
4 % sales tar) 

SPECIFY ANTENNA MOUNT HOLE OESIREO 
(V-W- SMALL OR MEDIUM BALL) 

_ d Eaten inquiries inyitto 


6*2 MOBILE ANTE Nil A MOUNT 


LOOK...NO HOLES! 

FITS ANY C.B. OR HAM ANTENNA 



CATALOG 


World’s "BEST BUYS 
in GOV’T. SURPLUS 
Electronic Equipment 




FULL OF TOP QUALITY ITEMS - Transmitters, 

Receivers, Power Supplies, Inverters, Microphones, 
Pilfers, Meters, Coble, Keyers, Phones, Antennas, 
Chokes, Dynamotors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc, SEND 25<> (stamps 
or coin) for CATALOG and receive 50tf CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 



★ Price—$2 per 25 words for non-commercial ads; $5 per 
25 words for business ventures. No display ads or 
agency discount. Include your check with oraer. 

it Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

We will be the judge of suiability of ads. Our respon¬ 
sibility for errors extends only to printing a correct ad 
in a later issue. 

it For $1 extra we can maintain a reply box for you. 

it We cannot check into each advertiser, so Caveat 
Emptor . . 


FACTORYWIRED. PTT, sequence keyed Ranger I, some 
scratches. Good electrically. Now have transceiver. Bar¬ 
gain at $100. Dean Straw, KH6DKD/1. D4, 380 Prospect 
Street. New Haven, Conn. 77101 


WANTED: Copy of 8 Oct I960 issue of LIFE magazine 
Make offer. W5NKG, R. Lent, 5634 Seacomber, San An¬ 
tonio, Texas 78242. 


JACKSONVILLE, ILL. ARC annual hamfest, July 10, 
1966. For information. WN90XH, Secretary. 1010 Dayton 
St. Jacksonville, 111. 62650. 


WABASH VALLEY ARA annual VHF picnic, Sunday 
July 81. At Turkey Run State Park, about 40 miles north 
of Terre Haute, one mile off U. S. Route 41 and on 
Indiana Route 47. Swap tables, eyeball QSO’s, enter¬ 
tainment for the ladies. For more information contact 
K9EBK, Wabash Valley ARA, Box 81, Terre Haute. 
Indiana. 47808. 


HQI70. $200. Heath Apache. $125. SB-10, $50. All in 
excellent condition. Will deliver 300 miles. W. L. John¬ 
son, W5FP1/6, 205 Mar Vista Drive, Monterey, Calif. 


RTTY mod 26 commercial transistorized TU & Osc. 
Aligned ready to go. My cost $125. HT 32 one owner, 
excellent $225. Stan Miln KGRMR, 2912 Overland Ave., 
Los Angeles, Calif. 90064. 


CW FILTER. 500 cycles. No receiver alterations, plugs 
into phone jack. 6 DB gain. $26.50. Guaranteed. North¬ 
west Electronic Repair, 11557 Evanston North, Seattle, 
Wash. 


HALLICRAFTERS SX-117 Receiver. Perfect condition. 
Manual and original carton. $250. C. McDowell, W7UR, 
2455 SW Montgomery, Portland, Oregon. 


QSL's Free samples. Self-addressed stamped envelope. 
Hamprin. Box 235. Troy, Michigan 48084. 


QSL CARDS???? Largest variety samples 25«h Sakkers 
Printery, WHded, Holland, Michigan. 


6-12-115 Volt Gonset G66B receiver $49. G77A Trans¬ 
mitter $69. Super 6 Converter $9. 80-10 Coil-Whip-Mount 
$9. K6KUQ, 2812 10th. Arcadia, Calif. 


SCR 16 amp prv LOO, diodes 200/750 ma 10/1.00. RG 
13AU coax .07 ft., mixed sfe fuses 25/1.00. glass p. c. 
board 13 x 7 LOO tantalex capacitors 75/30v 4/LOO, 
5 p.s.t. rotary switch 4/LOO. mixed crystals 10/1.75. Best 
deals on new ham gear wend and see. used gear wanted. 
Hirseh Sales So. 219 California Dr. Buffalo, N. Y. 14221. 
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GONSET SIDEWINDER 6 Meter Transceiver with AC 
and DC supplies. $350.00 or trade for ??? WA9WP, Vic 
Mattern, 1200 South Hough Street, Barrington, III. 
60010. 

QSL RUBBER STAMP 3" x 5". Free sample impressions 
and blank, complete stamp $5.00 P. P. D. Other ham 
stamps $1.00 up. Wes’s Shop W1FP. RFD 1, Amesbury. 
Mass. 01913. 

ALL MAKES of new and used amateur equipment. 
Write or call Bob Grimes, 89 Aspen Road, Swampscott, 
Mass. Tel: 617-598-9700 or 617-598-2530. 

JULY BARGAINS: Drake 2A $150. TR3 AC supply 
$485. Globe King 400-D $195. HQ-170 $175. Heath HA-20 
$89. Valiant $159. Lafayette HE45A & HE61A $95. 
NCX-3 $235. NCX-5 $550. Swan 240 $239. Many other 
bargains. Write for list and trades. Freck Radio & Sup¬ 
ply Co. Tenny Freck W4WL, 38 Biltmore Ave., Ashe¬ 
ville, North Carolina. 

COMPONENTS BARGAINS: Transformers, tubes, me¬ 
ters, capacitors, receiving and transmitting, resistors, 
fixed, variable, coaxial fittings, switches, tube sockets. 
Free list. Ken Maas W9AZA, Burlington, Wisconsin, 

53105. 

CLEANING HOUSE: Keyer $10. B. C. smc VFO with 
power supply $15. Omtr. Ameco converter with power 
supply $40. 20W novice xmtr 80,40 $15. RME 6900 & 
speaker, like new $225. Lettine 242 (need Mod xfmr.j 
$15. AR2 rotator & box $15. First check takes any or 
all. You pay shipping. Harvey Lawrence, WB2GVF 
RD 2, Bath, N. Y. 14810. 

PERFECT HQ-17(1 AC like new $250. Knight T-60 $30. 
Clyde Freed K7WMM 2317 Lindley Way. Klamath Falls, 
Oregon 97601. 

MOTOROLA new miniature seven tube 455 kc if am¬ 
plifier discriminator with circuit diagram. Complete at 
$2.50 each plus postage 506 each unit. R and R Elec¬ 
tronics, 1953 South Yellowsprings, Springfield, Ohio. 


CONVERTERS. World’s largest selection of frequencies. 
Ham TV vidicon cameras and parts at low factory-direct 
prices. See them all now in our full page ad in this 
issue. Vanguard Labs, 196-23 Jamaica Ave., Hoilis, N.Y. 
11423. 

WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid for 
clean, good operating gear. Write Graham Radio, Dept. 
10, Reading, Massachusetts. 

ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio, Dept. 10, Reading, 
Massachusetts. 

W6SD 10th ANNUAL HAMFEST PICNIC—Sunday 
July 24—Door prizes, contests, fabulous program for 
family—Dollar donation—Write W6SD Hamfest, 2814 
Empire. Burbank, Calif. 91504. 

THIRD ANNUAL INTERNATIONAL HAM FEST will 
be held at the International Peace Gardens on the border 
between North Dakota and Manitoba on Saturday after¬ 
noon, July 16 and Sunday, July 17. For further informa¬ 
tion contact Robert Withey, WA0HUD, Willow City, 
North Dakota. 

WOULD YOU BELIEVE, a Heath DX100B $135.00, Na¬ 
tional NC-173 $80.00, RME DB-23 Preselector $20.00. 
First offer over $200.00 gets everything, including a 
JT30 mike, antenna relay, and crystal calibrator. K3CHJ, 
Jim Toth, 2201 West Chester Pike, Broomall, ,Penna., 
19008, (near Philadelphia) 

ELMAC A54H (converted 12 volts), Morrow Converter 
5BR, 12 volt Westinghouse dynamotor. $60.00. K20ZM, 
9900 Pine Ave. Niagara Falls, New York. 



IDENTIFY 
YOUR 
SHACK 

Your coll attractively displayed, insido or outside. Lasts for 
years. 2% x 17% inch, custom made—fully guaranteed— 
distinctive design of quality rust proof aluminum, finished 
in rich, black enamel. Beaded, Reflective, Raised lettering. 

Door or Wall mount {pictured}...* • • $1 

Mailbox, Lawn stake or Post mount, with attractive alumi¬ 
num frames (view from eitherside)—state typo with order 

$4-45 

Postage Paid In (J.S.A. 

McCALL PRODUCTS 

P.O. Box 567 Marion, Indiana 46952 


£if*alXack "punch"? 

The model CPR Speech Compressor TRIPLES your 
average SSB output power; boosts your average AM 
modulation from 25% to 75%. 

• NEW low noise circuits L * 

• Mounts on panel connector 

• Uses internal battery 

• Compression level switch jaW Mcj l 

• Low distortion output oNLT*qB|ET*| 

• For high and low impedance ,<■ 

microphones — 

• Attack time.15 seconds; release time 1 to 3 seconds 

• PL68 or PL51 output slightly higher. 

ALL FULLY WARRANTED . . . MONEY BACK GUARANTEE 
Send for full description of our product line. 

COMMUNICATION COMPONENTS COMPANY 

P. O. Box 8721 Dept D Orlando, Florida 32806 


ELECTROLYTICS— C D: SPRAGUE: MALLORY 


10 rnfd/ 250 VDC 
10/10 rnfd 450 VDC 
50'50 rnfd 100 VDC 
8 rnfd 450 VDC 
30/10 rnfd 300 VDC 
10 rnfd 250 VDC 
20 rnfd 450 VDC 
+ 150 mtd — 150 
VDC 

3 x 10 rnfd 450 VDC 
50/10/10/60 rnfd 
350/350/350/25 
VDC 

80/80 rnfd 450 VDC 


2 x 45 rnfd 350 VDC 
30/30/10 rnfd 300 
VDC 

35/35 mfd 450 VDC 
30 mfd 450 VDC 
80/80 mfd 350 VDC 
16/16 mfd 450 VDC 
20/10/10 mfd 300 
VDC 

40 40/100 mfd 
150/150/50 VDC 
125 mfd 450 VDC 
4- 1 50 mfd + 250 
VDC 


MIX THEM OR MATCH THEM—ALL @ $.30 each 
or 4/1.00 

NEW * * * * 

R/C Dual 150 mmf Variable Capacitor only 1.85 
RELAY—115 V AC 60 cy 20 ma "Halt Wave" 2.00 

with Diode 2.25 

All equipment subject to prior sale. 

Add 25c for postage 

Government- Warehouse, Inc. 

264 Shrewsbury Avenue, Red Bank, New Jersey 


METRO ELECTRONICS 

Formerly William and Cortlondt St. 

Now at 

81 W. Broadway, Corner Warren 
New York City 

Six blocks north of old location. 
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Interested in VHF? 

Then why not send for a free sample of the 
VHF'er Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, 419 SW First, Beaverton, Oregon 


Rtdiett Interference and 
Nolle on All Maket Short 
Won Reeelren. Maket World 
Wlda Reception Stronger. 
Clearer on All Bandt! 


ANTENNA 


For ALL Anateor Trantmlt- 
teri. Gearanteed for 1000 
Watt! AM 2000 SSB Pi- 
Net or Link Direct Feed. 
Light, Neat, Weatherproof. 


Complete aa ahown total length 102 ft. with 96 ft. or "2 ohm 
balanced twinllne. Hi-Impact molded resonant traps, (WL 3 
03.1' x 5" long). Vot jest tint to desired hand for beamlike 
reajlta. Excellent for ALL world-wide short-ware receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA- 
TEUBS! NO EXTRA TUNERS OB OADQETS NEEDEDI 
Eliminates S separate antennas with excellent performance 
guaranteed. Ineontpleasei for Fissy Neighborhoods! NO HAY¬ 
WIRE HOUSE APPEARANCE! EASY INSTALLATION t 
Complete Instructions. 

75-40-20-15-10 meter bands. Complete.$17.95 

JO- 2 ,0 15-10 meter. 54-ft. (best for swl’a) Complete .. $16.95 
SEND ONLY $3.00 (cash, ck., rao) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delnery. Complete installation A technical Instructions fur¬ 
nished. Free information on many other 160-6 meter antennas. 
Available only from: 

MIDWAY ANTENNA • Dept. A7-S • Neomey, Nebraska 



Back Issue Bonanza 

Curl up this winter with 20 assorted fascinating back 
issues of 73. They'll keep your mind, imagination and 
soldering Iron warm through the cold nights Our 
choice (but an excellent one, of course) at this low 
price. 20 for $5. 

Cheapskate's Assortment 

Eight fabulous back issues of our choice for a puny 

Single Back Copies 

Individual back issues are 50* apiece except all ot 
1960, February, Morch and April 1961, and June and 
November 1962, which are $1. January 1961 and 
December 1962 aren't available. 

Bound Volumes 

1962 and 1963 bound volumes are beautiful and $15 
Were going to make up more 1964 and some for 
1965, but it'll take a while. 

Binders 

Binders are available through 1960-61, 1962, 1963 
1964, 1965 and 1966. They're $3 apiece and if you 
order them Dottie will hate you 'cause they're hard 
to wrap. 

73 Magazine Peterborough, N. H. 03458 


METRO ELECTRONICS 

Formerly William and Cortlandt St. 

Now at 

81 W. Broadway, Corner Warren 
New York City 

Six blocks north of old location. 


LATEST SBE33 with DC Supply and Mounting plat 
$226.00. WA2FSD Martin Siegel, 11 Burbury Lane, Gvea 
Neck, New York. Tel: 616 482-2737. 

GALAXY V, like new. AC power supply with speake 
console. DC power supply and complete mobile installa 
tion including Hustler antenna for 80, 40 and 20, $525 
Gerald Boles, 6306 North Drexel Street, Oklahoma City 
Oklahoma. W1 2-3169. 

FREE ZENER DIODE and listing of our capacitors 
resistors, semiconductors, transformers, and F.M. equip 
ment. Send self-addressed stamped envelope to: Sura 
bachi Electronics, 214 E. Brett, Inglewood, Calif. 90302 

WANTED: Hallicrafters S-36 VHF receiver: RMJ 
DB22A preselector. Write, stating condition and price 
K3PRE, Edward R. Kowalski, 767 South Third Street 
Philadelphia, Penna. 19147. 

EICO SSB TRANSCEIVER. 762 DC Power Supply, nol 
assembled, 751 AC Power Supply, never on air. $300.00 
Milo Heckt. W0TKU, 926 Joy Ave., Rapid City. S. Dak 
57701. 

WANTED: MILITARY, COMMERCIAL, SURPLUS. Air¬ 
borne, Ground, Transmitters, Receivers, Testers, Acces¬ 
sories. Especially COLLINS. We pay freight and Cash. 
RITCO POB 156, Annandale, Virginia (703) 560-548C 
COLLECT 1 

HT-41 $180, NC 183-D $120, Viking Valient $130, 

BC221 Frequency Meter w/AC Supply $75, Johnson TR 
Switch $16, Heath Q Multiplier $8, Pair 4- 250th 
w/Sockets $40 new, 5 URC 4 Transceivers converts tc 
2 meters $10 each. I will ship anywhere USA. W8CPZ 
901 East "F” Street, Iron Mountain, Mich. 49801. 

TR 150 (80-6 mtrs.) $58. Ameco Converters for 6 and 2 
$13 each. Converter power supply $9. Gonset G—76 plus 
DC supply (both almost new) $160 K2QHT 63 Robir 
Drive, Hauppauge, New York 51B-AN-56479. 

GALAXY V Complete with Speaker Console and A.C 
Power supply. Galaxy 2000 -+- Linear Amplifier (2 K.W 
PEP) with A.C. Power Supply, Value $949.00. This 
equipment has never been used, in original cartons 
Won at the Dayton Hamvention. Offers over $800.0( 
will be considered. WA8QEY, J. H. Meixner, 2401 Mor- 
ningstar Ct., Kettering, Ohio, 45420. 

SALE OR SWAP: JOYSTICK Antenna System, excel 
lent condition. Make offer. Mitchel Katz, W2KPE 147-11 
76th Avenue, Flushing, New York 11367. 

APACHE AND MOHAWK Heathkit gear in very gooi 
condition. Factory checked. $325 or best offer. R. Mila 
sich K9ECK, 405 Price, Calumet City, Illinois. 

CLEGG THOR VI complete with both AC & DC Powe 
Supply/Modulators, two cords, manual, original cartons 
Two years old, just returned from Clegg factory re 
aligned perfect. $360.00 FIRM: Shipped charges eollee 
receipt first Money Order. George Haymans WA4NED 
Box 468, Gainesville, Georgia. 

APARTMENT BOUND. Swap excellent 41 ft. E-Z war 
crankup tower. Hornet tri-bander, preferably for kilo 
watt Matchbox. Removal deal only. Blosser. W8DBK 
Chagrin Falls, Ohio. 

DX-100 xmtr, perfect, w/op. manual. $1.00. Dage desigi 
TV camera, w/vidicon, RF, video jeep, tubes, schematics 
$125. Bert Gathercoal, W9QAP, 50 Westward Ho. North 
lake. Ill. 

DRAKE T4X Txmr., R-4 Receiver, T4X Power Supply 
Thunderbolt Amplifier—Roy Anderson, Box 2116, Wil 
liamson. West Virginia 25661. 

TECHNICAL MANUALS: ARC-27. CV-116/URR, $3.51 
each, BC-1031, FGC-1, ARN-6, $3.00 each. Many others 
List 10*. S. Consalvo, W31HD, 4906 Roanne Drive 
Washington, D.C. 20021. 
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MUST SACRIFICE mint HT-37. Original owner, pur¬ 
chased new. First certified check for $275 takes it. Ship 
express collect. W8EWP, 7229 Saratoga, Reynoldsburg, 
Ohio 480158. 


IOWA 75 METER Phone Net Picnic. Aug. 14. 1966. 
McHose Park, Boone, Iowa. Contact: Dr. J. H. Robinson, 

1515) 782-7719. 


FEDERATION OF LONG ISLAND Radio Clubs Annual 
Picnic and Hamfest. July 17 at Hempstead Town Park, 
Point Lookout, L.I. Contact: W2NOS. 


SPRINGFIELD Amateur Radio Club Annual Hamfest. 
17 July, I960 at Clark County Fairgrounds, 4 mi SE of 
Springfield, Ohio on Route 41. 


SOUTHERN COUNTIES Amateur Radio Assoc of New 
Jersey will hold its annual outing 28 Aug. Egg Harbor 
Lake, Egg Harbor City, N.J. Contact: W2TUR. 


ROGUE VALLEY Amateur Radio Clubs will host the 
Oregon Amateur Radio Assoc Annual Convention on 
Aug. 26-27. Speakers, Contests, Swap-shop, Entertain¬ 
ment. Contact: K7WXR, Medord, Ore. 


BLUEBOOK prices save money. Take 10% off these 
prices without trade-ins. KWMI—*299.00; HW12— 

$119.00; NCX3—$219.00; Galaxy 300—$179.00; Commu¬ 
nicator 3/GM $149.00; NCL2000—$479.00: Thunderbolt 
—$349.00; 75A4—$479.00; SX99—$99.00; SX117— 
$259.00; HQ110—$134.00 ; DX100—$99.00 ; AF67—$59.00. 
Hundreds more. Free list. WRL, Leo, W0GFQ, Box 919, 
Council Bluffs, Iowa. 


BUILD WlJJL’s popular CPO-CWM (code practice 
oscillator-CW monitor) from the July 1965 73, page 32. 
The predrilled board with component locations silk- 
sereened on it is only 50C. The board with all parts 
mounted on the board is $3 and the unit assembled in 
an attractive case is a remarkable $7.95. Order today 
from the Harris Co., 56 E. Main St., Torrington, Conn. 


160—2 METERS. HQ-170AC with Ameeo 2m. Nuvistor 
Converter and 6m. preamp—$250. Johnson 250 watt 
Matchbox with R.F. power meter—$35. WA9NHQ, Bill 
Code. 1036 Hillside, Northbrook, Ill. 


LINEAR, ANTENNA, PATCH: Hallicrafters HT-31. 600 
Watts cw ssb, excellent condition, new 811A’S, 3B28’s, 
$110. New Hy-Gain 80-20 meter doublet, 248BDQ, parts 
package factory sealed, $22. Johnson phone patch, excel¬ 
lent, $12. Will ship at my expense, manuals included, 
upon receipt of check. Stan Flegler, K8RPA, 1400 Pox- 
son, Lansing, Michigan, 48910. 


NCL-2000, $400, late serial number. Hallicrafters FRR- 
274/SX73, $150. SBE-34, late, $300. 50' Rohn #25 tower 
and Ham M rotor, $150. W7WRS, 1708 Valleyview, Las 
Vegas, Nevada. 


AN ASSORTMENT OF 6 ATV EXPERIMENTERS, only 
$1 while they last. 73 Magazine, Peterborough, N. H. 

03458. 


25 WORDS FOR $2. Sell or buy through these want ads, 
a terrific bargain. Caveat Emptor, 73 Magazine, Peter¬ 
borough. N. H. 03458. 


1963 BOUND VOLUMES OF 73. $15 each from 73, 
Peterborough, N. H. 03458. 


COMMUNICATIONS RECEIVERS—an excellent booklet 
from the RSGB, Limited number available for only 50^ 
each. 

73 Magazine, Peterborough, N. H. 03458. 


NOVICE AND TECHNICIAN HANDBOOK by W6SAI 
and W6TNS. Limited quantity for only $2.50 each. 73 
Magazine, Peterborough, N. H. 03458. 


SEND US YOUR zip code. 73 Magazine, Peterborough, 
N. H. 03458. 


GIANT MIKE SALE 


MODEL 454X 

Outstanding base station microphone Single 'sideband {Limited to 
voice) frequency response of 300-3000 CPS. Attractive telephone 
black satin finish on all metal alloy case. May be wired for VOX. 
Comes wired for push lo talk. Mas extra lock-on switch for continuous 
transmission. Complete with coiled cord (Three conductor—one 
shielded). Output level is —48 db. List Price 





MODEL 454C 

Same as Mode) 454X except with heat and humidify proof ceramic 
element Outou! level -5? db. List Price S2C.5Q 

q Dynamic mobile mike, 600 ohm imp. 
3 cond.'ione shielded)coiled cord. 
-66 db. 300 to 6,000 c.p.s. 


SALE $12.99 


THE TURNER TRANSISTORIZED 


WITH VARIABLE OUTPUT LEVEL 

Now. from Turner comes the very finest 
base station microphone ever designed, 
the features a two transistor pre¬ 
amp with voltime control to give you up 
to 50 times the output level you now have. 
Yes, just dial your desired signal for maxi¬ 
mum modulation aH the time — every 
time. You can work close or tar away from 
this microphone, or change the output for 
a big or little voice. 

Eventually, all sets lose some of their 
initial power Turner ', 4G puts the i ip 
back into your set and keeps it up to full 
streng th at ah times! 

nwCHI has tailored frequency re- 
, aponse of 300-3500 c.p.s. for best and 
dearest voice transmissions with knocked 
down local noise interference. 

Ixc/utrvO touch to talk or lock on off 
jwitefung —- the works with all tube 

I or transistor sets regardless of switching 
f requirements or type- 



SALE $26.99 


FIELD 

STRENGTH 

and 

SWR METER 



Model FS-45 


combination unit that will give relative fii 
strength readings in forward and reflected power. 
Coaxial finings allow permanent inslallalion for constant 
monitoring of transmitter output Meter has sensitive HMI 
micro-amp movement with two-color bold easy-to-read 
scale. Individually hosed with instructions. 



GROVE ELECTRONICS 


3256 N. PULASKI RD. CHICAGO. ILL. 60641 
Send check with order.lnclude postoge/extro returned 
SEND FOR GIANT SALE CATALOG!!! 
LATE SPECIALS: ASSORTED KELLOGG RELAYS!! 
6/35 volts 4PDT,6PDT,8PDT,etc. (reg. $10 eo. 


SALE 3 FOR $1.99 
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The VHF Antenna 
Handbook 

The VHF Antenna Handbook 
is your complete guide to 
VHF and UHF antennas. This 
outstanding book is by Jim 
Kyle K5JKX, one of the out¬ 
standing technical authors 
in the electronics field. The 
VHF Antenna Handbook 
covers complete theory and 
all practical details for every 
type of VHF and UHF an¬ 
tennas. A special feature is 
the commercial antenna ca¬ 
talog section. If you're in¬ 
terested in VHF, you should 
have this book. 

Price is $2 from 


TOPICS COVERED: 

Basic concepts 
Folded dipole 
Slot antenna 
Conical antenna 
Coaxial antenna 
Halo antenna 
Abe Lincoln 
Turnstile antenna 
Ground plane 
antenna 

Broadside phased 
array 

Endfire phased array 
Mattress array 
Sterba curtain 
ZL special 

Long and short yagis 
Weeping willow 
Quad antenna 
Helix 

Cross beam 
Circular quad 
Transmission line 
antenna 
Long wire 
V antenna 
Rhombic antenna 
Log periodic 
Horn antenna 
Discone antenna 
Corner reflector 
T rough 
Paraboloid 
Plane reflector 
Backfire 
Cylindrical 
parabola 
Practical 

construction 

Mounts 

And much more 
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# Very difficult circuit this hour. 

* Next higher frequency may be useful this hour. 

Good: 2-4, 7-10, 15-20, 27-31 

Fair: 1, 5, 6, 11, 13, 14, 21, 22, 25, 26 

Poor: 12, 23, 24 

VHF DX: 1, 2, 3, 10, 11, 21, 22, 23, 24, 25 
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ADVERTISING RATES 



v 


$268 

138 

71 

37 

20 


6X 

$252 

130 

67 

35 

19 


12X 

$236 

122 

63 

33 

18 


Roughly, these ore our rates. You 
would do very well, if you are 
interested in advertising, to get 
our official rates and all of the 
details. You'll never get rich sell¬ 
ing to hams, but you won't be 
quite as poor if you advertise in 73. 


More Power on Six .WA9IGU. 6 

Drive this linear with your AM or SSB exciter. 

James Dandy Mixer.W2DXH. 12 

A very simple—yet useful—test instrument. 

A Poor Man’s 220 Transmitter.WB2EGZ. 14 

It puts out half a watt; good for local work. 

Another Solid State 2 M Transmitter . .VE2DG. 20 
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. . . de W2NSD/5Z4 

What started out originally to be a little 
visit to 5Z4ERR has grown into mammoth 
proportions and now consists of a three week 
hunting safari for four of us, a two week drive 
through darkest Africa, and a trip around the 
world via some very unusual spots. About the 
time you get this issue of 73 I’ll be cringing in 
the bush of northern Kenya, peppering the 
landscape with bullets from my Weatherby. I 
think I can promise you that the animals will 
be pretty safe, though I just might bag a W5 
or WA6, with a little luck. 

The most difficult part of any trip is making 
the decision to go. There are so many reasons 
that such a thing is impossible that few get to 
the decision. 

Once I had made the decision to go to 
Kenya I began to read about the country and 
got more and more enthused about hunting. I 
found that there are a lot of good reasons 
why people go over there and hunt. The main 
idea is to kill off the older male animals that 
are just past their prime and make room for 
the younger males. You don’t just go over and 
shoot anything that moves like they do in 
New Hampshire during hunting season . . . 
you keep looking until you find an animal 
with outstanding antlers and try for him. If 
you are interested you will enjoy “Horn of the 
Hunter” by Ruark, the intimate story of his 
first hunting safari. It is a terrific story and 
available in paperback. 

I’d heard about how horribly expensive 
safaris were, so I figured that this would 
never be for me. Then I read the Herter book 
on “The Truth About African Safaris, or How 
to Go On A Safari For $690.” Seven bills I 
maybe could manage so I read the book and 
decided to have a try at it. I wrote to the 
outfit recommended by Herter and signed up 


de 

W2NSD/1 

never say die 


for my first hunting trip. I’ve never shot any¬ 
thing more exotic than a hedgehog or a wood¬ 
chuck, so they don’t come much greener. I’ll 
let you know how that works out, if you’re 
interested. 

My talking about the trip on twenty meters 
got me invitations to visit just about every 
country in Africa. At first I thought I might 
take along a couple other fellows and drive 
from Kenya down to South Africa. Then, when 
I got a closer look at the maps, I could see 
that this was a pretty big bite. After many 
more contacts with Africa and some thought 
the drive came down to a two week jaunt 
through Kenya, Uganda, Congo, Rwanda, 
Burundi and Tanzania. This will be plenty 
the first time around, I am sure. 

The air fare around the world isn’t that 
much more than the fare to Nairobi and back, 
so what the heck. I spun my world globe 
around a few times and traced out a path 
through some of the rarer countries, plus a 
trip through Australia and New Zealand. The 
interesting part was the long hard job of de¬ 
ciphering the air schedules from the book at 
the travel agency. Many places that I wanted 
to visit were out because there were either no 
scheduled flights or else maybe one a week . , . 
on a day when we couldn’t make the trip 
without sitting around four or five days wait¬ 
ing for a plane. A trip that length with that 
many stops meant that each stop had to be 
for one or two days at best. Even so the trip 
strung itself out for almost eight weeks of 
flying! 

Once the itinerary was decided there was 
the problem of getting all the air reservations, 
the hotel reservations and visas from all of the 
countries along the route. For instance, we 
got the whole trip just about set when I got 
(Continued on page 70) 
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Editor’s Ramblings 


Imitation is the sincerest form of . . . 

A note in K2MGA’s editorial in the June 
CQ states that CQ is dropping its VHF, 
Novice, Club Forum, RTTY, YL and Space 
Communications columns. Reason given? “To 
make room for more current items of more 
general interest.” 

Speaking of CQ, the same editorial makes 
gleeful note of my statement in the May 73 
that we do not have the staff here to answer 
technical questions from readers. The truth 
of the matter is that we try to answer ques¬ 
tions, but must discourage them because of 
our small, overworked staff. As 1 mentioned 
last month, we’d like to find a number of 
qualified hams around the country who will 
answer questions for other hams in their 
spare time. We ll help them out with publicity 
and by printing articles answering the com¬ 
mon questions they’re asked. 

Readers often ask us why we don’t have 
a question and answer column. We’ve had a 
number of offers to write one (including one 
from a very prominent ham who wanted to 
write anonymously because he writes a month¬ 
ly column for one of our competitors), but 
aren’t convinced that it would be worthwhile. 
Most questions could be answered after a 
quick look through a radio handbook, catalog 
or magazine index. I’d rather see articles ex¬ 
plaining common misunderstandings than the 
same “buy a 0 0 0 for S oe# from 0 0 0 and in¬ 
stall it in your ° 0<! ” over and over. 

Advertising in 73 

You may have noticed that 73 is running 
more and more advertising, while our com- 
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petitors aren’t. Our new advertising manager. 
Jack Morgan, W0RA, has been working 
hard—and with excellent results. I hope that 
you are helping him out by getting ofF your 
dufF and sending for the catalogs and equip¬ 
ment that you’ve been intending to buy. Think 
of the many things in 73 ads that you’d like, 
but just haven’t gotten around to ordering. 
Shame on you. 

But there are still a number of advertising 
holdouts, of course. The reasons are many. 
In a few cases, there are political considera¬ 
tions. Some important people in prominent 
companies disagree with Wayne about some 
things and feel that their principles are more 
important than the sales their companies are 
losing. 

Another problem: advertising agencies. Vir¬ 
tually all manufacturers and most other ad¬ 
vertisers have ad agencies which plan (we 
hope), design, make and place their ads. 
These agencies are paid by the magazines 
they insert ads in with a 15% discount on 
advertising space bills. This is a very odd 
arrangement and wotdd seem to encourage 
ads in expensive magazines. Most agencies 
have little experience with specialized small 
magazines such as 73. They tend to place 
advertising on the basis of a simple plan: if 
it costs twice as much, it must be twice as 
good. Obviously, this is fallacious. Many 
factors affect advertising results: how loyal 
readers are, how thoroughly they read the 
magazine and ads, how much money they 
have to spend, how active they are, how the 
ads are arranged, and so on. 73 excels in all 
of these categories. Many testimonials and 
studies prove this. 

Another reason manufacturers don’t make 
best use of their advertising money is similar 
to the above. Mail order advertisers usually 
code their ads. They can tell which ads bring 
results. The mail order advertisers tell us 
over and over how well ads in 73 do. On the 
other hand, most large manufacturers depend 
on sales through radio dealers. They realize 
that most readers will visit their local dealers 
if they’re interested in the products adver¬ 
tised. How can they tell which magazines 
give the best results? They can’t—unless they 
(Continued on page 92) 
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1 07 Berkeley Drive 
Terre Haute, Indiana 


More Power on Six 


There are many amateurs who operate on 
six meters with AM rigs in the medium power 
class. By medium power we’re talking about 
thirty to sixty watts into the final. This is ex¬ 
cellent for local rag-chews and is nothing to 
be ashamed of when the skip is rolling in. 
However, there are times when it would be 
very satisfying to pour on the coal and blast 
through the QRM. Ever notice when the skip 
is hot the boys with the big signals can sit on 
one frequency and everybody comes to them? 

Probably the quickest, easiest and cheapest 
answer is a linear amplifier. Don’t listen to the 
static about the poor efficiency of AM linears. 
This is a point on which the experts aren’t in 


WA91GU is the sales manager of the world’s 
largest grower of greenhouse tomatoes and 
Bihh lettuce, the ]. W. Davis Co. He has an 
MS in Agriculture from Purdue. He’s written 
many articles on electronics, hut most have 
been in the test equipment, photo and CB 
fields. 


full agreement. 1 lowever, a few hours of op¬ 
eration with a good AM linear will convince 
you that, regardless of the theory, this is a 
happy solution. 

Now comes the question as to the type of 
linear. The more common grounded cathode 
configuration is good but you’d have to swamp 
out most of your exciter power and that’s 
downright wasteful. Grounded grid would use 
all those watts, running quite a few of them 
right through into the antenna. If we settle on 
a zero bias triode for our grounded grid linear 
things really get simple. No screen power sup¬ 
ply, no grid bias supply and no neutralization 
worries. So, let’s look around for our six-meter, 
AM, grounded grid, three to four hundred 
watt linear construction plans. This poor toiler 
in the vineyard couldn’t find a thing to fill the 
bill. Here’s one solution, evolved from only a 
small measure of blood, sweat and tears, 
which has provided many hours of operating 
pleasure. 

Rather than make do with compromises so 
we could use a surplus tube or two, an Eimae 
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3-400Z 1 was chosen for the job. This is a 
high-mu triode designed for this type of serv¬ 
ice and with a plate dissipation of 400-watts. 
The tube, it’s socket and chimney will set you 
back nearly fifty bucks—half the total cost of 
the linear—but it’s well worth it. Practically 
everything was new except the fan, meters 
and antenna relay which came from surplus. 

Components are assembled on a 3"xl0"xl4" 
chassis which could be much smaller if space 
is a problem. The layout is shown in the 
photos and this isn’t too critical. Front and 
back panels are ll"xl4" aluminum and the 
sides and top are made from a single sheet 
bent to U shape. One-half inch aluminum 
angle stock and sheet metal screws hold it 
together. Drill plenty of ventilation holes. 
Let’s consider some of the features. A triple¬ 
pole, double-throw relay cuts the linear into 
and out of the antenna circuit for transceiver 
operation. It also virtually cuts off the tube 
between transmissions by inserting bias re¬ 
sistor R5 in the cathode circuit. The surplus 
relay used was powered by a voltage-doubler 
from the filament supply. A spdt center-olf 
toggle switch in the relay circuit permits by¬ 
passing the linear even though it is powered, 
or operating it either directly, or indirectly 
from an extra set of relay contacts in the ex¬ 
citer. A tuned L input matches the 50-ohm 

1. The Amperes 81G3 is almost identical 


output of the exciter to the 122-ohm input of 
the 3-400Z. Negative high voltage is isolated 
from chassis. It floats by the amount of the 
voltage drop across R6. Plate current is me¬ 
tered in the negative power lead to keep the 
extremely high voltage off the meter and be¬ 
cause a meter in the plate lead would indicate 
both plate and grid current. The output cir¬ 
cuit is a conventional pi-net and a relative 
power output meter is used for tune-up since 
plate current dips are uncertain at best. The 
filament and plate chokes are wound on Js" 
Teflon rod. Ceramic would be OK but don’t 
use anything else—it might melt. L2 and L3 
are each 31 turns of #12 Formvar bifilar 
wound and separated by a length of cord 
about the same diameter as the wire. If a 
Teflon rod is used the ends of the coils can 
be run through holes in the rod to hold them 
in place. L4 is 42 turns of #22 Formvar close- 
wound on Teflon rod which is threaded at 
both ends to accept C8 and C9. L5 con¬ 
sists of four turns of 3/16" copper tube 
with a IT’ inside diameter and T' spacing. A 
“D” cell makes a good winding form for L5 
and the turns can then be spaced with a scrap 
of K" dowel. The parasitic choke is simply 
three 50-ohm, 2-watt resistors paralleled 
across a loop in the 'A" copper strap making up 
the plate lead. This may appear useless but 
it’s quite essential for stable operation. 

There are a few precautions which might 
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not be essential but probably will save trouble 
later. The three grid contacts on the socket 
are bonded directly through slots in the socket 
to chassis with the shortest possible copper 
straps. One-half inch copper strap is used from 
plate cap to the junction of L4/C8 and from 
the opposite side of C8 to CIO. Shielded cable 
is used for all other power and rf leads. The 
heavy insulation of RG8-U is excellent for the 
positive high voltage lead. Try to keep the 
input circuit below chassis and the output 
above. The only exception is at the relay. The 
output metering circuit can be mounted on a 
scrap of punched circuit board which is fas¬ 
tened to the back of the meter by the meter 
terminals. One milliampere meters are used 
for grid and plate current by shunting them 
with short lengths of resistance wire to make 
them read the required values. Comparison 
with a reasonably accurate meter is used to 
establish the length of resistance wire to use. 
A U-shaped aluminum shield is installed be¬ 
hind the meters to prevent the radiation of 
rf energy through the meter holes and also to 
protect the meter movements from this en¬ 
ergy. A view port in the front panel, shielded 
by aluminum or copper screen, is recom¬ 
mended. At high power the graphite anode 


starts to glow and it's a good idea to keep an 
eye on it. The bottom of the chassis is sealed 

with an aluminum plate in which the intake 
fan is mounted. Don’t locate the fan directly 
under the tube. Mount the amplifier on one 
inch feet to insure adequate air movement. 
Observe these precautions and you should 
have a good, stable amplifier. 

A word about the high voltage power sup¬ 
ply, required to supply only the plate voltage. 
You’ll probably want 2000 volts and you can 
go higher with this tube. It should be well 
filtered and, while you can drop it down with 
a light bulb in the primary of the transformer 
during initial testing, a variable voltage trans¬ 
former is a real operating convenience. There 
are dozens of good power supply circuits and 
you may already have one which can be used. 
Remember that neither side of this high volt¬ 
age supply is grounded. Shielded and 
grounded high voltage leads between power 
supply and linear keep both chassis’ at the 
same potential. 

Check and double-check all the wiring and 
please keep these precautions in mind during 
operation of this little bomb. Keep your hands 
out of the innerds except when the high volt¬ 
age is definitely removed. You’ll enjoy the 



Layout of the compo¬ 
nents on top of the 
chassis. The rf output 
monitor circuit is located 
on the back of the near¬ 
est meter. The meters 
ore normally covered by 
o shield. 
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Bottom view of the six meter linear. The Miniductor is LI. The filament chokes L2 and L3 are bifilar 
wound on a Vi” Teflon rod. The electrolytic capacitors adjacent to the filament transformer are port 
of a voltage doubler circuit used to operate the relay. The Muffin fan is mounted on the bottom plate. 


equipment longer. Be sure the fan is operat¬ 
ing whenever the filament is on. Warm up 
the tube for a few minutes before applying 
plate voltage. Never apply excitation without 
plate voltage or grid current may be excessive. 
Never operate the linear without an antenna 
or dummy load. Keep an eye on the tube, es¬ 
pecially during testing and tune-up, and re¬ 
duce voltage and/or loading if it starts getting 
red. 

Let’s first check for stability. Set Cl for 
about mid-range, adjust R2 to minimum value, 
interconnect exciter and linear with a length 
of RG8-U but don’t apply excitation. Turn on 
fan and filament, apply approximately five 
hundred plate volts and, while watching the 
output meter, vary CIO and Cll over ‘full 
range in various combinations. There should 
be no evidence of output and grid and plate 
meters should remain stationary with the grid 
meter possibly just off the peg and 20 to 25 
plate mA. Increase plate voltage to operating 
level and go through this test again, being 
ready to cut the power if there is any meter 
movement. With 2000 plate volts you should 
have just a suggestion of grid current, approx¬ 
imately 60 plate mA and no output. Sit back 
and rest a minute—you were just gambling 
with a thirty-four dollar tube. 

For final testing and tune-up you must have 
a dummy load. If you’re new to linears you’ll 
want to spend a lot of time learning to han¬ 
dle the beast and it’s best to keep these strug¬ 
gles off the air. A scope is real handy to check 
linearity but it’s not absolutely essential. So, 


connect the dummy load, cut back to about 
500 plate volts, advance R2 as necessary to 
keep from pegging Ml and, with CIO and 
Cll at full mesh, apply excitation—somewhat 
reduced if this is convenient. At this level of 
operation you can be reasonably sure of not 
doing much damage. 

Both grid and plate current will climb when 
excitation is applied. Reduce the value of CIO 
to give the maximum reading on the power 
output meter. Adjusting Cll will now increase 
this output. What we’re striving for, now and 
forevermore, is maximum power output with 
plate current three times greater than grid 
current. If you don’t have this ratio, increase 
the capacitance of CIO slightly and decrease 
the capacitance of Cll to peak the output. 
Continue this until the 1:3 ratio is achieved. 
Now, if you’ll decrease the value of Cll just 
enough to drop the output by two or three 
perceni, your amplifier should be linear. Its 
output should look and sound like a giant 
version of the input. During this tune-up you 
should pause to adjust Cl to produce maxi¬ 
mum grid current indicating that your input 
L network is tuned to resonance. Now you’re 
ready to gradually increase excitation and 
voltage, bringing the TUNE and LOAD ca¬ 
pacitors back to resonance with each change. 
Keep an eye on the tube and retreat a little 
when it starts showing color. 

This tuning technique is one which has 
been treated casually if at all in amateur pub¬ 
lications. It’s extremely important if you are 
to put a good signal on the air. Once you 
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learn how the controls interact it goes quickly 
and smoothly. Now is the time to experiment 
and here are some general observations. 
They’ll help you arrive at a l:3::grid current: 
plate current ratio at maximum power output 
for the combination of excitation and voltage 
you’re using. Increasing excitation and volt¬ 
age will increase the power output of your 
linear; however, you probably will not run 
wide open all the time. Increasing the excita¬ 
tion should increase grid current, plate current 
and power output. Increasing the voltage 
should decrease grid current and increase both 
plate current and power. As LOAD capacity 
is reduced TUNE capacity must be increased 
to reach resonance as indicated by maximum 
output. It is the interaction of these two con¬ 
trols which enable you to achieve the neces¬ 
sary 1:3 ratio for linearity. It is the interac¬ 
tion of excitation and voltage which deter¬ 
mine your output level. Increased excitation 
will require higher TUNE capacitance and 
lower LOAD capacitance. Increased voltage 
will require less TUNE and more LOAD ca¬ 
pacitance. This isn’t nearly as complicated as 
it sounds. With a bit of practice off the air 
it’ll become automatic. 

Let’s take one brief look at this matter of 
efficiency. With about thirty watts of excita¬ 
tion from a Thor transceiver and 1250 plate 
volts the linear pictured draws 225 plate 
milliamperes when properly tuned for 2S0 
watts input. Its output into a Cantenna is one 
hundred watts with no modulation. With a 
steady 100% tone modulation the output jumps 
to 190 watts! This tends to support the pro¬ 
ponents of AM linears who claim very im¬ 
pressive efficiency with modulated signals. 
With 1500 plate volts and 230 plate mA we 
have 345 watts in and about 132 watts out. 
Put 2000 volts on the plate and it glows dully 
as it should while drawing 240 mA. Output 
into the Cantenna goes to a little over 190 
watts. It looks like efficiency increases slightly 
with increased power but modulation boost 
suffers. At the 2000 volt level modulation only 
kicks the output forty more watts. Maybe the 
metering is not too accurate or maybe we 
don’t have enough excitation for peak power 
output but these figures offer some idea of 
what to expect from this critter. 

What’s important is the fact that for ap¬ 
proximately one hundred bucks (plus a power 
supply) you can push your medium power 
AM signal right through the ceiling with no 
more operating problems than you have with 
your exciter. And when you eventually go 
six-sideband this linear with no modification 
will take you to a kilowatt. 

. . , WA9IGU 
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James Dandy Mixer 


What basic circuit belongs on the amateur’s 
workbench next to the RF signal generator, 
the frequency standard, and the dip oscillator? 
Ans: James Dandy Mixer! 

Two frequently performed and closely re¬ 
lated tests are the measurement of frequency 
and the general assessment of stability and 
quality of an RF signal. Both tests usually in¬ 
volve mixing a good RF signal and a question¬ 
able RF signal for an audio output, and judg¬ 
ing the result. These tests are often performed 
with the aid of an old receiver which may 
not be able to give a good test. Or perhaps 
it won’t tune the required range, or is simply 
not available. But the receiver isn’t required. 
Better results can be obtained without it! 

The following circuit is useful from high 
audio to the VHF range. It is simple, reliable, 
and can be assembled very inexpensively. Its 
value to the user is limited only by his inge¬ 
nuity and understanding of the basic principles 
and facts involved. Enough recommendation. 

Theory 

Fig. 1 shows the entire schematic of the 
circuit, as mounted on an R'2 (half rack) 
panel. There are two parts to the circuit. The 
first is a simple resistor network which brings 



RF portion of the mixer. Note short leads and 
simple, open layout to minimize parasitic induct¬ 
ance and capacitance. 


the two inputs to the detector input (LH side 
of 22pF) in such a way that neither input is 
much affected by the other. The other is the 
detector, which provides the nonlinear mixing 
required to bring out the audio difference 
beat, or to bring up the audio signal in a 
single RF input. Let’s examine these one at 
a time. 

Why not tie the same piece of wire to both 
BNC inputs and hook the detector onto it 
also? Wouldn’t it work? Yes, after a fashion, 
but if you hook two oscillator circuits together 
in this way, they’ll fight. Since they will be 
trying to lock frequencies, any assessment of 
the individual performance of either one of 
them will be uncertain. Of course, you could 
use buffer amplifiers if you wanted to put up 
with the additional parts and reduced fre¬ 
quency range. But the resistor network is pre¬ 
ferable for general purpose test work. 

The books tell how to work out the behav¬ 
ior of simple voltage divider circuits. A little 
math will show that if you look into terminal 
A with terminal R open, you will see a 54 
ohm load. If you short B to ground, the load 
at A falls to 52 ohms. Small change! With B 
open, 63% of the input at A appears at the 
detector; with B shorted this falls to 50%. 
Again, not a very great change. This all works 
out very well indeed if you want to test an 
oscillator without making up a lot of addi¬ 
tional circuitry. 

The diode detector action is also simple. As 
a mixer, the picture is not quite so clear, al¬ 
though by no means complicated. Suppose 
there are two RF signals whose frequencies 
are different by one cycle per second. What 
this means is that once per second both sig¬ 
nals will come to a crest at the same instant, 
and add up. Halfway between these intervals 
the signals will go to a maximum opposition 
or interference. In the remaining time be¬ 
tween these intervals the sum or difference is 
building up or decreasing. The detector sees 
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James Dandy Mixer goes 
nicely into the test panel 
with other half-rack gear. 



the two signals as one, modulated by the dif¬ 
ference rate, and that is what comes out! 

Construction and use 

This circuit is too simple to be hard to 
build. If the parts are good, it will work. But 
the greatest useful frequency can be raised 
by good VHF construction techniques: small 
components, short leads, minimum capaci¬ 
tance between components and to the chassis. 
The R/2 construction illustrated is generally 
used in locally built gear, and no shielding is 
visible because none was used. It doesn’t 
seem to be required. 

The apparent sensitivity of the mixer de¬ 
pends on the amplifier following it. Its voltage 
loss is not great, and most of the small RF 
voltages found in breadboard small-signal 
circuits are apparently considerably greater 


A 



Fig. I. Schematic of the James Dandy mixer. This 
little device is very useful for checking stability 
of oscillators, modulation, etc. 


than some amateurs believe. The mixer is 
generally followed by a simple Lafayette au¬ 
dio amplifier, #99R9037 in their catalog 
#660. This amplifier offers adequate gain for 
listening to anything that can be shown to be 
oscillating, without much load on the oscil¬ 
lator. Its frequency response is zilch at low 
frequencies and one of the hi-fi type ampli¬ 
fiers might be desirable for some applications. 
Here are some illustrative examples. 

Application #1. What is that new little os¬ 
cillator doing? The tiny one, 1 mA at 3 volts? 
Attach signal generator to one input, hang a 
piece of wire from the other and bring it near 
the oscillator. Tune for beat, and listen. 
There is sufficient gain that you can ignore 
the mismatch. Ditto for calibration of the os¬ 
cillator. 

Application #2. Want to find leak in shield¬ 
ing. Signal generator to one input, piece of 
coax with pickup loop to the other input. 
Check for beat note, seal up the enclosure, 
and start searching. 

Application #3. What does the modulation 
on the RF sound like? Pipe the RF into either 
input and listen. 

Application #4. How well is that multiplier 
working? Pipe the RF to either input and put 
a meter on the DC output terminal. 

Additional applications as required. When 
you have built and used one of these James 
Dandy Mixers, von will wonder what you did 
without it! ... W2DXH 


AUGUST 1966 


13 











Donald Nelson WB2EGZ 
9 Green Ridge Road 
Ashland, N.J, 08003 


A Poor Man’s 220 Transmitter 


Here’s a simple, inexpensive transmitter for 
the beginner on 220 MHz. Output is only 
half a watt, but that can work a good distance. 


Inexpensive, low power transmitters have 
gained popularity through proven performance 
on 6 and 2 meters. “Why not find just how 
little is needed on 220 MHz?” I thought. Per¬ 
haps it was a foolish thought—for many fail¬ 
ures followed. 

The 1M meter band borders on UIIF. This 
tends to complicate circuitry. Tuned lines 
were not considered for the tuned circuits, but 
it became evident that the coils and even the 
wiring looked somewhat like tuned lines. 
Tubes—especially receiving tubes—are not 
efficient because interelectrical capacitances 
are too great. Sometimes chokes and capaci¬ 
tors become self-resonant, making the circuit 
inefficient or even inactive. Hopefully, you will 
be spared this grief because here is a circuit 
that works! It has a plate modulated straight- 
through final which is stable, yet simple to 
construct. The project should be particularly 
attractive to the newly-licensed technician. 

Circuitry 

Only two tubes are used in the RF section 


of this transmitter (see Fig, 1), a 6GH8 and 
a 12BY7A. With a triode oscillating at 73.34 
MHz, the 6GH8 triples in the pentode sec¬ 
tion. The oscillator multiplier is a modified 
Butler circuit which satisfies the low drive 
limitations of the overtone crystal. A 6EA8 
may be used in place of the 6GH8 if you 
wish. The 220 MHz output of the multiplier 
is RC coupled to the 12BY7A final which is 
screen neutralized. Incidently, the 12BY7A 
holds its own place among receiving tubes for 
low 220 MHz drive requirements. It is not 
efficient, but it works with upward modulation 
and is easily neutralized. 

Let’s talk about crystals for a minute since 
this application may be controversial. In a 
transmitter oscillator, the crystal is not only a 
frequency source, but a power source. The 
oscillator may be viewed as an amplifier using 
the crystal as the driving element in the man¬ 
ner of any conventional large signal RF am¬ 
plifier. Now, if the amplifier has a fixed gain 
of 10, the output of the circuit will be 10 
times the drive level of the crystal. When the 
crystal is driven hard, the output is propor- 
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tionally greater. An 8 MHz crystal may be 
driven at 5 to 10 milliwatts without harm, but 
overtone types (20 MHz and higher) must 
be limited to a 1 or 2 milliwatt level. For this 
reason, the overtone oscillator will have an 
output power of 1/5 that of the fundamental 
oscillator. In transmitter applications, addi¬ 
tional gain will usually be required to achieve 
a useful output level. 

What happens if the overtone crystal is 
overdriven? The crystal may fracture, but more 
likely will be the increase in spurious re¬ 
sponses and possibly some instability of the 
crystal. In the case of a transmitter, several 
spurious outputs at frequencies a few Kilo¬ 
hertz from the main carrier will be noted. In 
converter applications, the overdriven crystal 
will produce image and “out of band” recep¬ 
tion. 

Experiments with different oscillators and 
controlled crystal drive levels showed the 
Butler oscillator to be the least critical. Using 
a pentode in the multiplier section provided 


sufficient gain to drive the final PA without 
additional amplification. 

There is nothing magic about the modula¬ 
tor. A two stage voltage amplifier (12AX7) is 
followed by a 6AQ5 power stage. Chokes in 
the heaters and the microphone input are 
used to suppress RF feedback. The modula¬ 
tion transformer T 2 , has a slight mismatch, but 
more than enough audio is available to com¬ 
pensate for the transformer loss. While a spe¬ 
cific transceiver transformer is called for, the 
system works well with any 10 W universal 
output transformer. 

For those who prefer solid state rectifiers, 
any units rated at 100 rnA and 1000 PIV or 
greater would be fine. A word of caution 
might be in order. Silicon rectifiers have fine 
efficiency, but will not stand the voltage over¬ 
load as a tube will. 

Actually, the only frills on this whole unit 
are the case and the plate current meter. You 
don’t need either, but your wife will be im¬ 
pressed. Costs of both items are very reason- 


Rear view of the Poor Man's 220 transmitter built by Gene Jackson WB2CVF. His transmitter, which 
is shown in all of these photos, is the most photogenic of the transmitters that were built. Note that 
room was left for a simple receiver in the center of the chassis. 
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5 Tum<S N0.2 4 ENAM. ON 
1/4“ FORM (WHITE CORE) 


i TURN NO-16 ENAM., ^ 

t/4"DIA. v CERAMIC 


4 TURNS NO. 16 ENAM. 
1/4* DIA„ C.T. 


I TURN NO. 16 ENAM, 
1/2“ DIA. 


NOTE - 

ALL RESISTORS 1/2 W UNLESS 
OTHERWISE INDICATED 
ALL CAPACITORS DISC CERAMIC 
UNLESS OTHERWISE INDICATED 



Jl 

MIKE 


Fig. 1. Schematic of the Poor Man's 220 MHz transmitter. Output is 500 mW with 5 W input. This 
isn't exactly overpowering efficiency, but the transmitter modulates upward and gives excellent local 
coverage. 


able. If a final grid current meter is desired, a 
100 pA or 200 uA meter would be suitable. 
Those values don’t come in the low cost vari¬ 
ety, however. Grid current runs near 75 pA. 

Construction details 

All components are mounted on an 
8 x 12 x 3 aluminum chassis which is later 
housed in a Bud “Shadow Box.” Chassis lay¬ 
out is shown in Fig. 2. A nut is placed be¬ 
tween the chassis and front panel on the two 
switches and the microphone jack to accom¬ 
modate the mounting flange. When the chassis 
was installed in the shadow box, spacers had 
to be used to raise the whole chassis for align¬ 
ment with the recessed frame. Shields were 
used on the 12AX7 and the 6GH8, but should 
not be used on the other tubes. 


The layout of the RF section is the only 
critical part. Keep RF leads as short as possible 
and avoid unnecessary kinks in the wire. The 
parts layout of the RF section has been used on 
three transmitters with some small variations. 
All units produced the same results. One of the 
units is on a 17 x 5 x 2 chassis which was 
rack mounted. The original construction (only 
the RF section) was made on a 5 x 7 x 2 
chassis. Such an idea may appeal to anyone 
with a separate power supply and modulator. 

There is sufficient room on the chassis to 
add a receiver, if desired. The modulator 
could be switched for receiver audio. First 
thoughts on a receiver are to build a super- 
regenerative type with a broad grounded 
grid RF stage. A converter, used with a super- 
het is the best path to take, but a bit large for 
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Fig. 2. Layout of the chassis of the Poor Man's 
220 transmitter. 

the correction. Now replace the crystal and 
readjust C 10 in conjunction with C 13 to find 
maximum output. C 13 is now permanently 
adjusted until a new final tube is needed. Re¬ 
check neutralization, then adjust C 14 for max¬ 
imum output. Peaking of C 7 and C 1( , may be 
necessary. The procedure may have to be re¬ 
peated several times, but once neutralization 
is achieved, C u should not require readjust¬ 
ment unless the 6GH8 or 12BY7A is replaced. 
At optimum tuning, measured power output 
was 500 mW, modulation was upward, and 
the removal of the ciystal cutoff the RF com¬ 
pletely. The plate current is 20 mA giving a 5 
W input rating. If frequency shifts during 
operation or spurious responses are noted, L, 
should be adjusted. 

On the Air 

One-half watt is Q5 at 30 miles if reason¬ 
able antenna systems and a good receiver fill 
the gap. (Gene, WB2CVF, holds the record 
of 64 miles with this transmitter.) We grant 
that 10% plate efficiency is nothing to brag 
about, but the 12BY7 performs better than 
several other tubes which were tried. The 
audio quality is excellent with 100% modula¬ 
tion possible. TVI is not present at the au¬ 
thor’s location. High output microphones can 
overmodulate the transmitter. As a builder, 
you might prefer to make R 10 an audio gain 
control and limit peak modulation. No reduc¬ 
tion of the voltage amplifier’s gain was shown 
in this schematic in order not to limit the 
ham who has a low output microphone. 

In all, the Poor Man’s 220 Transmitter sat¬ 
isfies all its objectives. If you are a poor man, 
why not build one for the fun of it? You will 
be a little richer by the experience. 

The author wishes to thank Steve Wojcik 
for the photography. 



TWO CATEGORIES TO CHOOSE FROM 


Standard Duly Guyud in Haavy Duty Suit Supporting 
Height! of 37 - 54 - 88 - 105 and Guyod in Heights of 
and 122 foot 37 - 54 foot (SS) 

71 — 88 foot (guyod) 


R0HN has these 6 IMPORTANT POINTS: 

Ease of Operation— roller guides between sections assure 
' easy, safe, friction-free raising and lowering. Strength— 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all tactions together— uni¬ 
formly with an equal section overlap at all heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance at any height desired! 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

-51.25 Value 

-ONLY $100 postpaid (special to readers 
of this magazine). Nearest 
source of supply sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P. O. (as 3000 Peoria, Illinois 

"World's Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower systems." 
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E. Cazelais VE2DG 
1 666 Massenet, 

Chomedey, Quebec. 


Another Solid State 2 M Transmitter 


This simple transmitter uses inexpensive 
transistors for 150 mW output on 144 MHz. 


The transistorized transmitter described 
herein was intended primarily for remote con¬ 
trol of models but hams being what they are, 
the transmitter was quickly modified for short 
range communications on 2 meters. 

Referring to the schematic, readers of 73 
will recognize the oscillator-multiplier de¬ 
scribed earlier by Bill Hoisington K1CLL. 
Slight changes to the position of the feedback 
tap on the oscillator tank coil and different 


values of emitter resistor and tank circuit con¬ 
stants of the tripler stage were found neces¬ 
sary for best results with the type of transis¬ 
tor used. 

The output stage uses a 2N3564 which is 
characterized for low level operation but with 
a typical F T of 750 MHz and collector dissi¬ 
pation of roughly 0.3 watts with a heat sink it 
makes a dandy power amplifier. The input pow¬ 
er runs approximately 35 mA at 12.4 volts for 



Fig. 1. Schematic of VE2DG's simple two meter 
transmitter. All of the transistors used are inexpen¬ 
sive. The unmarked RF chokes are ones suitable 
for the frequencies involved; Z50 for the oscillator 


and driver and Z144 for the final base. You can 
make your own from 14 wavelength of thin wire 
wound on a large value resistor. 
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The two meter transistor transmitter is built on a 
small sheet of perforated board. The modulator is 

an output of 150 mW. Interstage decoupling 
and emitter resistor by-passing was found to be 
most important and the imposing number of 
by-pass capacitors is not fantasy, every one 
helps in getting the most out of every stage. 
Proximity of L 2 and L ;i on the finished trans¬ 
mitter resulted in interaction between multi¬ 
plier and power amplifier but the addition of 
a copper shield between the two stages 
cleared that problem very effectively. The lim¬ 
ited amount of filtering obtained with the 
small number of tuned circuits resulted in 
severe interference with channel 10 but was 
quickly dealt with by the addition of a filter 
in the antenna lead and since the transmitter 
is totally enclosed in actual operation, TVI is 
effectively eliminated. 

The modulator is quite conventional except 
lor the modulation transformer which is home 
brew, none being available commercially. 

The design approach for the transformer 
consisted in adjusting the turns ratio for 100% 
modulation and NO MORE, since oversize 
modulators have been known to destroy many 
good RF transistors. 

The core was obtained from a stripped 
down audio transformer having a center leg 


at the left, the power amplifier in the center, and 
the exciter stages at the right. 

width of M" and stack height of The pri¬ 
mary is wound with 405 turns of #30 bifilar, 
(This helps equalize the losses) and the sec¬ 
ondary is made with 460 turns of #30. The 
core is assembled with the E’s and I’s butting 
against each other with a piece of cigarette 
paper in between. 

The turns ratio given is just enough to mod¬ 
ulate the output stage 100%; above this level, 
the modulator starts clipping but even under 
these conditions the collector breakdown volt¬ 
age of the 2N3564 is exceeded. So far, the 
transistors used in the output are still alive 
after 25 hours of operation, (they sure make 
better transistors than they used to) neverthe¬ 
less, the use of a 50 volt transistor is strongly 
recommended. 

The audio pre-amplifier shown has enough 
gain to modulate the transmitter fully with an 
input of less than 1 mV, allowing use of low 
output crystal or dynamic microphones. 

The modulation transformer shown in the 
photo is for frequencies above 1 kHz and is 
therefore much smaller than the one described 
in the text. Picture was taken before modifica¬ 
tion for voice communication. 

. . . YE2DG 



~~hlh&X. “BALUN” FED INVERTED “V" ANTENNA KITS 

SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS: 

1 KW P.E.P. Mono-Band Kit. .. 1KMB1V/81K ... $21.95" 


2 KW P.E.P. Mono Band Kit. .. 2KMB1V/8IK . .. $26.95* 


•Kit comprises, encapsulated, "Baiun," copperweld, insulators, 

S lus installation and adjustment instructions for any Mono- 
and 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models. 



Write 

for TELREX 
PL 67 

TELREX LABORATORIES 

ASBURY PARK, N.J. 07712 


Mfd. 
under Pat. 
2,576,929 
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Don Smith W3UZN 
P.O. Box 45 
Hagerstown, Md. 


The Mini Monitor 



Build this tiny field strength meter 
and know what power you re putting out. 


Turn on a transmitter, let it warm up, hit 
the transmit switch, dip the final and out goes 
maximum signal. Or does it? Unless you are 
very familiar with electronic gear, you may 
not know that that isn’t necessarily true at all. 

Any tube which may be used as the final 
amplifier in a transmitter, other than a triode, 
does not necessarily produce maximum RF 
output at the same tuning point as minimum 
plate current. Of course, if the plate is dipped, 
safe tube operation will result, but why not 
get maximum output? What it takes to do the 
job, is a signal strength meter—the Mini Moni¬ 
tor. 



Fig. 1. Schematic of the Mini Monitor. 


Such a meter is of great value in mobile 
operation. It really doesn’t matter how much 
power your running, either, as you want max¬ 
imum output from your rig. Space for elec¬ 
tronic equipment in a car has always been a 
problem, and if you have a VW like the 
author, or a Porsche, like Wayne, WOW is 
space ever at a premium! With this in mind, 
I sat down and designed the smallest signal 
strength meter that could be built, using 
readily available parts. 

The tiny instrument is less than 2!4 inches 
long, J 'i inches tall and 1 % inches deep! 
Though extremely small, it has all the advan¬ 
tages of much larger instruments. A sensitiv¬ 
ity control is mounted on the front panel, next 
to the 1" meter, so that strong signals will not 
damage the meter. A banana jack is mounted 
on top, permitting the antenna to be plugged 
in when the unit is in use. At other times the 
unit can be placed in the glove compartment, 
as it won’t take up much room in there, even 
in a Volkswagen. 

The circuit is straight forward, with a radio 
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Back view of the Mini 
Monitor. The one inch 
meter is from Alco in 
Lawrence, Massachusetts. 



frequency choke used to develop the incom¬ 
ing signal across, from the antenna. The sig¬ 
nal is rectified by a small diode, and filtered 
by a small disc capacitor. This small signal 
current then flows through the microammeter, 
causing a reading on the meter. The sensitiv¬ 
ity control is placed across the meter so that 
the signal current flow through the meter can 
be controlled. On very strong signals, the sen¬ 
sitivity control is turned down, decreasing the 
resistance it places across the meter. This in¬ 
creases the signal current through the resistor, 
and thereby keeps current flow through the 
meter to the desired level. 

An antenna for the unit can be made out of 
anything you happen to have lying around. 
An IS" piece of #16 copper wire connected 
to a banana jack was used on the unit shown. 
You could use a piece of piano wire, if you 


happened to have it, as it will stay straight 
and look like a miniature whip antenna! If 
you are using a transmitter with only a watt 
or so output, you may find the meter not sen¬ 
sitise enough. If so, increase the length of the 
antenna slightly. 

Place the unit on your dashboard, or hood 
of the car, as this location makes it easy to 
watch the meter as you tune the rig. When 
you tune the rig for maximum reading on the 
Mini Monitor, you can be sure that you are 
putting out the greatest signal your rig can. 
Use the Mini Monitor for tuning up and ad¬ 
justing antennas too. As you make adjust¬ 
ments, always work towards increasing the 
reading on the Monitor, without changing its 
location. Once you build and use this Mini 
Monitor, you’ll never want to be without it! 

. . . W3UZN 


GET OUT ON TWO METERS 



A real DXer's beam. Eight elements widely spaced 
on a long boom mean high gain. Punch out a 
signal that can really be heard. Hear stations that 
you never heard before. Ruggedly built of high 
quality aluminum to withstand high winds. 52 ohm 
match. Want to really knock their ears off? Stack 


Two Meter Cubical Quad. 
Rugged, light and very low 
wind resistance. High gain 
for its size and good front 
to back ratio. Very good for 
high traffic areas. 



22QT 


'em. Two 28BT's with stacking kit and phasing $12 95 

lines $48 95 PPD in continental USA. 


TERCO ELECTRONICS P.0. BOX 121 ST. CHARLES, MO. 63301 
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Ronald Vaceluke W9SEK 
17 W 540 Hi Merest 
Wooddale, Illinois 



Audio Test Amplifier 

Simplify your experimenting with this handy instrument. 


How many times have you wished that you 
had a small bench amplifier? I know of many 
times in the past that I have had to use ear¬ 
phones and a blocking capacitor to check audio 
circuitry just because of the fact I didn’t have 
an audio amplifier on the bench. But not again! 
I finally made my mind up that I would do 
something about it and thought I would pass 
this along. 

The requirements were: 

1. Low cost. 

2. A relatively high input impedance. 

3. Sufficient gain to drive a speaker. 

4. Transistorized (no warm-up time). 

5. Self-contained. 


.23 AMP 500MA 

' Tl DIODES 



Fig. 1. Schematic of the audio test amplifier. The 
amplifier module is a Carl Cordover and Co. PH-7 
or equivalent, Lafayette sells similar modules. 


The first four requirements were met by 
using a commercial amplifier module and 
merely packaging it with a few other items 
into a neat package. The “other items” in¬ 
clude input jacks and gain control, a power 
supply and a speaker. I used six input jacks 
of different configurations in order to make the 
unit more versatile. Any number and type of 

{ 'aek can be used and the choice is up to the 
milder. 

The power supply simply uses a filament 
transformer with bridge rectification and filter¬ 
ing. The filter has an RC pi network which is 
relatively effective in smoothing out the volt¬ 
age; however, there is still a small trace of 
hum. This should not prove to be a handicap 
unless you are trying to use the amplifier for 
tracing down low level hum. A more sophisti¬ 
cated (and expensive) power supply would 
then be necessary. Of course batteries could 
always be used but this gets to be expensive if 
the amplifier is used a great deal because of 
the rather large current that is drawn by the 
module. 

The amplifier shown was built in a Bud 
CU-585 cabinet which gives a neat commercial 
appearance and matches by other home brew 
test gear. If economy is a prime consideration, 
a lower cost Mini-box can be used. The front 
panel holds all the components of the unit. 
The speaker grill (64B890458) shown is avail- 
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able for $1.80 from Motorola, 4910 W. Flour¬ 
noy, Chicago, Illinois, and dresses the amplifier 
up. The only draw-back with this is that a 
large hole has to be cut out of the panel and 
may present a problem to someone that hasn’t 
access to the proper tools for this job. An al¬ 
ternate method is to drill a series of holes in 
the panel to pass the sound from the speaker. 

The module and power supply were built 
on a piece of 32b x 31 glass epoxy board that 
was handy, but a piece of perforated phenolic 
will work as well. This chassis is mounted be¬ 
hind the speaker by threaded bushings and 
secures the grill, speaker and chassis in a neat 
sandwich configuration. The mounting of the 
components is not critical; the only precaution 
is to keep the power transformer away from 
the amplifier module to keep hum from being 
induced into it. 

After the wiring is completed be sure to 
check all connections for proper solder and 
lead dress. If all checks out then the unit can 
be connected to the line. When the unit is 
turned on a slight hum will be heard from the 
speaker and when a finger is touched to an 
input, a harsh buzz should be obtained. Now 
connect an audio device such as an audio 
oscillator or AM-FM tuner to the input. It 
should be heard with plenty of volume. Only 
one precaution must be observed and that is 
that no more than 400 volts DC can be con¬ 
nected to the input. This is determined by the 
voltage breakdown of C3. 

Your audio test amplifier is now ready for 
many years of signal tracing, always ready the 
moment it is turned on. 

. . . W9SEK 



Inside of the audio test amplifier. 



THE NEW MODEL “A” ROTA-V. 
FOR 20 OR 15 METERS. 


FEATURES: 

• Excellent 50 Ohm impedance match. 

• One inch drawn 6061-T6 aluminum 
tubing. Easy installation. 

• Telescoping end sections allow for pin 
point resonance tuninq from 14 MC to 
21 MC. 

• Advantage of both vertical and hori¬ 
zontal polarization. 

• Turning radius only 14 ft. Lightweight, 
can be rotated with an inexpensive 
rotor or any manual method. 

• Rugged, heavy duty, poly ethyl insu¬ 
lated support arms. Can handle in ex¬ 
cess of 2KW. 

• Bi-directional R.F. pattern with side at¬ 
tenuation of approximately 15.D.B. 

• Does not require extreme height above 
ground. 

• S.W.R. tuned at 14.275 1 to 1. No ap¬ 
preciable rise in S.W.R. at 150 K.C. 
either side of resonance. 

MONEY BACK GUARANTEE 

Send Cashier Check or Money Order to 

SUPER T PRODUCTS 

BOX 8405 — 5704 SO. STAPLES 

CORPUS CHRISTI, TEXAS 78413 

Q Model A-20-15-Rota-V Antenna 

Shipping weight 14 lbs. Shipped express 

or truck freight collect only. Texas resi¬ 
dents add 2% state tax. 

NAME _ 

ADDRESS_ 

CITY_ZONE_STATE_ 
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Wayne Cooper K4X. V 
9302 NW Second Piace 
Miami, Florida 


The Chicken Method 


Many articles have been written over the 
years extolling the virtues of some new tube 
or circuit application to improve existing 
equipment. The reader is often told in glow¬ 
ing terms how changing tubes in the front- 
end of his receiver will boost the signals so 
many “S” units or that the DX signals will 
really pour forth. On-the-air contacts will 
boast such changes with authority to all who 
will listen. 

Some tube and circuit changes that have 
made the rounds are well engineered and 
should be considered by the ham that wants 
the maximum results from his equipment. Un¬ 
fortunately, unless the store-bought equip¬ 
ment is old enough to vote the average 



Bottom plug-in base. 9 pin—Eby TT-20 7 pin— 
Eby IT-12. Top socket Cinch 7-JC-2 7 pin or 
9-JC-2, 9 pin. Drill out and remove center shield 
post for a 4-40 flat head bolt. 


experimental-minded ham is reluctant to dig 
into the set if more than a direct tube replace¬ 
ment is indicated. 

The photo shows the “chicken method” of 
modifying a circuit, changing the tube type 
or operating parameters of the existing one. 
These adapters are easily fabricated using the 
appropriate tube base plug and socket bolted 
together with a l A" spacer. Besides making the 
necessary cross-connections, the spacer and 
the tube socket shield are connected to ground 
to cany on the normal shielding and isolation. 
One or more adapters can be made up to 
cover the various tube or circuit changes. 
These along with the original tube can be 
rapidly plugged in and out under the test con¬ 
ditions or for an on-the-air check. After the 
evaluation has been made, the best adapter 
can be left in permanently if it is not desir¬ 
able to make a more permanent change. 

Personally, I have no qualms about turning 
the finest gear into a "prototype” if tests, not 
hearsay, can show that a worthwhile improve¬ 
ment will result. The use of plug-in circuit 
and tube adapters came in very handy recently 
in improving the front-end of an otherwise 
well designed commercial receiver. Hearing 
of a new front-end tube and seeing circuits for 
it in a planted article in a well known publi¬ 
cation made it impressive, though not much 
when a not-so-glowing report was received 
from the manufacturer for this particular ap¬ 
plication. But I got a tube and others to be 
tested and made up adapters. With the tube 
in question, it was like leaving the noise gen¬ 
erator permanently connected! Combinations 
of the new frame grid types cut the NF to 
one-third of that in the original circuit. After 
thorough testing, the receiver was changed 
permanently and only once. It would have 
been quite time consuming and messy to have 
made all of those changes in the set for each 
tube combination. Being able to switch back 
and forth with the plug-in adapters makes for 
more convenient and convincing testing. 
While their use may be the “chicken method” 
to some, it is also a handy tool for the serious 
experimenter too. 

. . . K4ZZV 
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Walt Rogers W1DFS 
24 Orient Avenue 
Melrose, Mass. 


Tubeless VFO for Six (or Two) 

Whij be satisfied with crystals 
when a simple tubeless VFO is so easy ? 


“I suppose I ll have to build a VFO with 
tubes or transistors so I can QSY at leisure.” 

Most of our rigs on six (or two) are capable 
of using a tubeless VFO. Many think that a 
crystal puts out power. A quartz, frequency¬ 
controlling crystal represents a capacitance 
and inductance having extremely high “Q” so 
as to be an excellent stabilized tuned circuit. 
It is in effect a large frequency controlling fly¬ 
wheel. While temperature has a minor change 
factor, and the tube (or transistor) has some 
minor loading, the high “Q” holds the fre¬ 
quency very close to the crystal mechanical 
radio frequency resonant vibration design. But 
power does not come from the crystal. The 
tube or transistor give the amplification power. 

Thus if we simulate a crystal by designing 
an inductance and capacitance to resonate at 
our desired frequency, we can make a tube¬ 
less VFO using the present crystal oscillator 
tube. But this VFO must be designed rug¬ 
gedly, and made to be re-settable to our 
needed calibration. 

On the Gonset and Clegg transceivers and 



ceding a Clegg 99'er. 


for six and two, we do not require the stability 
that is needed for sideband. And thus we can 
make use of simplified designs that make the 
construction much easier. 

Looking at Fig. 1, there is a tuned circuit 
LI with a variable capacitor controlled by a 
vernier drive dial, a band setting capacitor, 
which is variable, and a fixed mica capacitor 
so that the tuned circuit is rather high “C”. 
The mica capacitor is choosen so that tempera¬ 
ture will have minimum frequency effect. 

Note also that the inductance LI is wound 
on a form—ceramic in this case—so that the 
inductance will not vibrate mechanically and 
“sing” every time the unit is jarred. 

Also I found that the use of the crystal 
socket on the Clegg, was impossible as it did 
not provide positive contact. Thus I used a 
BNC connector but for those who might not 
have a supply from surplus gear, the RCA 
audio plugs are convenient and adequate. The 
coaxial lead from the VFO to the rig should 
not be long—many suggest seven inches as a 
maximum—but this may be longer. I am using 
15 inches. The shorter the better as this co¬ 
axial lead is a capacity loading across the fre¬ 
quency controlling tuned circuit. 

First I mounted all the parts, keeping in 
mind short leads and rugged construction. 
This unit was rebuilt after making the mistake 
in trying to use a self-supporting inductance. 
The variable tuning slug was not needed, but 
as it was a pari of the coil form. I did not 
remove it. 

I found that S turns of 18 Formvar (enamel 
is ok) wire was about right so that the tuning 
capieitor covered the band from 10 to 80 de¬ 
grees on the dial. Use a grid dip meter to 
regulate the band setting. The series mica and 
the cable, load the tuned circuit so that when 
they are added, the band setting capacitor is 
backed off a bit. It w'as felt that no connector 
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Fig. I. Schematic of the tubeless VFO for six or 
two. Cl is the tuning capacitor, 3-25 pF with a 
shaft. C2 is the bandsetting capacitor, 4-50 pF. 
C3 is a 220 pF mica capacitor, C4 is a 150 pF 
mica capacitor. LI is a 3 4" coil form with 8 turns 
of # 1 8 Formvar on it. 


was needed at the unit, so that the RG58U 
was tied into the VFO and the outboard end 
was provided with the cable connector. 

Note—for six meters the VFO should start 
on 12.5 MHz rather than 8.333 MHz a unit 
for two should be on 12 MHz rather than 
8.000 MHz. 

Before putting the rig on the air, I suggest 
that you try the unit running into a dummy 
antenna such as a suitable lamp, until you are 
sure you are stable and within the band. It 
is easy to pick up the 12.5 MHz signal on a 
general coverage receiver. I find that signals 
on the air drift more that the apparent drift 
of this VFO. A Collins 51J3 is a pretty good 
frequency meter—hi. 

So good hunting—use what you have in your 
“junk box,” and enjoy being able to zero in 
on a wanted station. With care, the tubeless 
VFO can be made stable enough to meet our 
requirements for six and two so as to add lots 
of enjovment to our operation on these bands. 

. . . W1DFS 



Chassis Mounted PL-259 

A chassis type male UHF connector can be 
improvised by using a standard PL-259 and 
an RG-58 or RG-59 adapter to go with it. 
Drill a hole large enough to pass the adapter, 
then pass the adapter through the hole and 
screw the PL-259 on from the other side of 
the chassis. 

... Ed Morris WA2VLU 
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New 36" and 48" Stainless Steel 
I Laydown Extension used in con- 
junction with miniaturized coils, 
capable of handling 500 Watts 
AM. Adjustable one-piece whip 
and coil moves in and out of resonant 
frequency. Coils are 2'/ 8 '' in dia., lengths 
range from 2" to 7" depending on de¬ 
sired band operation. Antenna coils de 
signed specifically to handle high power 
mobile operation while utilizing the 
small streamlined antenna design nor¬ 
mally desired for low powered mobiles. 
Extension lays over at 18". Extension, 
coil and whip maximum height 82". 
Constructed of stainless steel with brass 
fittings, corrosion resistant, weather¬ 
proof. Slim locking sleeve holds a rigid 
vertical position, extremely convenient 
in clearing garage doors, car ports 
and low overhangs. Extension terminates 
in a 3 / g "-24 stud at both ends for 
additional uses. 



|| AW29 


COIL AND 
WHIP 




BANDWIDTH RESONANT FREQUENCY 

10 Meters — Approx. 100 to 120 KC 

15 Meters — Approx. 100 to 120 KC 

20 Meters — Approx. 80 to 100 KC 

40 Meters — Approx. 40 to 50 KC 

75 Meters — Approx. 25 to 30 KC 


POWER RATING: AM-dc input 250 Watts - SSB-dc input 500 Watts 


AM-29 36" Stain. Steel Laydown Ext 

Breaks at 18" (Fender or Deck Mt) $11.95 


AM-35 48" Stain. Steel Laydown Ext. 

Break at 36" (For Bumper ML) 14.25 

AM-30 80 Meter Coil & Whip 9.95 

AM-31 40 Meter Coil & Whip 8.95 

AM-32 20 Meter Coil & Whip 7.95 

AM-33 15 Meter Coil & Whip 6.95 

AM-34 10 Meter Coil & Whip 5.95 
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Joe Williams W6SFM 
4150 Beck Avenue 
North Hollywood, Calif. 
Photo by Paul Bailey. 


A Toroidal Multiband Tuner 


Build this simple MBT and put it to many uses 
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Fig. I. Schematic of the toroidal multiband tuner. 
LI and L2 are described in the text. 

The advantages of the 80 through 10 Meter 
Miniature Multiband Tuner were detailed in 
the original article published in 73 for Decem¬ 
ber, 1964. Here, the miniaturization is con¬ 
tinued and the pass band is narrowed through 
the use of toroids. 


Ham literature is carrying more and more 
articles about and references to toroidal induct¬ 
ances. To make a long story short: the toroid 
offers smaller size, higher Q and a more effi¬ 
cient transfer of signal energy. The smaller size 
is due to two factors. The component itself is 
smaller and there is no necessity for leaving 
a large space around the inductance to pre¬ 
serve the Q. This means that the stuffing ratio 
is improved because more parts can be packed 
within a given space. Toroidal RF transformers 
are more efficient because the magnetic energy 
remains in or near the center hole instead of 
being sprayed around the chassis. Thus more 
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Fig. 2. Some typical suggested uses for the toroidal multiband tuner. See how many more you can think of. 
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signal is induced into the secondary and ap¬ 
plied to the following stage. 

The Q (z./R) of an inductance in a tuned 
circuit has a direct relationship to the width 
of the pass band of the tank. The average slug 
tuned inductance has a Q of about 80. RF 
Toroids of simple design will exhibit Q’s of 
about twice that. The happy result is a pass 
band that is stopped down to a more narrow 
value than that of the conventional LC com¬ 
bination. 

The toroidal multibander uses the same cir¬ 
cuit plan as the original tuner with toroid 
equivalents of the air coils. The two section 
tuning capacitor (11 pF to 111 pF and 11 pF 
to 235 pF) is a CalRad CR 201 which is widely 
available. LI is 23 turns on a .50" HF/VHF 
core of mix ‘SF” and L2 is 34 turns on a mix 
“E” HF core. The wire size is #24. Roth cores 
and the wire are from an experimenter’s kit 
marketed by Ami-Tron Associates, 12033 Ot¬ 
sego St., North Hollywood, Calif. 91607. The 
smaller inductance is Duco cemented to the 
top ol the capacitor with an unwound gap left 
at the back so that a link can be added if so 
desired. The blank spot on the L2 “E” core is 
positioned opposite the LI gap to minimize 
the possibility of inductive coupling. 

The easiest way to calibrate the tuner is 
with an all band receiver because the energy 
confinement to the hole of the core is so pro¬ 
nounced that it’s hard to get a grid dip reading 
on a small toroid. The tuner is just connected 
between the receiver and an antenna. When 


Color 

Letter 

Numeral 

Spectral Range 

Green 

HA 

41 

Audio to 50 kHz 

Blue 

C 

1 

50 kHz to 5 MHz 

Red 

E 

2 

500 kHz to 30 MHz 

White 

TH 

7 

2 to 40 MHz 

Yellow 

SF 

6 

10 to 90 MHz 

Block 

W 

10 

30 to 200 MHz 


Color code for powdered iron toroids. Optimum Q 
usually occurs in the middle of the spectral range. 


the tuner frequency coincides with that of the 
receiver the incoming signals will be notched 
way down in amplitude. 

If you have an exotic junk box and want to 
try some toroidal inductances in your RF cir¬ 
cuitry Table I gives a few toroid code symbols 
that will help you pick the right cores. The 
powdered metals industry uses two basic- 
means of core mix identification. One uses 
letters and the other uses numerals. The whole 
core may be colored to indicate the mix, and 
thus the frequency range, or the core may be 
a neutral color with just a small dab of the 
code splashed on the periphery. 

RF toroids are not saturable at practical 
currents and do not lend themselves to circuit 
tricks that depend upon making the inductance 
“lock-up” or “flat-top” due to core saturation. 
Rut that’s not all bad because a saturated core 
reduces the inductance considerably and the 
need for a “swinging” RF inductance is seldom. 

... W6SFM 



with a MATERIAL DIFFERENCE! 


Use, is one of the most dependable 
testimonials of endorsement, and Tel rex 
products are in use in 135 Lands 


“Beamed-Power”ANTENNAS,“BALUNS” 
I. V. KITS and ROTATOR SYSTEMS! 


Most Technically-Perfected. Finest Communication 
Arrays in the World! Precision-Tuned-Matched 
and "Baiun" Fed for "Balanced-Pattern" to assure 
"TOP-MAN-ON-THE-FREQUENCY" Results 


You, too—can enjoy World renown TELREX 
performance and value! Send for PL67 tech 
data and pricing Catalog, describing the 
World’s most popular communication anten¬ 
nas, rotator-selsyn-indicator systems and ac¬ 
cessories! Expanded data sheets, including 
your favorite band, also available. 

COMMUNICATION SYSTEMS 
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Terry Banks K3LNZ 
426 Orange St., SE 
Washington, D.C. 20032 


The 220’er 

A new horizon for the Twoer 


A recent spell of trading left me with a 
Heath Twoer, which lay on the shelf gathering 
dust since I already had 100 watts and a Nu- 
vistor converter. A casual remark to K4LHB 
that “I wish they made a 220’er” brought the 
reply, “Why not convert the Twoer, since 
you’re not using it anyway?” A look at the 
schematic, plus Heath’s information on pos¬ 
sible tuning ranges as given in the manual, 
showed that operation on 220 was a good 
probability, so out came the tools and grid- 
dipper and a few days later I was on 220, 
Here’s how to do it yourself. 

A word of caution first. At the frequencies 
involved here, nothing is cut-and-dried, so a 
grid-dipper is indispensable, and a wavemeter 
(most grid-dippers will serve) quite helpful. 
There can be wide differences in distributed 
capacitance depending on who built the Twoer 
you are converting, so grid-dip everything as 
you go, lest you end up with a 288’er instead. 
Parts are designated as in the Heath manual, 
but you can still get by if you don’t happen 
to have one. 

Several methods were considered for the 
transmitter conversion, including use of over¬ 
tone crystals to permit “straight through” op¬ 
eration of the final, but simplicity won out and 
the final decision was to lower all resonant 
frequencies to get drive on 110 MHz, and 
then double in the final. The super-regenera¬ 
tive receiver required no head-scratching, as 
there is only one logical method—prune the 
coils to resonate at 220. 

The receiver was attacked first, beginning at 
the detector tuned circuit, L6. Disconnect the 
end farthest from the chassis and remove not 
quite 2 turns, which leaves a little over 2 turns 
of the original 4 turn coil. Set the slug in the 
coil to resonate at 220 MHz with the tuning 
capacitor fully meshed, and you will end up 
with a tuning range of approximately 220-230 
MHz. If a smaller range is desired, substitute 
a smaller value for C27 (fixed capacitor in 
series with tuning capacitor) and readjust the 
slug which \\ ill have to go farther into L6. 
A test at this point revealed that the detector 
would no longer oscillate, so the voltage was 


raised by substituting a jumper for R12 (68 k) 
after which everything worked smoothly and 
the grid-dipper could be heard loud and clear. 

The RF stage, L5, was pruned next by 
taking turns off the obvious end until 3 turns 
were left. This left C20 (antenna coupling ca¬ 
pacitor) much too high for a proper impedance 
match, so it was moved to a new position 
one turn from the cold (grounded) end of the 
coil. From here on, proceed as per the Twoer 
instruction manual, adjusting L5 for best gain 
and then L6 to give the correct tuning range 
again, then back over the same process again 
and again until no more improvement can be 
obtained. The tap on L5 can also be adjusted 
if you want to be particular, but ours came 
out to just about 70 ohms and was therefore 
left alone. 

One difficulty was encountered in convert¬ 
ing the transmitter, and caused a lot of wasted 
time getting coils to resonate properly. Evi¬ 
dently some of the bypassing is not 100% 
effective, as coils would dip to the right range 
in “receive” but not in “transmit”. The solution 
is simple—pull the power plug and leave the 
switch in “transmit” position when working 
on the transmitter section. 

The first two plate coils, LI and L2 (asso¬ 
ciated with pins 9 and 3, respectively of the 
rear 6BA8) do not need to be pruned, since 
they must go lower in frequency. Add 15 pF 
directly across the terminals of LI, which 
should now hit 18.375 MHz. Add 5 pF from 
the top (away from chassis) end of L2 to 
the center of the 6BA8 socket and dip to 
55.125 MHz. 

The driver stage plate coil (connected to 
pin 3 of the front 6BA8) also requires lowering 
in frequency, but I was unable to add ca¬ 
pacitance anywhere and still come up with an 
indication on either of two different grid- 
dippers. Therefore, the coil was removed and 
a 2-10 pF piston trimmer capacitor was in¬ 
stalled in its place. A coil of 6 turns of #20 
ware was wound around a ‘5 inch form and 
spaced to about wire diameter, then installed 
with the hot end connected to the tab on the 
piston capacitor and the other end to R5 and 
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C12 hanging in space. Squeeze (to lower) or 
spread (to raise) this coil until it will hit 110 
MHz with the new capacitor near maximum 
capacitance. 

The final tank coil was a real stinker to 
get to 220 MHz, due to a lot more stray ca¬ 
pacitance than was suspected. The original 
4 turn coil was reduced to about % of a turn 
before resonance could be obtained with the 
associated capacitor at minimum. In case you 
want to be able to restore 2 meter operation 
in the future, remove the final tank coil and 
06 as a unit, take the coil off and save it, 
and substitute about 1-3* inches of *14 wire 
wound to 1 turn like a pigtail. Re-connect 
capacitor 07 (antenna coupling) about A 
inch from the cold end of the new coil, which 
should be about right for 75 ohm use. A 
little closer will match 52 ohms. 

With all stages converted and grid-dipped 
to approximate position, insert a crystal at Mw 
of the desired operating frequency (6112 kHz 
for low end of the band, or a surplus 6125 
kHz rock will put you on 220.50) and connect 
an SWR bridge between the antenna terminal 
and a 75 ohm resistor for a dummy load (or 
use a #47 bulb as suggested by Heath). Using 
the bridge, some output was obtained immedi¬ 
ately and tune-up was just a matter of going 
over all adjustments until maximum output 
was obtained. With a bulb, it may be neces¬ 
sary to fiddle a bit or work in the dark so 
the first faint glow can be seen. In either 
case, there is some interaction between the 
various adjustments, so repeat the process as 
often as necessary to get to where no further 
improvement is possible. An on the air check 
should now be performed, which may require 
some slight readjustment of the final tuning, 
and possibly and adjustment of the driver 
tuning (the new capacitor) which always seems 
to give best modulation when detuned a bit 
from maximum output position, even as origi¬ 
nally built for 2 meters. 

Results have been all that could be ex¬ 
pected. The receiver performs the same as on 
2 meters, and what little local activity there 
is (and a lot of spurious junk from TV sets) 
can be copied on a small yagi. The transmitter 
puts out approximately the same amount of 
RF as when it was on 2 meters, due mainly 
to getting a lot more drive to the final which 
permits it to double with decent efficiency. 
Small yagis are available for less than $10.00, 
and a colinear for $12.95, or either can be 
built easily from old TV antenna materials. 
My total cost of getting on 220 was less than 
$35.00. See you there soon? 

. . . K3LNZ 
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DK2-60 SERIES 


A DPDT SWITCH 
for SWITCHINC 2 
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SIMULTANEOUSLY 


With UHF COAXIAL CONNEC¬ 
TORS ... 



DK2-60B SERIES 



A DPDT SWITCH 
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ENERCIZED POSITION 
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DK77 SERIES 
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COAXIAL RELAYS 
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Leon Vice W5VCE/W50BC 
Communications Officer 
Houston Civil Defense 
724 Gillette Street 
Houston, Texas 77019 


The Perfect Squelch 


Use a dime whistle 


to activate this simple tone controlled squelch. 


Have you ever wished you could monitor 
your favorite net frequency and hear only per¬ 
tinent calls without all the associated noise, 
QRM, idle chatter, etc. 

Maybe this gadget is just what you have 
been looking for. Certainly it furnishes a prac¬ 
tical method of monitoring local emergency or 
traffic nets. 

Necessity is the mother of invention, you 
have often heard. This system was developed 
to solve a particular problem on the local 2 
meter FM RACES Network. When the net 
consisted of only a few members the normal 
squelch system made channel monitoring a 
pleasure when compared to SSB and AM ex¬ 
perience. 

However as new members were added, the 
squelch soon remained open for a large part 
of the day as operators participated in the 
usual ham chatter. 

In searching for a solution to this problem 
several approaches were considered and dis¬ 
carded before the present system evolved. 

It becomes apparent to the discerning tech¬ 
nician that various refinements may be added 
to this system but as presented it has impor¬ 
tant advantages. The receive portion can be 
installed in the speaker leads of any receiver 
with no internal connections. The tone gen¬ 
erator is a plastic toy police whistle, available 
at most any dime store for, believe it or not, 
a dime. 

This type of tone generator has no peer for 
mobile operation. 

Now for discussion of the circuit. The sur¬ 
plus toroids are readily available in either the 
80 mH or 88 mH sizes. 



Fig. 1. The perfect squelch, a tone activated 
squelch that operates on a blast from a plastic 
whistle. 


These toroids allow simple filters that will 
discriminate against voice frequencies, yet as 
used here, are not so sharp as to require pre¬ 
cise tones to actuate. 

Q1 should be a silicon transistor to prevent 
leakage problems; however, if you insist on a 
germanium type, use a silicon diode in the 
emitter lead and it should work fine. 

Upon receiving a tone of the proper fre¬ 
quency, Q1 conducts and discharges C3. When 
the tone is discontinued, C3 recharges through 
R2 and the base emitter junction of Q2 keep¬ 
ing the relay closed during the recharge peri¬ 
ods. 

Installation of the circuit is accomplished by 
connecting the 12 turn link, through the 10 
ohm resistor, to the 4 ohm output terminals of 
the receiver. 

One of the speaker leads is now connected 
to the high side of the 4 ohm receiver output 
and the other speaker lead is returned to 
ground through the relay contacts. 

The relay used here is the 3 volt relay used 
in the weather bureau radiosonde. These re¬ 
lays are available surplus at surplus prices. 

However, any relay may be used that meets 
the requirements imposed by the supply volt¬ 
age and Q2 current capacity. 

On the air use of this system is as follows. 
Blow the whistle for 3 to 5 seconds then pro¬ 
ceed to call your station in the normal man¬ 
ner. The whistle should have closed his relay 
and connected his speaker for approximately 
10 seconds, allowing time for the call. 

This time constant may be made longer by 
enlarging C3 or R2. 

The maximum resistance used for R2 will 
be determined by the gain of Q2 and the re¬ 
quired relay current. 

After reading the FCC regulations it is my 
opinion that these signaling tones are legal on 
the ham bands, but maybe you should read 
them; you probably need to review them any¬ 
way. 

The author wishes to take this opportunity 
to extend credit and appreciation to the mem¬ 
bers of the Houston, Texas RACES for their 
assistance and indulgence while this system 
was being developed. 

. . . W5YCI5 
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Externa! view of WA9AXX's digital readout VFO. Borje Ost WA9AXX 

1526 Potter Road 
Park Ridge, ill 60068 


Digital Readout VFO 


It is desirable in tuned rf oscillators to have curate to 200 Hz. There is no evidence of 

a uniform tuning rate and linear frequency backlash. It was originally designed for use in 

scale. Such a VFO permits digital readout, a homebrew receiver similar to the SB-300, 

with advantages of clear display in a small but since I acquired a Galaxy V transceiver, 1 

indicating device. It can be safely assumed am now planning to use it as a remote VFO to 
that we will see more of the dials with the give a choice of two transmit and receive fre- 
flipping numbers in the future. The construe- quencies. The cost of the unit ran less than 
tion of a linear VFO is neither complicated $10. 

nor need it be costly. The VFO shown in the The heart of any VFO is the tuning capaci- 
photos was built a couple of years ago, using tor or the coil, whichever is made tuneable, 
surplus parts and housed in a sturdy alumi- It is far simpler to make a capacity tuned 
num box. The linearity (without bending any oscillator than an inductance tuned one, es- 
eapaeitor plates) is within 2 kHz over the pecially if a linear frequency scale is at- 
range 5-5.5 MHz, the standard VFO range tempted. A permeability tuned oscillator 
for many 9 MHz if rigs. The readout is ae- (PTO) coil, used to give linear frequency 

coverage, is specially wound with varying 

- winding pitch. On the other hand there are 

capacitors generally available with rotation- 
Horje in a research chemist for the Portland capacitance characteristics that can provide 
Cement Association (B Ph, Northwestern). He linear tuning over a specified frequency range. 
likes DX'ing and RTTY, The common formula for capacitance as a 
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function of frequency and inductance: 

C = -7 -jLj- (L being constant) 

shows the inverse square relationship that has 
to be satisfied by special shaping of the capac¬ 
itor plates. Capacitors of this type are known 
as straight line capacitors and are available 
at nominal cost. The capacitor I chose was 
part of the ARC-5 transmitter. If you do not 
have an old ARC-5 that you can cannibalize 
for the capacitor, you can get it from one of 
the surplus houses for about one dollar or less. 
The capacitor is solidly built and already has 
slow tuning built in. It takes almost 50 turns 
of the shaft to close the capacitor. 


The capacitance of the unit was measured 
at several settings of the shaft and was found 
to be as required excepting end effects when 
the capacitor was just opening or closing. The 
secret for getting a truly linear VFO is ob¬ 
viously not to use the extreme ends of travel 
of the plates. The capacitor has a nominal 
capacitance of 25-150 pF. To avoid any of the 
end effects I used only the 40-124 pF range. 
The circuit shown in Fig. 1 will tune to 5 
MHz with the capacitor set at 124 pF, to 5.25 
MHz at 77 pF, and to 5.5 MHz at 40 pF. 
These values are close to optimum, but small 
adjustments can be made in either the tuning 
of the capacitor or the coil when the circuit is 
operational. 



Inside of the digital readout variable frequency oscillator. 
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To transfer the movement of the shaft into 
correct readings on a counter, all that is 
needed is a gear with the correct number 
of teeth to couple the shaft to a counter. 
My counter (modified part from old BC-653) 
reads 0-500 kHz and has a large vernier 
wheel for visual readout to 200 Hz. The 
readout mechanism I used is bulkier than 
necessary. Suitable counters are available at 
low prices. Choose one with large numbers. 

The linearity and frequency stability of the 
unit are excellent; warmup drift is of the order 
of a few hundred cycles, long time drift is 
much less. No detectable frequency modula¬ 
tion is caused by pounding or dropping the 
unit. Special attention should be given to the 
construction of the coil. A stable coil could be 
obtained by using phosphor-bronze dial cord 
wire wound on a ceramic coil form under 
slight tension. Solid construction results in 
stability. The heavy aluminum case, and small 
power dissipation inside it provide low ther¬ 
mal drift. 

Other straight line capacitors can be used 
to provide linear coverage. Many of these are 
able to handle up to 2:1 frequency ratios and 
can be used in parallel-series circuits to cover 
the small frequency ranges usually needed in 


50 pf 



NOTES 

C* 25-l50pf FROM ARC-5 (40-l24pf RANGE USED 
L* 2.84ph SINGLE LAYER ON CERAMIC FORM (PREFERABLY 
PHOSPHOR-BRONZE WIRE) 

SILVER, ZERO TEMPERATURE COEFFICIENT 
M A"= BREAK HERE IF INCREMENTAL OR CALIBRATION TUNING 
IS NOT DESIRED 

Fig. 1. Digital readout VFO for 5.0-5.5 MHz. 


amateur gear. I have tried the ARC-5 capaci¬ 
tor over other frequency ranges with equal 
success. The choice of parameters for the 
linear circuits is based on an unpublished 
method developed by W9TO, of keyer fame. 
It is hoped that Jim will find time to prepare 
an article on the subject in the near future. 

... WA9AXX 


Six V Oscillator 

Here is a simple audio generator that will 
find many uses around the shack. A glance at 
the circuit will show that there is no high B+. 
This generator has a plate supply of only 5 
volts and the plate current of around 100 nA 
equals or betters many transistor circuits. The 
plate voltage is taken off the same 6 volts used 
for the tube’s filament. 

The unit was designed so that it can be run 
on both 6 or 12 volts and either AC or DC 
so it can be used in the shack or the mobile. 
If you plan to use it just in the shack a small 

PI 

6V AC OR DC 



Fig. 1. Simple audio oscillator operating on 6 or 
12 V. 


6 volt filament transformer can be mounted 
inside the case and J2 can be eliminated. 

Power is fed in thru J2 using different cables 
for 6 or 12 volts. While the same cables are 
used on either AC or DC the cable is color 
coded so that when using on DC the proper 
polarity is maintained. 

The tone output of this unit can be varied 
from around 20 Hz to around 12,000 Hz. The 
upper limit can be raised up to around 15,000 
Hz by changing Cl to about .01 pF. 

The unit can be put into any small alumi¬ 
num box or chassis since parts placement is 
not critical. While the schematic shows a pot 
for R3, a switch and fixed resistors can be used 
to give specific tones. 

The generator is meant to be used with a 
high impedance load but a matching trans¬ 
former can be added if you need low impe¬ 
dance output. 

Use an ordinary shielded cable terminated 
with phono plugs for audio work. 

To increase audio output a pot can be used 
in place of R5 to set the required value for 
your requirements. 

While the output tone is not a true sine 
wave, I’m sure this generator will find many 
uses in the shack or test bench. 

. . . Don Marquardt K9SOA 
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Hank Olson W6GXN 
3780 Starr King Circle 
Palo Alto, California 



A 50 kHz Marker Generator 


Most secondary frequency standards for 
amateur use fall into one of three categories: 
those producing 10 kHz-spaced marks, those 
producing 100 kHz-spaced marks, and those 
producing 3.5 MHz and harmonics. The first 
type is represented by an article by Campbell, 
wherein a 100 kHz crystal oscillator is used 
to injection-lock a 10 kHz free-running multi¬ 
vibrator. 1 The second type is that found in 
most commercial H.F. receivers as the (often 
optional) 100 kHz calibrator—the Collins 
75A2, is an example. The third type, strictly 
for amateur H. F. receivers, produces 3.5 
MHz, 7.0 MHz, 14.0 MHz, 21.0 MHz and 
28 MHz marks which identify only the lower 
edges of these five popular bands. 2 

If you are the proud possessor of one of the 
newer "ham-band only” receivers which have 
inherent good calibration, then the only type 
of calibrator which would interest you is the 
100 kHz variety and it is probably already 
“built-in” or available as a plug-in unit on your 
receiver. If, however, you are using a BC312, 
BC348, a home brewed unit, or a general cov¬ 
erage type receiver (with separate band- 
spread dial), this 50 kHz calibrator will prob¬ 
ably interest you. On the author’s BC312, a 
10 kHz interval generator is not too useful 
because on this receiver there is no band- 
spread tuning control and the 10 kHz marks 
come too close together. However, with a 50 
kHz interval generator, it is much easier to 
tell which mark is really where on the dial. 

For instance, the 3700-3750, 7150-7200, 
and 21,100-21,250 kHz novice-bands are 
well marked at their edges by a 50 kHz cali¬ 
brator. Also, 14,350 kHz is marked for those 


Hank is one of the best qualified ham authors 
around. He’s written many excellent articles 
for 73 (and other magazines), all on new de¬ 
vices and concepts. He has an MS in EE from 
Stanford and is an engineer at the Stanford 
Research Institute. 


with general or advanced-class licenses. The 
IIF amateur bands, then, are completely edge- 
marked by a 50 kHz interval generator with¬ 
out using an excessively-dense family of 10 
kHz intervals. If you are contemplating 160 
meter operation or if you are a “VE”, either 
of whom needs 25 kHz marks, an additional 
flip-flop, added to the circuit, will provide that 
function with no adjustment, and only 16 ad¬ 
ditional parts. 

The circuit is similar to one by Grigg, in 
that non-critical digital circuits are used for 
pulse generation and frequency division. 3 The 
basic 100 kHz crystal oscillator utilizes an in¬ 
expensive field-effect transistor to make it 
possible to use the ordinary 100 kHz crystals 
that are available for tube circuits. One could 
buy a 100 kHz crystal (to order) from Inter¬ 
national Crystals for $15.00 and specify that it 
be cut to operate in the series-mode for a com¬ 
mon-transistor circuit. Here, however, it was 
decided to use a $4.95 crystal from Texas 
Crystals, which appears to be cut for the 
CR37/U specifications (20 pF, parallel reso¬ 
nance at 100 kHz). The problems associated 
with crystals and crystal oscillators is more 
fully discussed in a previous article. 4 In short, 
the use of a field-effect transistor makes pos¬ 
sible the choice of an inexpensive crystal. 

The oscillator is followed by an isolation 
amplifier and then a Schmitt Trigger. The 
Schmitt Trigger drives a flip-flop (or more 
technically: an Eecles-Jordan bi-stable multi¬ 
vibrator). The output of the flip-flop is exactly 
one half the oscillator and Schmitt trigger fre¬ 
quency, and is an extremely fast rise time 
square wave. As a matter of fact, the output 
of the Schmitt trigger is also a fast rise time 
square wave, and can be used alone to gener¬ 
ate 100 kHz harmonics. Either the trigger out¬ 
put or the flip-flop output square wave (there’s 
an output jack for each) can be coupled 
lightly to the receiver antenna for calibrating 
marks. Note that it is the fast rise time of the 
square wave that controls the degree to which 
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kHz crystal oscillator to permit the use of a low cost crystal designed for tube circuitry. 


harmonics are generated. This circuit has a 
rise time of about 0.1 microsecond at both the 
trigger output and at the flip-flop output. The 
harmonics generated are heard easily through 
the six-meter band, which should be high 
enough to satisfy most needs. 

Note in the circuit the use of 2N3638 type 
silicon transistors, throughout, except for the 


crystal oscillator. These inexpensive little gems 
are advertised as "2N404 replacements” (at 
only $0.41 each) but are really much better! 
The 2N3638 is a silicon, PNP, switch; that is 
faster than a 2N404 (germanium, PNP, 
switch) by an order of magnitude, and hence 
generates harmonics more efficiently. To sim¬ 
plify procurement, another 2N3638 is used in 


Inside of the 50 kHz 
calibrator. Most of the 
circuit is constructed on 
Vector perforated board. 
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COMPLETE WITH LENS 

SUB-MINIATURE SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 

• Measures only 2%" x 4” x 7" (excluding lens and 
connectors). 

• Weighs only 3'/£ lbs. 

• Advanced circuitry utilizing 35 semi-conductors most 
of which are silicon. 

• Resolution guaranteed to exceed best capabilities of 
standard 525 line TV receivers. 

• Field-effect input circuit provides noise-free video. 
This is a VANGUARD exclusive. 

• RF output 30,000 microvolts adjustable for channels 

2 - 6 . 

• Video output 1.5 V p-p composite with standard nega¬ 
tive sync. 

• Viewable pictures obtainable from as low as I ft. can¬ 
dle of illumination to bright sunlight. 

• Vidicon controlled automatic light compensation elimi¬ 
nates electric eye and provides error-free compensation 
for light level changes of up to 120 to 1. 

• New VANGUARD "HI-FI" vidicon enables use of any 
8 mm movie lens instead of 16 mm lens required by 
other TV cameras. 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change in picture qual¬ 
ity when line voltage and temperature fluctuate. 

• All parts guaranteed for 1 year (except for open fila¬ 
ment on vidicon or breakage). Made in USA. 


Building your own TV camera? Send 10« for our new 
catalog describing our complete line of sub-assemblies 
and parts incorporating the latest advances in technology. 

VANGUARD LABS 

196-23 Jamaica Ave. Hollis, N.Y. 11423 


the series regulator circuit in the power sup¬ 
ply. It is recommended that the experimenter 
not try to substitute other transistors for the 
2N3638’s, especially in the flip-flop section. 
The author, too, had a handful of surplus 
2N269’s and 2N404’s, but preferred to use 
$2.46 worth of 2N3638’s for better perform¬ 
ance. 

The steering diodes in the original version, 
in the flip-flop, were Fairchild FD135’s. How¬ 
ever, nearly any silicon computer diode will 
do, including: 1N658, 1N3604, 1N4009, 

1N4154, or the new inexpensive Fairchild 
epoxy FDM6000’s. 

Construction is on Vector multihole pheno¬ 
lic board 64A18 using Alden 65IT terminals. 
The board layout is shown in the photo and 
the circuit in Fig. 1. The board is mounted, 
using four X A" spacers, inside the 5x7x2 
chassis that serves as a cabinet. The power 
transformer, switch, fuse holder, pilot, and 
jacks are not on the board but mounted on 
the cabinet. The finished unit as it is used is 
shown sitting on the author’s BC312 coupled 
to the antenna terminal via a short length of 
RG58/U and a 5 pF silver-mica capacitor. 

. . . W6GXN 
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Simple CPO-Transistor Checker 

This simple code practice oscillator also is 
handy for checking transistors and supplying 
an audio tone for testing equipment. R 2 ad¬ 
justs the frequency of oscillation, which will 
also be affected by the transformer used for 
Tj. You can get high impedance output 


Tt 



through a .01 uF capacitor connected to the 
collector of the transistor. The battery polarity 
shown is correct for PNP transistors. Reverse 
it for NPN types. Most power transistors will 
work in this circuit. Generally speaking, tran¬ 
sistors that oscillate in this circuit are usable. 

... Ron Baker W8JIA 
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Charles Jimenez WA4ZQ0 
17001 NW 53 Court 
Opa Locka, Florida 


Designing a Junk Box Preamp 

Build this simple preamplifier to soup up 
your inexpensive receiver. It’s perfect for novices. 


When I began as a novice about a year ago, 

I realized that my Knight-Kit R-55A receiver 
could definitely use a bit of help in the front 
end. I scrounged around for a suitable circuit 
of a preamp. After flipping through various 
magazines and handbooks, I found that they 
all called for parts which I didn’t have. So I 
decided to design one of my own using the 
parts in my junk box. 

Since then, I have been asked a number of 
times for a good rf amplifier circuit which 
would be easy to put together. It seems that 
many novices tend to purchase budget re¬ 
ceivers, like I did, to start off with. Once they 
become generals, or maybe before then, they 
invest in a better receiver. In the meantime, 
that little budget receiver causes big head¬ 
aches with low sensitivity, poor image rejec¬ 
tion, instability, and lack of selectivity. My 
purpose in writing this article is to end all of 
this searching for circuits, and to help be¬ 
ginners, and maybe some not so new to radio, 
design and build a good preamp using what¬ 
ever parts they might have on hand. This will 
take care of the first two problems mentioned 
above with a minimum of expense and trou¬ 
ble. The other two are much harder to tackle 
and can run into considerable money. 

It’s all really very simple. First step is to 
find out what tubes you have on hand and if 


C5 .01 



Fig. 1. Schematic of the junk box preamplifier. 


any of them can be used in the circuit. Ac¬ 
tually, almost any rf or if pentode can be used. 
The accompanying table lists the more popu¬ 
lar types. Notice that only pentodes and not 
triodes are specified. Triodes can be used and, 
although they have a better noise figure, it is 
not needed on the hf bands. They also have 
a lower plate resistance which loads the re¬ 
ceiver’s input circuit and reduces the selectiv¬ 
ity and image rejection. Neutralization is also 
required with triodes. There is no sense in go¬ 
ing through all that bother when there is ab¬ 
solutely no need for it. The pentode section 
of dual purpose tubes may also be used. Since 
there are so many of these types of tubes 
(such as 6U8, 6CX8, etc.), a table containing 
them all would take up too much room. A 
tube manual will be necessary if you are plan¬ 
ning to use one of these. Some tubes are bet¬ 
ter than others and are to be preferred such as 
the 6AH6, 6BZ6, 6DC6, 6AK5, and 6BJ6. 
However, others will do almost as well. 

Next step is to determine the supply volt¬ 
age. Most receivers and transmitters can spare 
enough power for the tube, and those that can 
usually have an accessory plug in the rear. 
One important word of caution is in order 
here. Check the voltage of the transmitter’s 
supply if you intend to use it. Don't rely on 
the instruction manual. The manual to my rig 
states that the voltage at the accessory plug 
is 410 volts. Taking this for granted, I hooked 
up the preamp and within a few days the tube 
went bad. Being slightly suspicious. I checked 
the voltage of the supply with a voltmeter 
and found it to be 560 volts! It seems that, 
when receiving, the voltage would rise and 
only when the rig’s key is depressed does it 
drop to 410 volts. So be careful! In any event, 
if you feel that neither one can stand the 
added load, it would be wise to build a sepa¬ 
rate supply. Any supply delivering 300 volts 
at 20 mA will be entirely adequate. If your 
supply voltage is greater than the listed plate 
voltage of the tube to be used, a voltage drop- 
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Fig. 2. Layout of the 
junk box preamplifier for 
the high frequency ham 
bands. The value of LI is 
discussed in the text. Al¬ 
most any coil that will 
tune to the desired fre¬ 
quency with Cl is suit¬ 
able. 


6.3 

GND VAC B+ 



ping resistor will be necessary. Let’s take an 
example. Suppose we select a 6AU6 and our 
supply voltage is 400 volts. The plate voltage 
of the 6AU6 is listed as 250 volts. The neces¬ 
sary drop is the difference in these two volt¬ 
ages. 

400 - 250 = 150 V 

Our dropping resistor has to develop 150 volts 
across it. The plate current for the tube is 
10 inA. Using Ohm’s Law we get for R 3 

1 Kri 

—= 15,000 ohms 

The wattage is 

150 X .01 = 1.5 watts. 

A three watt resistor should be used. If the 
supply voltage is approximately the same as 
the tube’s plate voltage, you need not worry 
about the dropping resistor. 

The cathode and screen resistors can be 
taken directly from the table. The 5 k gain 
control can be left out if desired. It is used 
only on very strong signals and is left fully 
on most of the time. This control will not cut 


off signals completely, only reduce them. The 
bypass capacitor values can vary slightly from 
those given. 

The input circuit is not critical at all. For 
C\ I would recommend a broadcast replace¬ 
ment type, 365 pF. This large value gives a 
greater operating range, although tuning may 
be a little critical due to the sharp selectivity. 
You may wish to parallel it with a smaller ca¬ 
pacitor of about 25 to 50 pF as a vernier ad¬ 
justment. The coil Lj can be just about any 
type of the proper value. I have used both air 
wound and slug tuned coils with success. A 
1 to 2 pH coil should give an operating range 
of approximately 6 to 35 MHz. However, it 
may be that, after the unit has been com¬ 
pleted, it does not cover the desired bands. In 
this case, a homebrew or commercial air 
wound coil would be ideal because the num¬ 
ber of turns can be adjusted easily. Extra 
capacitance can be added across Cj, but the 
“Q” of the circuit might be lowered too much. 
Anyway, a little juggling of coils and capaci- 


Preomp Design Chart 


Tube 1 

Plate 

Voltage 

Screen 

Voltage 

Plate 

Current 

(mo) 

Cathode 
Resistor Ri 
(ohms) 

Se-een 

Resistor R-> 

6AK5 

180 

120 

7.7 

220 

27 k 

6AU6 

250 

150 

10.6 

68 

33 k 

6AH6 

300 

150 

10 

160 

62 k 

6AG5 

250 

150 

7.5 

180 

47 k 

68A6 

250 

100 

1 1 

68 

33 k 

6BH6 

250 

150 

7.4 

100 

33 k 

68J6 

250 

100 

9.2 

82 

47 k 

6BZ6 

200 

150 

14 

56 

22 k 

6CB6 

200 

1 50 

13 

56 

12 k 

6DC6 

200 

135 

9 

180 

24 k 

6BC5 

250 

150 

7.5 

180 

47 k 

6BD6 

250 

100 

9 

180 

47 k 

6DE6 

200 

125 

15.5 

56 

18 k 
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tors will bring about the desired results. The 
coupling link in the antenna circuit can be a 
couple of turns of hookup wire wound adja¬ 
cent to or around L 2 . You can also connect the 
antenna to a tap on L x . It should be closer to 
the ground end and is usually adjusted for a 
fifty ohm load. About two turns for the link, 
and about one-fourth of the way up for the 
tap are good starting points. 

The output choke’s value is not critical, but 
if anything lower than Imh is used, there 
might be a noticeable loss at the lower fre¬ 
quencies. The output should be coupled to 
the receiver preferably through a coaxial 
cable. 

When building, keep all leads short, espe¬ 
cially those of the bypass capacitors. Input 
leads should be kept as far away from the out¬ 
put as possible. This point cannot be over¬ 
emphasized. It is much easier doing it right 
the first time than having to go back and 
starting all over. If no precautions are taken, 
the tube will most likely begin oscillating. If 
this happens to you, check for poor layout 
first, then for bad solder connections. One of 
the bypass capacitors might be defective. If 
you happen to have another tube of the same 
type, substitute it This will sometimes cure 
low sensitivity, too. Never rely on a junk box 
tube too heavily, unless you are absolutely 
sure it is in good shape. It should be one of 
the first things to suspect in case of trouble. 

As stated before, there are many different 
tubes which can be used in this circuit. If you 
want to use a particular tube not listed here, 
just look it up in a tube manual. In most 


cases the cathode bias resistor will be given. 

The screen resistor is calculated in the same 
manner as before. Find the difference in the 
plate and screen voltages and divide that 
value by the screen current in amps. Again, 
don’t forget the wattage rating of the resistor, 
voltage times current (in amps). 

Let me reiterate here that the grid tuning 
circuits are quite flexible, so don’t be afraid 
to try out various kinds. Almost any coil- 
capacitor combination can be used, although a 
slight adjustment will be necessary to bring 
it on the desired band. Make sure you don’t 
exceed the listed plate and screen voltages in 
the table. In most cases these are not maxi¬ 
mum ratings but there is no sense in pushing 
them all the way. The increase in sensitivity 
will be negligible and in some cases will even 
be less because of the extra noise introduced 
into the circuit. Tube life might be cut down 
too. 

If the tube in the preamp should ever hap¬ 
pen to fail and you don’t have a replacement 
on hand, it won’t be necessary to rush down 
to the nearest electronics distributor. All you 
have to do is change a couple of resistors, and 
any other tube can be substituted. Some tubes 
have 12 volt counterparts which can be used 
in case a 6 volt supply is not handy. The unit 
can be built in a minibox, utility' cabinet or 
even incorporated into the receiver. In any 
event, you will find it very helpful in pulling 
the weak ones from under that ever present 
noise, and in eliminating the annoying image 
on the other side of vour oscillator frequency. 

... WA4ZQO 


Tap to Talk Relay 


This circuit allows a transmitter to be con¬ 
trolled with only a momentary action of the 
push-to-talk switch, which should be especially 
convenient for mobile operation. It can be 
used with any leaf type push switch that does 
not have snap action. 


"° TO TRANSMITTER 



Fig. 1. Tap to talk relay. See the text for choice 
of components. 


In Fig. 1, is a sensitive relay, such as the 
Sigma type 11. Select a relay that will operate 
on one-half the available supply voltage, or 
less. With R 2 disconnected adjust Rj to just 
barely pull K x in. Select R 2 to cause Kj to hold 
in once it is manually closed but to allow K, 
to remain open when manually opened. C x is 
a small electrolytic selected so that when S x is 
depressed then quickly released, K x stays 
closed. 

Kj is now normally closed in the receive 
position. To transmit, push and quickly release 
S x . To receive only partly depress Sj (if fully 
depressed by mistake, then release slowly). To 
transmit briefly (break) push S x and talk, then 
release slowlv. 

. . . Tom Lamb K8ERV 
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HOW WELL DO YOU KNOW YOUR GEAR? 


Hams are supposed to be knowledgeable peo¬ 
ple—at least concerning radio. It always puzzles 
me then, particularly as a dealer in ham equip¬ 
ment, to find so many examples of people— 
hams, that is—who otherwise fail to understand 
the significance of what they have read. Now, 
I am not trying to carp or to ridicule anyone. 
That would he an inconsistent gesture from 
someone who is trying to make a living in ham 
radio. What I am trying to do is to make more 
of you aware of the need to understand what 
takes place in any particular piece of gear— 
not merely how to turn the knobs or to talk into 
the mike. If you want the solid satisfaction of 
getting the most out of your gear, then you 
ought to read the instruction book as often as 
it is necessary to understand what takes place 
between the oscillator and the antenna. Trans¬ 
mitters, and for that matter receivers, represent 
compromises between the ideal and that which 
is practical. They represent an effort by a manu¬ 
facturer to produce a product that will fulfill 
most of your requirements and to do so at a 
profit for him and those who handle the gear. 
No commercial piece of equipment is free of 
bugs or shortcomings in design of one type or 
another—no, not even Collins is perfect. When 
you see the magazine writeups on new products, 
you hardly ever find the author describing what 
is wrong with a piece of gear or what its weak¬ 
ness is or where it could he strengthened. To 
do so would probably result in cancellation of 
the advertisements from that magazine by the 
manufacturer involved. It is up to you as an 
individual owner to learn the advantages or the 
disadvantages of your own set. 

One specific case comes to mind and I have 
never seen this glossed over anywhere. I am 
referring now to the effect of unreasonable 
VSWR ratings on the transmitter that you own. 
Most manufacturers specify that their product 
is intended to operate into a load with a VSWR 
not greater than 2.5 to 1. If you were to buy 
such a product and then to operate it into a 
dipole coaxially fed on 80 meters and to slide 
up or down from 3800 to 3999 kHz, you would 
have to have a standing wave ratio greater than 
that provided for by the manufacturer in his 


original design. Most hams don’t realize this. 
They have been told that VSWR isn’t too im¬ 
portant—that it only affects the efficiency of the 
radiated signal. Baaaa ... I wish I had these 
individuals in our service department sometimes 
and could show them what happens in the tank 
circuit of an otherwise beautiful transmitter 
when they operate in this manner. You are 
likely to exceed the dissipation rating of the 
tubes; you are likely to melt or otherwise se- 
verly damage the pi coil; you are likely to burn 
the insulation out of the loading capacitor; and 
all of this simply because you do not have an 
understanding of what the injurious effect of 
high VSWR is. Remember to always operate 
your transmitter within that portion of the band 
pass of your antenna system which provides you 
with a VSWR of less than 2.5 to 1. A good rule 
of thumb is to monitor your forward and re¬ 
flected power. When the reflected power equals 
10% of the forward power . . . WHOA! . . . 
back off and tune back in frequency. 

This is just one part of your transmitter and 
the transmitter is just one part of the station. 
If you want to do the best thing possible to aid 
your station, concentrate your efforts on your 
antenna and its installation; nothing else in 
your station will result in so marked an im¬ 
provement. If you are still persistent, get the 
best receiver which you are capable of under¬ 
standing and operating and if you still insist on 
a new transmitter, by all means buy it, but this 
is the one area where you will likely have the 
least amount of practical gain. 

We are in the business of helping hams to 
help themselves. If you have a question concern¬ 
ing an element of your station, I wish you would 
write us. If you need an instruction book or 
schematic, maybe we can help and we’ll do it 
at a nominal cost. But, if after all is said and 
done you still want to improve your station, my 
suggestion is to get the original manufacturer’s 
instruction book out, go over it once again until 
the schematic is thoroughly understood. This 
will probably pay you off better than that TV 
western vou were watching anyway. 

73 

Herb Gordon W1TBY 


HERBERT W. GORDON COMPANY 
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Jack Miller K2EQB 
1883 Electric Ave. F-102 
Lackawanna, N.Y. 14218 


Heath kit 



Heathkit, realizing the need of the Amateur 
Fraternity for a quality, low cost line of SSB 
equipment, has marketed their "SB” line. One 
of the newest of the SB-Series is the SB-100 
all-band transceiver, which operates on all 
amateur frequencies between 3.5 MHz and 
30 MHz. It may be used either as a fixed- 
station or in a car, boat or airplane as a mo¬ 
bile-station, with either the AC or DC exter¬ 
nal power supply, using either A-3j (SSB) or 
A-l (CW) emission. 

Although Heath claims that the SB-100 kit 
can be built in about 45 hours time, a ham 
inexperienced in building equipment may ex¬ 
pect to add about 5 hours to the building 
time. As an experiment, my wife, who has 
never built any electronic gear, wired two of 
the larger circuit boards perfectly, following 
Heath’s step-by-step directions. 



A Waters wattmeter/dummy lead showed 
an output of approx. 110-watts at 7.2 MHz 
with a DC input of 170 watts. The CW 
input to the final amplifier may be “cranked- 
down” so that a novice can use it in accord¬ 
ance with the regulations regarding his 
license. But, you say, he must be crystal- 
controlled as well. Fine. Just figure (with a 
formula in the manual) the crystal that is re¬ 
quired to control the transmitter section. The 
LMO Switch, or, as it is labeled "OSC. 
MODE,” has three positions: LMO, in which 
the transmitter and receiver are both con¬ 
trolled by the Linear Master Oscillator; an 
XTAL position, where both the transmitter 
and receiver are controlled by the afore men¬ 
tioned crystal; and AUX. T where the trans¬ 
mitter is controlled by the crystal and the re¬ 
ceiver is controlled by the Linear Master 
Oscillator. Perfect for net control stations or 
novices, eh? 

When operating CW a sidetone of approx¬ 
imately 1000 Hz is internally switched to 
either the speaker or headphones for monitor¬ 
ing your fist. Another interesting feature is 
that when the earphones are plugged in, the 
jack automatically switches the audio output 
from (3 ohms to 600 ohms, more closely match¬ 
ing the impedance of the headsets used in 
most ham stations. 

There are no controls on the rear apron, 
only connectors. Some of the least used con¬ 
trols are mounted internally such as: VOX 
adjustments, headphone volume, bias, CW 
tone level, carrier null, neutralizing, meter 
zero and relative power adjustment. 

On the air, I have received excellent audio 
reports. One of the local hams, who has a 
’scope tied to his receiver said that the pat¬ 
tern appeared to be of the same high quality 
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as from the "high-priced equipment.” The 
scope connected to the SB-100 produced an 
excellent “Christmas tree” pattern. 

The dial tunes 500 kHz, so that means there 
is no bandswitching on 80, 40, 20, or 15 
meters. The 10 meter band is divided into 
four sections; 28.0 to 28.5, 28.5 to 29.0, 29.0 
to 29.5 and 29.5 to 30.0. There is also an 
additional 10 kHz at the top and bottom of the 
dial. Time and frequency checks can be taken 
from CHU at 7.335 MHz. 

In the transmitter section of the SB-100, 
the audio from the speech amplifier and 
cathode follower, as well as RF from the car¬ 
rier oscillator is fed into the ring-type bal¬ 
anced modulator. From there, the signal is 
impedance-matched to the 3.395 MHz crystal 
filter. The filter has a usable bandwidth of 2.1 
kHz (3393.95 to 3396.05 kHz at the 6 dB 
points). The audio frequency range is held 
between 350 and 2450 Hz. An optional 400 
Hz CW filter may be used instead of the SSB 
filter, but then operation is limited to CW 
only. 

The LMO signal (between 5.0 and 5.5 
MHz) is mixed with the SSB signal at the 
first transmitter mixer. The sum of the two 
signals is then fed through a bandpass filter 
to the second transmitter mixer, where it is 
then mixed with a signal from the heterodyne 
oscillator. The difference between these two 
signals produce the operating frequency. 

The rest of the transmitter section is of 
conventional design. Two 6146’s are used for 
the class AB1 linear amplifier. These tubes 
were designed for transmitter circuitry, and 
I’m glad to see Heath using this popular tube. 

The receiver section is of conventional de¬ 
sign, using the 2.1 kHz crystal filter to set the 
bandwidth. This narrow, steep-sided passband 
permits good selectivity in the crowded ama¬ 
teur bands. The audio transformer secondary 
is tapped to match either 600 ohms or 8 ohms. 

There are five main circuit boards that are 
attached to the chassis, and four small boards 
which make up the band switch. The LMO is 
factory-wired and completely aligned. 

The first assembly is that of the circuit 
boards, being careful to solder the components 
in their proper places. After installing some 
of the hardware on the chassis, the circuit 
boards are mated to the chassis. Two wire 
harnesses (one of color-coded coaxial cables) 
interconnect the boards, terminal points and 
controls. Then the chassis wiring is completed, 
followed by the assembly and installation of 
the front panel. One of the last steps in the 
assembly of the SB-100 is that of the Switch- 
Board™, which comprises of four small cir- 
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euit boards, each with a switch wafer and 
associated components, that is used for the 
bandswitch. 

To align the transceiver, only very basic 
equipment may be used, such as an 11 meg¬ 
ohm VTVM, a 50 ohm non-reactive dummy 
load and a receiver that tunes the standard 
broadcast band. An oscilloscope is recom¬ 
mended, but not necessary for transmitter 
alignment. 

In mobile operation, there is not even a 
hint of frequency variation, even over rough 
roads. The circular dial has 1 kHz divisions, 
and the visual interpolation is approximately 
200 Hz or less. I have found that linearity of 
the LMO is within 150 Hz after calibration at 
the nearest 100 kHz point. Backlash is neg¬ 
ligible on my unit. 

All “on-the-air” reports have been excellent, 
either barefoot or using a linear amplifier. The 
CW break-in keying produced an excellent 
wave shape on the oscilloscope used for moni¬ 
toring. A sidetone provides CW monitoring 
either through the speaker or headphones. 

Either an AC power supply (HP-23) at 
$39.95, or a DC power supply (HP-13) at 
$59.95 is available to supply the operating 
voltages required. The unit, weighing only 
17Js pounds, is 14J«" wide x 6%" high x 13M" 
deep. A separate speaker is required, such as 
the SB-600, which also provides space for the 
AC supply. 

I have worked at least 30 other SB-lOO’s 
in the few months that they have been on the 
ket, and I have yet to hear one with poor 
quality. Heath Company has a winning line 
in the “SB-Series.” 

. . . K2EQB 
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Jomes Lomasney WA6NIL 
2501 Waverly Street 
Palo Alto, California 94301 


High Frequency Power 
for Standard Equipment 

Don't throw away that 400 Hz 
generator. It's fine for Field Day. 


“That high-frequency generator sure is nice 
and compact, and cheap, too. Pity we can’t 
use it for Field Day. All the power transform¬ 
ers would bum up." 

This is one of those things that “everybody 
knows is true,” but it is more or less an old 
wives’ tale. Actually, ordinary small trans¬ 
formers will run a little cooler when operated 
from a power source of higher than rated fre¬ 
quency. Low frequency is what burns up 
iron; if you try to feed 25 hertz power at full 
voltage to a 60 hertz transformer, you get a 
cloud of smoke and a bad smell. If you con¬ 
nect a 400 Hz transformer to the 60 Hz line, 
the same thing happens, only faster. But a 60 
Hz transformer on 400 Hz power? Ok, fine 
business. 

But doesn’t the iron loss increase with fre¬ 
quency, and don’t 400 Hz transformers use 
special iron? Sure they do. Where’s the catch? 
Simply that, in a given transformer, the flux 
density, or magnetic intensity, in the iron goes 
down as the frequency is raised. If it were not 
for losses going up, you would expect a trans¬ 
former designed for 60 Hz to have six times 
as much core as needed when operating at 


Jim was first licensed as W9LZV in 1938. 
He’s a research associate for Stanford Univer¬ 
sity (BSEE, IIT 1957). 


400 Hz. Because of losses, it actually has 
about twice as much as needed. The special 
iron enables a smaller transformer to be de¬ 
signed at any frequency, but the benefit is 
greater at high frequencies and makes the 
extra cost of the iron worth while at 400 Hz 
and up. Ordinary iron works at high fre¬ 
quencies perfectly well if not pushed too hard, 
as we shall see. 

Transformer losses 

The losses in a transformer are what cause 
it to heat up. They are of two kinds, core loss 
and copper loss. The copper loss depends on 
the current drawn from the transformer; it has 
nothing to do with frequency (at least in the 
power frequency range) so we can forget it 
for purposes of this discussion. 

Core loss is further divided into eddy cur¬ 
rent loss (due to current flowing in the core 
material) and hysteresis loss (due to a sort of 
internal friction in the iron). 

The eddy current loss, which may be 25 
or 30 percent of the total core loss, is constant 
for a given applied voltage, regardless of fre¬ 
quency. That is, it goes up as the square of 
the frequency and as the square of the flux 
density, but flux goes down as frequency goes 
up and the two effects cancel. So we can for¬ 
get about eddy current loss too. 

That leaves hysteresis loss. This is propor- 
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tional to frequency, and to about the 1.6 
power of flux density in the working range; 
it goes up even faster as saturation is ap¬ 
proached. But with a properly designed trans¬ 
former, we do not get into saturation at rated 
frequency, and at any higher frequency the 
flux density goes down as we have said. 

With constant applied voltage, as frequency 
is raised the flux drops. The losses drop 1.6 
times as fast as the flux, more than taking 
care of the loss rising with frequency. 

To sum up, hysteresis is the principal loss 
which changes with frequency. At lower than 
design frequency, it goes up. Even at maxi¬ 
mum rated voltage, most 60 Hz transformers 
will hang together at 50 Hz, but not much 
below that. At higher than rated frequency, 
though, the transformer works better and bet¬ 
ter and even cools off a little. This can be 
raised to a frequency where leakage reactance 
and other side effects begin to affect the out¬ 
put voltage regulation. An ordinary power or 
filament transformer should be good to at 
least a couple of kilohertz, higher than any 
power frequency you are likely to find. Even 
then it won’t overheat, only its output voltage 
will begin to sag under load. 

Operating complete equipment 

Does all this mean that a piece of gear 
made for 60 hertz operation can be plugged 
into a 400 hertz (or higher) source and will 
go to work without any fuss? In many cases, 
yes, but there are exceptions. Most receivers 
have a simple and straight-forward power 
supply and can be turned on without any 
worry. Transmitters should be looked at a 
little more carefully, and test equipment and 
other auxiliaries should be carefully and in¬ 
dividually considered. Several types of com¬ 
ponents other than ordinary transformers will 
give trouble on high frequency power, and 
various kinds of leakage into high gain audio 
circuits can occur. Before firing up any piece 
of gear, glance over its circuit diagram for 
possible trouble spots. 

The first thing to look for is AC motors. No 
AC motor will run well very far from its de¬ 
sign frequency; if the equipment is cooled by 
an AC blower, this will run poorly or not at 
all and the whole equipment may overheat. 
One way around this is to rectify the AC and 
use DC motors. This can cause other trouble, 
since DC motors have brushes which need 
periodic attention, and they generate hash 
which can be very troublesome to filter out. 
It is possible to run the DC through a tran¬ 
sistor inverter and make the proper frequency 
to run an AC motor. This is cumbersome but 


has been done in some commercially built 
equipment. The rectifier and inverter must 
be efficient, or they may generate as much 
heat as the blower will remove. 

Best of all, pick equipment that uses nat¬ 
ural cooling, and leave all the blowers home. 
Nasty, noisy things! 

AC relays are a similar problem. It is com¬ 
paratively easy to substitute DC relays and 
rectifiers, though, and the DC relays will be 
quieter as well. 

Voltage regulating transformers are usually 
of the type whose output voltage tends to be 
proportional to frequency, thus are not suited 
to high frequency operation. These are not 
very common in amateur equipment, for¬ 
tunately for our purpose. Electronically regu¬ 
lated power supplies using VR tube or zener 
reference are not affected by frequency, of 
course. 

Once in a while a transformer turns up 
which, due to unusual secondary insulation 
requirements, design for current-limiting 
properties or just plain poor construction, has 
high leakage reactance. This is just another 
way of saying it has poor coupling between 
primary and secondary. Such a transformer 
will give reduced output voltage under load 
when operated from a high frequency power 
source. 

Mercury vapor and gas rectifiers have defi¬ 
nite frequency limitations, especially when 
operated near full power rating. Plug-in sili¬ 
con rectifier replacement assemblies are avail¬ 
able and are recommended. 



A commercial example of a low cost, high per¬ 
formance, high frequency generator is the Tiny 
Tor. This light (12 lb.) generator puts out 350 
watts of 115 V ac or 6/12 V dc. The ac fre¬ 
quency is around 1 1 5 cycles, which makes it use¬ 
ful for most ham gear. The Tiny Tor is distributed 
by Algert Sales, 1805 Wilshire Blvd., Los Angeles, 
Cal. Price is $79.50. 
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These are the principal component-type 
problems to be expected in amateur equip- 
ment. Once you have checked over a piece 
of gear for situations of this sort, you can hook 
it up to the high frequency power source with 
little fear of anything destructive happening. 

Problems in operation 

Even though nothing burns up, trouble may 
still pop up in practice. The common high 
frequency power sources, 400 to 1200 Hz or 
so, are right in the middle of the audio range, 
and are much more audible and annoying 
than 60 Hz. Filter circuits will work better at 
the higher frequency, so you would expect 
hum to be less. It may still be a problem in a 
piece of gear which has lots of audio gain, 
both because the high frequency is heard bet¬ 
ter and because the audio system may have 
reduced gain for 60 and 120 Hz hum fre¬ 
quencies, to get by with less filtering. At 400 
Hz and up, any hum will come through at 
lull gain. Hum may also sneak around the 
filter circuits by stray coupling or by heater- 
cathode leakage. 

One insidious type of coupling occurs if the 
heater circuit has one side at chassis potential, 
and is grounded at more than one point. The 
heavy heater current flowing in the chassis 
creates a hum voltage of a few millivolts be¬ 
tween different “ground” points on the chassis, 
which can get into sensitive circuits and which 
no amount of filtering can remove. An aggra¬ 
vated case of this kind is when a separate 
power supply is used, and the heater circuit 
is grounded both in the supply and in the 
equipment, thus putting the heater voltage 
drop in the connecting cable right in series 
with the B minus return. 

Buzzing of power transformer and choke 
laminations may be loud enough to be bother¬ 
some at the higher frequency. Tightening the 
core clamping bolts and carefully pushing 
thin wooden wedges between the core and the 
coil form may help. 

For that matter, it should not be forgotten 
that the high-frequency generator itself may 
be quite noisy compared to a 60 cycle unit of 
the same power. Be prepared to keep the 
generator some distance away from the oper¬ 
ating positions, preferably on the other side 
of a small hill or in a hollow, and have a suit¬ 
ably long power cord, of large wire so that its 
voltage drop is not too high. 

Another minor trouble that may turn up is 
that different power supplies in the same unit 
may ch ange their output voltages by different 
amounts when running from high frequency 
power. Choke input supplies will be least af¬ 


fected (if the choke inductance was adequate 
at the lower frequency in the first place.) 
Capacitor input supplies will generally in¬ 
crease their output voltage somewhat, and 
small low-efficiency bias supplies, if unregu¬ 
lated. may put out enough extra voltage to 
upset the adjustment of a sensitive circuit. 

Measurement of line voltage 

Another point which is easy to overlook is 
measurement of the line voltage of the high 
frequency generator. High quality AC meters 
of switchboard type will usually not be accu¬ 
rate at frequencies as high as 400 Hz. Such 
meters will ordinarily have their frequency 
range marked on the dial. The mueh-less-ex- 
pensive rectifier type meters, such as a multi¬ 
meter on its AC voltage ranges, will do better. 
It is true that these meters have waveform 
error, but this should not be of much conse¬ 
quence for this use. As an alternative, check 
the DC voltage of some of the unregulated 
power supplies in the equipment. If they 
show the same DC output under load as they 
do with 60 Hz power, it is likely that the line 
voltage is close enough for all practical pur¬ 
poses. 

Summary 

With a little care, it is quite practical to 
run most ham equipment on 400 Hz and 
higher frequency power. This will make a 
number of surplus and aircraft generators 
available for use. Automobile alternators 
should also be usable, taking the AC power 
off before rectification; some of these are 
three-phase devices and should have the load 
distributed equally between phases, so he 
careful here. I have seen some very cute little 
portable generators run by a miniature gas 
engine like a model airplane engine and de¬ 
livering 200 or 300 watts, which might make 
high-powered mountain top operation practi¬ 
cal. 

One last bit of advice—don’t leave all the 
checkup and testing until the last minute. 
Test all the equipment you intend to use on 
the actual power source, hooked up the way it 
will be used. Leave yourself plenty of time to 
correct any small problems or find substitutes 
for any equipment that proves unsuitable. If 
you intend to go mountaintopping, don’t for¬ 
get that gasoline engines have their own little 
problems at altitude, and may deliver sub¬ 
stantially less than rated power. In short, get 
all the stuff working before you head out into 
the boondocks! 

. . . WA6NIL 
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Technical School 
for your Ham Training?? 


Whether or not incentive licensing becomes 
the law, there are many amateurs who would 
like to improve their knowledge, either to get 
a higher license for the satisfaction of it, or as 
a means of entering the electronics field. Nov¬ 
ices and Technicians could find the way to 
General class licenses more easily by the for¬ 
mal training method, especially where they 
have no local hams to help them. 


Alexander Hamilton Institute 
235 East 42nd. St. 

New York, N.Y. 10017 

American Institute of Engineering 

and Technology 

1135 W. Fullerton Ave. 

Chicago. Ill. 60614 

American School 
58th St. & Drexel Ave. 

Chicago. Ill. 60636 

American School of Home Studies 
127 Columbus Ave. 

New York. N.Y. 10023 

American Technical Society 
850 E. 58th St. 

Chicago. Ill. 60637 

Business Electronics 
209 W. Jackson Blvd. 

Chicago. Ill. 60606 

California Electronics & TV Institute 
945 Venice Blvd. 

Los Angeles, Calif. 90015 

Canadian Institute of Science 
and Technology 
617 Garden City Building 
263 Adelaide St., W. 

Toronto 1, Ontario 

Capitol Radio Engineering Institute 
3224 16th Street 
Washington, D.C. 20010 

Central Technical Institute 
1644 Wyandotte St. 

Kansas City, Mo. 64108 

Christ}' Trades School 
3214 W. Lawrence Ave. 

Chicago, Ill. 60625 

Cleveland Institute of Electronics 
1776 E. 17th Street 
Cleveland, Ohio 44114 

Commercial Trades Institute 
1400 W. Greenleaf Ave. 

Chicago, Ill. 60626 


The schools listed below are correspondence 
schools, which means you can work while 
studying. There is no doubt that you will be a 
more prosperous citizen with such training. If 
you have any inclination to get ahead, we urge 
you to get this schooling. You will be glad you 
did—and we will be glad, too, if you will men¬ 
tion to the school of your choice that you 
found their name in 73 Magazine. 

Coyne Electrical School 
1501 W. Congress Parkway 
Chicago, Ill. 60607 

Delehanty Institute 
115 East 15th St. 

New York, N.Y. 10003 

DeVry Technical Institute 
4141 Belmont Ave. 

Chicago. Ill. 60641 

DeVry Technical Institute of Canada 
970 Lawrence Ave., W. 

Toronto 19, Ontario 

Elkins Institute of Radio and Electronics, Inc. 

4119 E. Lake St. 

Minneapolis, Minn. 55406 

Grantham School of Electronics 
1505 N. Western Ave. 

Hollywood, Calif. 90027 

Heald’s Engineering College 
Van Ness at Post 
San Francisco, Calif, 

Indianu Home Study Institute 
Box 1189 

Panama City, Fla. 32402 

Indiana Home Study Institute 
Eastern Division 
Box 282 

Saxonville, Mass. 01256 

Industrial Training Institute 
2150 Lawrence Ave. 

Chicago, Ill. 60625 

International Correspondence Schools 
Scranton, Penna. 18515 

Massey Technical Institute 
148 E. 7th St. 

Jacksonville, Fla. 32206 

Milwaukee School of Engineering 
1026 N. Milwaukee St. 

Milwaukee, Wis. 53201 

National Electrical and Television School 
1298 Niagara St. 

Buffalo, N.Y. 14213 
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National Radio Institute 
3939 Wisconsin Ave. 

Washington, D.C. 20016 

National Technical Schools 
400 S. Figueroa St. 

Los Angeles. Calif. 90037 

Northrop Institute of Technology 
1199 W. Arbor Vitae 
Inglewood, Calif. 90301 

Northwest Schools 
1221 N.W. 21st Ave. 

Portland, Ore. 97209 

Pacific International College of 

Arts & Sciences 

5507 Santa Monica Blvd. 

Hollywood. Calif. 90038 

Philco Technological Center 
C and Ontario Sts. 

Philadelphia, Pa. 19134 

Port Arthur College 
Box 310 

Port Arthur, Texas 77641 

Radio Television Training of America 
52 East 19th St. 

New York, N.Y. 10003 

RCA Institutes 
350 W. 4 th St. 

New York, N.Y. 10014 

Sprayberry Academy of Radio-Television 
1512 Jarvis Ave. 

Chicago, Ill. 60626 

Tri-State College 
2436 College Ave. 

Angola. Indiana 46703 

Valparaiso Technical Institute 
Valparaiso, Indiana 46383 


Using the Tunnel Dipper on 432 

Recently I contemplated building some gear 
for 432 MHz. Like many other hams I had 
invested in a 432 MHz converter to copy Os¬ 
car IV; hut when I found out what a “Yo-Yo” 
it was I gave up building the big array with 
tilt and went hack to my 144 MHz construc¬ 
tion. Then I thought, “With a $55.00 con¬ 
verter on hand why not put a transmitter on 
the air?” With no feel for 432 some sort of 
dipper was necessary. From some recent ar¬ 
ticles I could have built one in two or three 
evenings; hut time is at a premium at this 
QTII. 

Heath says the Tunnel Dipper is good to 
350 MHz. I made a coil of #16 wire — r / 

ID on an RCA phono connector. This coil 
acts as a wavemeter and dipper at 432 MHz 
just wonderfully. With my coil 404 MHz ap¬ 
pears at 4.50 MHz on the red scale and 432 
MHz appears at 260 MHz on the white scale. 

. . . Fred Grant K6YWE 



17TH EDITION 

of the world-famous 



• Most comprehensive how-to-build-it source 

• Problem-solver for designers & builders 

Completely revised and enlarged by William I. 
Orr, W6SAI. This is th£ comprehensive com¬ 
munications manual which is the industry 
standard for electronic engineers, technicians, 
and advanced radio amateurs. Explains in 
authoritative detail how to design and build all 
types of radio communications equipment. 


LATEST HOW-TO-BUILD DATA 

The new 17th Edition of the RADIO HANDBOOK 
presents design data on the latest amplifiers, trans¬ 
mitters, receivers, and transceivers. Includes greatly 
enlarged sections on single-sideband equipment and 
design, and semiconductors. Gives extended cover¬ 
age to r-f amplifiers, special vacuum-tube circuits, 
and computers. All equipment described is of modern 
design, free of TVI-producing problems. 


THOROUGHLY REVISED & UPDATED 

Provides a complete understanding of the theory 
and construction of all modern circuitry, semicon¬ 
ductors, antennas, power supplies; full data on work¬ 
shop practice, test equipment, radio math and cal¬ 
culations, Includes aspects of the industrial and 
military electronics fields of special interest to the 
engineer and advanced amateur. The 17th Edition 
of the RADIO HANDBOOK provides the broadest 
coverage in the field—complete information on build¬ 
ing and operating a comprehensive variety of high- 
performance equipment. All data is clearly indexed. 
832 pages; x 9 !4'; hardbound. Invaluable for 
amateurs, electronic engineers, and designers. 

SPECIAL PRE-PUBLICATION PRICE! 

EE166, New 17th Ed. RADIO HANDBOOK. Special ... _ _ 
Pre-Publication price until Sept. 30, 1966, Only.SIO.SO 

(Alter Sept, 30,1966. regular prtce will be J12.95) 

Available also in Spanish and Italian editions. 




Order from your electronic parts 
distributor or send coupon below. 


EDITORS and ENGINEERS, Ltd. 


P.O. Box 68003, New Augusta, Ind., Dept. 73E-8 
□ Ship me EE166, the new 17th Edition RADIO 
HANDBOOK at the special pre-publication price 
of $10.95. 

$_enclosed. □ Check □ Money Order 


Name. 


j Address_ 

I City-State_Zip. 


I 
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The Knight-Kit TR-106 and V-107 

Knight's new six meter transceiver and matching 
VFO make a nice pair for six meter hamming. 


Knight recently announced a new six meter 
transceiver kit, the TR-106, and matching 
VFO, the V-107. It looked like a rig many of 
our readers would like to know more about, 
so I got one to put together and try out. I 
found that it’s a nice piece of gear and a lot of 
fun to build and use. 

Knight-Kits have always been among the 
easiest kits to build. Their instruction manuals 
are excellent. Knight supplies pre-cut, pre¬ 


stripped and pre-tinned wires, and even ex¬ 
pensive eutectic solder to help prevent cold 
solder joints. Part of the receiver—the critical 
first converter, was furnished pre-wired and 
aligned. It only took a few nights to build the 
kit and the alignment was a snap, too. 

The TR-106 and V-107 use well-tested, 
straightforward circuits. No tricks here. The 
transmitter oscillator uses 8 MHz crystals or 
the V-107 VFO and the exciter is bandpass 
coupled to the 2E26 final amplifier. Modula¬ 
tion is high level plate and screen with auto¬ 
matic limiting to prevent overmodulation. The 
push-to-talk microphone is included. 

The receiver section of the TR-106 is a 
double conversion superhet with a neutralized 
Nuvistor rf amplifier. The first oscillator is 
crystal controlled. Selectivity, rejection of un¬ 
wanted signals and sensitivity seem excellent. 
An rf gain control, to help prevent overload¬ 
ing, switchable ANL and a spot switch are 
among the controls. There’s no BFO, but you 
can use the VFO for one on strong signals. 

The built-in solid state power supply can 
be operated from either 115 V or 13.5 V. 

The V-107 VFO plugs into the TR-106. It 
uses a one tube oscillator with voltage regula¬ 
tion and temperature compensation. One of 
its clever features is that you can use it on 
either six or two by changing the position of 
the dial plate and realigning the oscillator. 


TR-106 Specifications 

Receiver Section: 

Audio output: 5 watts or more 
Intermediate Frequencies: 15.6 to 17.6 MHz 
1650 kHz 

IF rejection: 50 dB or better for first if 
70 dB or better for second if 
Image Rejection: 55 dB or better 
Input Impedance: 50 ohms nominal 
Frequency Range: 50-52 MHz 
Selectivity: 6 dB down at 8 kHz 
Sensitivity: .5 *iV for 10 dB S + N/N ratio 
Transmitter Section: 

Frequency Control: 8 MHz crystals or VFO 
Frequency Range: 50-52 MHz 
Output Impedance: 30-90 ohms 
Power Input: 15 watts 
Power Supply: 

All Solid Slate: Transistor oscillators and silicon 
rectifiers 

Power Requirements: 120V, 60 Hz, 90 W 
12-15 V DC, 6.8 A receive, 8.1 A transmit 
Miscellaneous: 

Size: 5l/ 2 x 1314 x 1 I" 

Price: SI 39.95 
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V-107 Specifications: 

Frequency Coverage: 8.333 to 8.666 MHz for 6 
meters 

8.000 to 8.222 MHz for 2 meters 

Frequency Stability: ±500 Hz per hour after 30 
minute warm up 

RF Output: 20 volts rms minimum into 47 k 
shunted by 30 pF 

Power Requirements: 200 V DC, 30 mA, 12 6 V, 
.15 A 

Size: 5Vz x 4 ]4 x 6 1 ?" 

Price: $19.95 


The instruction books discuss theory of op¬ 
eration in stage-by-stage form, installation, 
alignment, troubleshooting, TVI hints (though 
I didn’t notice any TVI), cleaning up car elec¬ 
tric systems, antennas, mobile installation, and 
propagation. Among the accessories available 
are a mobile mount and the desk mount 
shown in the photo above. 

After the pair were finished and had been 
checked on the scope and other instruments, I 
took them up to Pack Monadnock for a test. 
I just used a simple dipole, but found the 
band full of signals. The TR-106 had no trou¬ 
ble separating them, though. A quick call was 
answered by a near-by station who reported 
excellent audio. After signing with him, I 
talked to other stations over 150 miles away. 
They all agreed that the signal sounded fine, 
was over S9, and had no drift. The Knight 
TR-106 seems to be an excellent buy and a 
lot of fun. You should consider it carefully if 
you're interested in six; I think we’re going to 
be hearing a lot of them. 

. . . WA1CCH 




BIG-K 


1000 watt (p.e.p.) mobile antenna at 

a mini-power price! Quick-connect 
high power inductors for 160-80-40- 
20-15-11-10 meters have exceptional 
figure of merit—"Q" -measures 230 
on 80, rises to 350 on 15 meters! 
Webster invites comparison of tbit 
sky power antenna particularly its 
high efficiency space wound coils, 
suspended—-not molded—inside a 
protective all-white housing. Also 
compare the precision-machined, 
hinged column assembly that re¬ 
leases coil/whip for right-angle lay- 
down. Lockup is fast, positive. 

install BIG-K—give your mobile sig¬ 
nal a real sendoff. Two handy lengths 
for bumper and deck mounting: 93" 
and 77" overall, respectively. And 
use the money you save to buy a fine 
Webster antenna mount. 

• 160-meter coll 300W p.e.p. 

an “ band-spanner 

Want a fully streamlined antenna that 
will handle 500W p.e.p.? Buy Band- 
spanner. Single antenna covers 80- 
40-20-15-11-10 meters and MARS. 
Raising or lowering top whip contacts 
internally exposed inductor turns, 
sets exact resonance. Two models: 
117" and 93" overall. Fiberglass 
column and stainless steel top whip. 


mounts 



Model SHM, single hole 
de luxe mobile mount. 


lilt, Model THMD, de luxe 
3-hole mobile mount. 



k 


Model BCM, bumper chain 
mount, (spring not supplied) jpfc.£S ; ?SS 

Write for free descriptive brochures 






RAYTHEON COMPANY 
213 Lut Grand Annu* South San Frandaco, California MOSQ 
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John Schultz W2EEY/1 
40 Rossie Street 
Mystic, Conn. 06355 


A Curtain Going Up 


Build an easy-to-construct curtain array and work that DX! 


Many amateurs who have the space to erect 
an elevated 40 meter dipole can improve the 
performance of their antenna system on sev¬ 
eral bands and at minimum cost by erecting 
a small curtain-type array. The advantages of 
curtain arrays in general are discussed and sev¬ 
eral construction hints are given as worked out 
by the author while constructing a small Bruce 
array. 

I transported my 20 meter beam to my new 
QTH, but because the house was surrounded 
by high trees, roof top mounting would not be 
effective. I didn’t want to invest in a tower, so 
I would have to find another solution to the 
antenna problem. 

Perhaps because of my recent association 
with Radio Free Europe, where a large num¬ 
ber of modified curtain-type antennas are 
used for transmitting. 1 thought of using this 
type of antenna. Curtain arrays have a long 
history of use as commercial DX antennas. 
They were extensively used in the 30’s for in¬ 
stance, for trans-Atlantic telephone service. 
Sterba curtains for transmitting and Bruce 
curtains for receiving were normally employed. 
However, such antennas have never been used 
much in the amateur field because most ama¬ 
teurs think that such arrays must be huge to 



Fig. 1. Simple broadside and colinear antennas 
having about the same gain. 

W 


be effective. However, even small curtains giv¬ 
ing only moderate gain can, under the right 
circumstances, be an ideal amateur antenna 
for fixed direction work. Assuming some sort 
of natural support, such as trees, are available, 
the only investment is in wire and insulators. 
Most curtain designs can be used on two or 
more bands, by using a resonant feed line, and 
the direction of maximum radiation usually 
remains the same on different bands. 

Curtains vs. long-wire antennas 

Perhaps one reason why curtains, or broad¬ 
side arrays in general, are not given too much 
consideration by amateurs is that when one 
looks at the gain figures for a small curtain as 
compared to a long-wire, the additional con¬ 
struction effort hardly seems worthwhile. For 
example, compare the gain of an elementary 
broadside array (stacked dipole) against a full 
wavelength (double Zepp) wire Fig. 1). Both 
antennas give the same gain, about 3 dB, but 
the broadside array is certainly more difficult 
to construct and support than a simple length 
of wire. However, the gain figure alone is de¬ 
ceiving unless one understands how the gain 
is actually achieved. 

Any directive antenna, from a dipole on up, 
concentrates radiation in various directions. 
This concentration or "directivity” takes place 
in the horizontal and/or vertical planes. Co- 
linear antennas, such as a long-wire, achieve 
gain almost solely by horizontal directivity. 


John is a Civil Service Engineer with the U.S. 
Navy. He has a BEE from Polytechnic Insti¬ 
tute of Brooklyn and has written a number of 
articles for many radio magazines. 
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Fig, 2 Horizontal directivity patterns (only half 
shown.) 


That is, as the antenna is made longer by the 
addition of correctly phased half-wave sec¬ 
tions, the horizontal pattern (Fig. 2) becomes 
sharper and sharper. The vertical directivity 
(Fig. 3) remains, however, essentially the same 
as a half-wave dipole. Note what happens with 
a curtain. It achieves gain mainly by vertical 
directivity. That is, its horizontal pattern re¬ 
mains broad but for the elevation shown in 
Fig. 3, for instance, its vertical pattern is far 
superior to a colinear array. Radiation is more 
concentrated at the lower angles effective for 
DX. The point is that in a limited space one 
definitely ends up with a more effective DX 
antenna with a curtain although its gain is not 
more than a simple colinear antenna. 

The two most common and useful types of 
curtain arrays are the Bruce and Sterba (Fig. 
4). Both arrays are high-impedance devices. 


DIPOLE OH 
COUNEAR 


BROADSIDE 



VIEW FROM ENOS 
OF ANTENNAS 


Fig. 3, Vertical directivity patterns. 



NEW 514-PAGE 

1967 Allied catalog 



Top savings on the best in 
electronics for the amateur 


• Receivers, Transmitters, Transceivers • Station Supplies 
and Accessories a Build-Your-Owa Knight-Kits e Citizens 
Band 7-Way Radio a Walkie-talkies and intercoms e Auto¬ 
motive Electronics o Tubes and Semiconductors e Test 
Instruments and Meters a Everything in Stereo Hi-Fi • Tape 
Recorders and Tape a Hardware, Parts, Tools, and Books 


ALLIED IS HAM HEADQUARTERS . . . 

Shop by mail and save at Allied, world's largest elec¬ 
tronics supplier. Allied has a staff of over 50 licensed 
hams who know your wants and needs. Your inquiries 
and orders receive prompt, knowledgable attention! 

NO MONEY DOWN ... 24 MONTHS TO PAY 


Enjoy the things you want now, while you fake 24 
months to pay for them on the Allied Credit Fund Plan. 


No Shack is complete without the 
big, new 1967 Allied Catalog ... 
send for Your FREE Copy today. 


FREE! 


ALLIED RADIO, Dept. 

P.O. Box 4398, Chicago, III. 60680 14-H 



□ Send FREE 1967 Allied Catalog 
Name___ 

PtEASE PRINT 

Address__ 


I City.---State___—Zip_I 
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Fig. 4. Bruce and Sterba curtain dimensions. For best results the lower element of each antenna should 
be elevated Vi to Va wavelength above ground. 


The dimensions are not critical, and if fed with 
a non-resonant line for one band operation, a 
low SWR will result over the entire band. 
Both arrays may be used for multiband opera¬ 
tion (on 10 and 40 if cut for 20 meters, for 
instance). The Sterba array will give slightly 
more gain on its design band and better per¬ 
formance at half-frequency compared to the 
Bruce array. 

The feed-point impedance of the Bruce array 
(xx in Fig. 4) on its design band is 750 ohms 
and the Sterba shows about 300 ohms (yy in 
Fig. 4). Either antenna can be fed with a flat 
72 ohm transmission line for one band opera¬ 
tion by using one of the matching transformers 
shown in Fig. 5. For multiband operation, 300 
ohm twin-lead can be used as a resonant feed 
line for powers up to 600 watts PEP. 

>50- 

IOOOjv 



300 jv 


Fig. 5. Simply constructed matching transformers 
that can be used to feed a Bruce or Sterba curtain 
for single band operation. 


1 decided to construct a Bruce array as best 
fitting into the space 1 had available. In my 
first attempt at construction of the array, I 
made all the elements from 7 x 20 stranded 
wire with insulators as necessary at the cross¬ 
over points between bays. Upon erection, how¬ 
ever, I quickly learned that unless extensive 
rigging is used or a great number of insulators 
put in, the crossover lines between bays will 
easily twist together. I then reconstructed the 
array using 300 ohm twin lead, twisted one 
turn, for the crossover lines between bays. This 
greatly simplified the construction and appears 
not to degrade performance. Fig. 6 shows the 
antenna dimensions for 20 meters. The twin- 
lead ways taped to the spacing insulators as 
shown in Fig. 7. 

The antenna was first constructed in the 
basement with the elements rolled together 
and then the assembly laid on the ground and 
hoisted into position. The springs shown in the 
upper guy line are 6" compression units ($0.35 
in boat supply houses). The springs are abso¬ 
lutely necessary to prevent wire breakage if 
the guy ropes run over the upper limbs of trees 
which sway to any degree during bad weather. 
The feedline should be run away from the 
array at right angles for a half wavelength or 
so if possible. 



Fig. 6. Dimensions for the Bruce array for 20 meters 
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1 fed the array for one band operation using 
the matching transformer (a) in Fig. 5. SWR 

was not worse than 1.2 to 1 over the entire 
band. 

Construction of a Sterba curtain should 
easily be possible using the same construction 
techniques. 

For the investment in parts, probably no 
other antenna gives so much value. My an¬ 
tenna was oriented for Europe. Signal reports 
have been consistently good and certainly 
equal, for the same transmitter power, reports 
received by other stations using three element 
beams at the same average elevation (29') as 
the curtain. 

. . . W2EEY/1 




Qnixodutinq, a NEW 
TRANSISTOR 
TV CAMERA KIT 

PERFECT FOR HAMS, EXPERIMENTERS, A 
LOW BUDGET INDUSTRIAL APPLICATIONS. 

/guaranteed TO PUT j 

[ "ZIP" IN YOUR H0BBYI / 


Look! IHere's w actual televised luetwe token with 
the ATV RESEARCH Mode! XT-f A trcmufor coctcto. 


FINALLY! A TRANSISTOR CAMERA KIT SELLING 
FOR UNDER $150.00. THIS IS LESS THAN THE COST 
OF ANY OTHER NATIONALLY ADVERTISED CAMERA 
-EITHER TRANSISTOR OR TUBE!! 

BUT DON’T BE FOOLED INTO THINKING WE’VE 
SACRIFICED QUALITY FOR ECONOMY, WE HAVEN’TI 
IT’S PERFORMANCE WILL DELIGHT YOU. 

Some of the outstanding features include; 

* Single piece printed circuit board lor 
trouble-free assembly. 

* 6 stage, high gam, low noise video e»p. If 

* Regulated power supply. 1 

* Seif-centained sync and blanking gen. 

* 26 semiconductor circuit (17 transistors, «p§/' 

8 silicon diodes and 1 itner), 

* RF or VIDEO outputs. No need to modify 
TV set, just connect to ant. terminals and 

tune to e blank channel between 2 aad 6! * 





ELECTRICAL TAPE 


' INSULATOR 
JOHNSON 104, FTC. 


* Extremely eosy-to-andersfend 31 poge 
step-by-step construction manual. 


5w» f.x.’l w»l .1 » ,> MODEL XT-1* CAMERA K!T l.i. .,dic.n.$149.50. 

into great detail, so it you re interested _ ., . . . , . - , 

not send far a copy of oui new 1966 Postpaid delivery anywhere in U.5.A, and Canada. 

TV catalog’ it’s loaded with detailed 

info, block diagrams, actud lie la vised pictures, plus a comprehensive listing of bard-te-fmd components, 
tube end transistor starter type kits, lenses, vidicorts, etc. Please include )0< to cover postage. 


Fig. 7. Simple method of fastening twinlead to 
insulators. 
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South Sioux City, Nebraska 68776 
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Seen at the Disneyland ARRL convention: 
WN6SSZ, Mary Lou Stockstill, a deaf and blind 
amateur who communicates via CW over the air 
and by Braille-writer in person. Mary Lou speaks 
very well and is a truly amazing person. Talking 
to her here is Bill Welsh WA6VTL. Next to Mary 
Lou is Ray Meyers W6MLZ, the past director of 
the division, and talking with him is Dave Abra- 
mowitz WB6JEV who, years ago, in his SWL days, 
used to come bouncing over to my house in Brook¬ 
lyn on his bicycle. 

(Continued from page 2) 
a letter from the safari outfit saying that they 
had made a little mistake and couldn’t take 
us the first of August as planned . . . could 
we make it July 15th instead. Oi. I called Jim 
Gotten W5PYI and Larry Frank WA6TCI, 
who had answered my editorials asking for 
volunteers to go on the trip and found that 
they could somehow change their plans and 
start two weeks early. 

The visas are a whole galaxy of problems 
in themselves. You see, before you can get 
into most countries, you have to have a little 
stamp in your passport issued by the consulate 
for that country giving you permission. This 
can be rough. The fees, even for a one day 
visit, run up to $5 and over. Then you have 
to have a health certificate for some showing 
that you are prepared to ward off yellow fever, 
small pox, typhoid, tetanus, cholera, plague, 
typhus, and other darbs. Most of them want 
you to fill out one, two or three forms, com¬ 
plete with photographs. Most of them want to 
look over all this, along with your passport, 
for 24 hours ... or longer. Sudan requires 
three days and Burma wants six months if you 
ire going to stay more than 24 hours in the 
country. A letter from your local police chief 
attesting to your character is required by 
some . . . and several want a letter from your 
travel agent saying that you have a ticket to 
get you out of their country and enough 
money to take care of yourself during your 
visit. 


l*he 23 countries we planned to visit looked 
like a six months visa program . . . and I only 
had a few weeks, so 1 hopped down to New 
York and went around personally to get forms 
from those consulates who hadn’t bothered 
to even answer my written request. There is 
no way to describe the frustration of this 
process. I had to start out by visiting the U.S. 
Passport Agency to get my passport extended 
for another two years since it was scheduled 
to run out the day after our return . . . and 
several countries won’t issue a visa unless the 
passport is good for at least six months after 
your visit. Our agency has a very hot and 
incredibly crowded office in Radio City. I 
picked a short line so I only had to stand 
there for a little over an hour. I slipped them 
a dollar extra to get them to rush things and 
I was thus able to swing in the next afternoon 
and pick up the passport. Nice, but since most 
of the consulates and U.N. mission offices 
close at I PM, it was too late to get any visas 
that day. 

The next morning I got right over town and 
started with the last stop, Tahiti. Since a num¬ 
ber of countries won’t issue a visa unless you 
already have one for the next country it 
seemed prudent to work my way back up the 
list. The French Consulate handles Tahiti. I 
handed over all the forms, the payment, the 
photographs, and my passport. How long was 



Don W9WNV/everywhere showed at the Ana¬ 
heim convention and flabbergasted all with his 
slides of recent DXpeditioning. He has been work¬ 
ing his way across the country visiting DX clubs on 
his way down to Heard Island. Watch for an in¬ 
teresting series by Don in 73 when he gets through 
traipsing. Since all of you DXers have worked Don, 
we thought you might like to see what he looks 
like. 
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James Ashe W2DXH 
R.D. 1 

Freeville, N.Y, 


Another Look at the Like New Circuit 

A low distortion low noise mixer for those who use tubes 


It’s always nice to find a better circuit. Im¬ 
proving the operation of a piece of gear is in 
more ways than one a rewarding activity. And 
also in constructing new homebuilt items a 
new circuit may mean the difference between 
poor and good performance or enable the 
builder to eliminate a tube or two. 

A very good practice before firmly commit¬ 
ting yourself on a new circuit is to try it out 
on a breadboard. With a little care its normal 
operating conditions can be approximated well 
enough to give a good idea what it will do 
when installed in the finished chassis. Experi¬ 
ence gained during breadboarding is likely to 
be valuable during the final debugging ses¬ 
sion and helps in planning circuit layout. 

Simple circuits, if they will do the same 
job, are generally preferable to complex ones. 
One such circuit is the Like New circuit pre¬ 
sented in the October 1961 issue of 73 Maga¬ 
zine. This uses a twin triode to replace the 
complex and noisier pentagrid converter. Re¬ 
quiring a simpler tube and only one supply 
voltage, it offers the same or better perform¬ 
ance. A good trade! 

But the circuit as originally presented 
seemed to suffer from two shortcomings. These 
were, loading of the local oscillator and a 


+250 



AUDIO OUTPUT 
(10V P-PI 


BFO INPUT 
(9.5V P-P> 


Fig. 1. Modified Like New mixer circuit. 


question of its stability with tube and com¬ 
ponent aging. 

With the local oscillator grid resistor re¬ 
turned to the cathode rather than ground, 
there is no bias on the second triode unless 
the local oscillator is running. The bias comes 
from grid rectification so there is some load¬ 
ing on the oscillator. 

The small resistor carrying cathode current 
has little control over how much current is 
flowing. If the vacuum tube properties change, 
so must the cathode current and the operating 
point. 

This circuit looked like a good bet for a 
project of building a specialized receiver. It 
was not clear how it worked, but the glowing 
description was most encouraging. So a little 
thinking about it brought out the idea that it 
was very similar to a difference amplifier and 
as such might turn out to be a real linear 
mixer. 

To make a long story short, it is not a linear 
mixer. The circuit, to work properly, must 
have a nonlinear element: the plate charac¬ 
teristics of the second triode appear to be in 
a region where an approximate square law 
transconductance rule holds. Of this more 
later. 

Fig. 1 is a diagram of the completed circuit 
as used. Although it looks rather different 
from the original Like New circuit, the 
changes are really only skin deep. It is ar¬ 
ranged to have improved resistance to over¬ 
loading, better bias stability, and does not 
require any power from the local oscillator to 
generate its bias voltages. 

The biasing system will look strange to the 
amateur eye. It is not a conventional prac¬ 
tice to operate grids at plus 75 volts and use 
great big cathode resistors. However, this 
works out well. 

The values shown are those that were ob¬ 
tained using a 12AU7 twin triode and the cir¬ 
cuit resistances shown. Also indicated are cir¬ 
cuit currents and the peak to peak values of 
the signal voltages. Both inputs were slightly 
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I going to visit Tahiti? Five days. Oh, you 
don’t need a visa for any visit under ten days. 
She didn’t know why there had been no men¬ 
tion of this in the instruction sheet I’d been 

sent. 

I hiked up and down Manhattan for several 
days, gradually getting more and more visas 
stamped in my passport. Finally I gave up, 
seeing that this was going to string out for 
two weeks or so longer and I dug up a travel 
agency to take over the foot work from there. 
As a rule of thumb I would say you should 
allow at least one working day for each visa 
you are going to need for a trip. 

Below is the schedule for the trip. We’ll be 
getting on the air from every stop we can 
manage . . . you might keep an ear peeled on 
14230, since this is a favorite frequency of 
mine. While I’ve made arrangements in a 
few places to see local ops, I would appreciate 
it if you would keep my schedule handy and 
let amateurs in any spot we’ll be visiting know 
when and on what flight we will arrive so we 
can have a chance to meet them. 

There will be just two of us on the round- 
the-world flight. Jim Cot ten W5PYI and my¬ 
self. WA6TCI will Le on the safari, but has to 
get back earlier and thus has to pass up the 
long flight. 

. Wayne 



Itinerary 




Date ETDETA 

Flight 

Boston to Rome 

12 July 2100 

1030 

AZ 623 

to Nairobi 

13 July 1220 2215 

AZ 518 

to Addis Ababa 

20 Aug. 1340 

1525 

MS 760 

to Khartoum 

22 Aug. 1100 

1125 

ET 781 

to Cairo 

23 Aug. 0900 

1125 

SD 102 

to Beirut 

24 Aug. 2130 2140 

ME 301 

to Baghdad 

26 Aug. 1930 

2200 

ME 320 

to Tehran 

29 Aug. 0940 

1125 

IR 406 

to Kabul 

31 Aug. 0500 

1030 

EG 204 

to New Delhi 

1 Sept. 0800 1200 

FC 302 

to Katmandu 

3 Sept. 1300 

1640 

RA 040 

to Calcutta 

5 Sept. 1535 

18.30 

IC 248 

to Rangoon 

7 Sept. 1210 

1605 

IC 295 

to Bangkok 

8 Sept. 1400 

1545 

TG 302 

to Singapore 

11 Sept. 1820 2055 

QF 740 

to Perth 

13 Sept. 1935 0105+1 

BA 712 

to Melbourne 

15 Sept. 1315 

1940 

TN 507 

to Sydney 

17 Sept. 1000 

1125 

AN 308 

to Aukland 

20 Sept. 1000 

1442 

OF 852 

to Noumea 

28 Sept. 1100 

1455 

TE 402 

to Naud 

28 Sept. 1455 

1740 

UT 1586 

to Suva 

29 Sept. 1715 

1800 

FJ 132 

to Apia 

1 Oct. 0800 1310+1 

FJ 952 

to Pago Pago 

1 Oct. 1700 

1745 

PH 266 

to Papeete 

4 Oct. 1500 

1850 

PA 809 

to Los Angeles 

7 Oct. 0900 2010 

UT 1588 

to Boston 

9 Oct. 





A tape recorder can be very useful in any ham 
station: You can't complete a phone patch be¬ 
cause a person isn't home? Take down the mes¬ 
sage on tape and phone it in later right off the 
tape so the sender's voice can be recognized. 
Here is a dandy little machine (the one men¬ 
tioned by W2NSD on page 93 of our June is¬ 
sue) that can also be used mobile in the same 
way, both of delayed message relaying, or for 
keeping your mobile log without ever having 
to transfer it to paper so long as you keep it 
for at least a year. 

This is the Craig model 212, with many in¬ 
teresting features: battery operated; up to 4 
hours on one reel at Wa IPS (2 hours at 3'/2 
ips); excellent frequency response, 150-3500 
Hz ± 5 dB at iVa ips, and 150-7000 Hz ± 5 
dB at 3 V 2 IPS; full automatic level control 
from 0.15 millivolt sensitivity to 5 millivolt 
without overload, thus capable of recording 
your mobile sending as well as the speaker out¬ 
put of the station received with the open mike 
lying on the seat, or using the tie clip mike. 
Record the entire transmission, or just the time, 
date calls, etc., as required. 

The Craig 212 comes complete with 6 bat¬ 
teries, an earphone, microphone, empty reel 
and a full reel and accessory pouch, all for 
$39.95 prepaid in USA if cash received with 
order. Other 212 accessories are an AC adaptor 
for $5.95; a foot switch (especially useful mo- 
biling) for $9.95; a telephone magnetic pick-up 
for $3.95 and a miniature tie-clasp microphone 
for $6.95. 

PRODUCTS SALES INC. 


1501 SOUTH HILL STREET 
LOS ANGELES, CALIFORNIA 90015 


The West's Oldest Ham Distributor 
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IMPORTANT PROGRAMMED LESSON 

Please follow instruction carefully. 

1. I received this copy of 73 in the mail. Yes.No. 

If the response is Yes, please continue to item 2. 

If the response is NO, please see A below. 

2. I live in a place with U.S.A. mail delivery. Yes.No. 

If the response is Yes, please continue to item 3. 

If the response is No, continue to another feature in this 73. 

3. The wrapper this 73 came in has the proper zip code on it. Yes.No. 

If the response is Yes, please continue to another feature in this 73. 

If the response is No, please write the proper zip on the part of the 
wrapper with the address on it and send to Linda, c/o 73, Peter¬ 
borough, N.H. 03458. 

4. I paid 60s for this copy of 73 at a radio dealer or newsstand. 

Yes. No. 

If the response is Yes, you paid almost twice as much for this as a one- 
year subscriber. He pays about 33tf. A two year subscriber pays less 
for two years than a newsstand buyer does for one. Continue to item 5. 
If the response is No, you are a freeloader. Continue to item 5. 

5. Please fill in this information: 

Name.Call. 

Address ... 

City.State.Zip. 

Then continue to item 6. 

6. Please tear this sheet out of the magazine. Place it with a check or money order 

for $4 in an envelope addressed to 73, Peterborough, NH 03458 and mail. 

Congratulations. You have completed the programmed instruction correctly. The first 
of twelve certificates of achievement will reach you in six to eight weeks. 


below 6 MHz, with frequencies a few hun¬ 
dred cycles apart. It was used as a second 
detector, conversion of an if signal to audio. 

A good place to start in discussing this cir¬ 
cuit is the biasing system. A constant-current 
or long-tailed bias network sets the tube oper¬ 
ating points. This name refers to the large 
resistor from cathodes to ground, which de¬ 
termines the tube current. An indication of 
how powerful its control is may be found by 
supposing the tube current to be momentarily 
disturbed by a I mA increase. 

This will produce a 10 volt voltage change 
on top of the resistor. With a transconduct¬ 
ance of around 5 mA/V, the 1 mA increase 
in current will cause the tube to turn off about 
50 mA. If any change in cathode current is 
countered by a change 50 times greater in the 


opposite direction, the long-term stability of 
the current will have to be pretty good. 

This resistor is selected Sy, first, deciding 
how much current is to flow. Then a con¬ 
venient grid voltage is decided on—something 
like ten times the anticipated grid-to-cathode 
voltage is a good choice. This sets the cathode 
voltage roughly and a plate characteristics 



Fig. 2. Result of perfect addition of two sine waves 
of slightly different frequency, but the same am¬ 
plitude. 
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chart together with an educated opinion about 
the anticipated size of the anode resistor lo¬ 
cates the quiescent point which in turn lo¬ 
cates more exactly the grid to cathode volt¬ 
age. 

The cathode must be positive with respect 
to the grid. So the required bias voltage is 
added to the previously fixed grid voltage, 
which gives the cathode voltage. The cathode 
voltage is divided by the cathode current to 
obtain the size of the cathode resistor—and 
there you have it. With this resistor in place, 
the anode current will show considerable re¬ 
sistance to being changed by various sizes of 
anode load resistance. 

Since the grids do not draw any current, a 
resistance divider carrying a mil or so supply 
lines can fix the grid voltages. But in order 
to avoid coupling from one grid to the other 
through the bias network, there should be a 
generous bypass capacitor to ground. 

Now let’s look at what goes on in this cir¬ 
cuit. There are two conditions to consider: 
DC conditions with no signal at all on either 
grid, and the slightly revised operating con¬ 
ditions when signals are coming into both 
grids. Since these conditions are not very 
different, it is simplest to discuss only the op¬ 
erating conditions. 

Although both cathodes are connected to¬ 
gether and both grids are biased to the same 
voltage, the two triodes are in very different 
parts of their operating regions. There is over 
7 mA flowing through the left triode and 
about 0.6 mA flowing through the right one. 
This is because of the difference in plate 
voltages: most of the current is going to the 
triode with highest anode voltage. Conse¬ 
quently the LIT triode is a strong, healthy 
cathode follower and the RH triode is a weak, 
nonlinear amplifier working into a very large 
load resistor. 

Fig. 2 shows why this is required for best 
operation. The two sine waves are of slightly 
different frequencies. The chart is constructed 
by drawing them both same size and shading 
in the area between them, marking these 
areas plus when one curve is on top and minus 
when the other is on top. This situation re¬ 
peats itself periodically and may be charted 
out to extremely long times if desired. How¬ 
ever the main ingredients of the situation ap¬ 
pear quite early. 

Namely, if we use a circuit that puts out 
the exact instantaneous difference voltage of 
these two frequencies, the output isn’t going 
to be of much value. But if somehow one kind 
of difference—say the one labeled plus—can 
be emphasized over the other, the result will 
be a signal emphasizing the real difference 
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between the two frequencies. 

This explains why the second triode must 
lie operated at a very small plate current. In 
this region it is near cutoff and its curve of 
plate current as a function of grid to cathode 
voltage is strongly curved. If the grid to 
cathode voltage goes more negative, the 
anode current can change only a little—if it 
goes more positive, the anode current can 
increase considerably. 

In short, this circuit is a nonlinear ampli¬ 
fier of the difference between two frequencies. 
1 have to admit to Jim Kyle that my previous 
understanding of how this circuit worked was 
wrong! 

This leaves only the function of the second 
anode bypass capacitor to discuss. It is neces¬ 
sary to bypass RF from the second anode to 
ground. In another way of speaking, it 
smooths out the anode current so that the fol¬ 
lowing circuit sees only the average current. 
It does not need to be a very large capacitor 
since the second triode has a high output re¬ 
sistance and it would not be very hard to by¬ 
pass its entire output to ground. A properly 
chosen capacitor can give a rolloff curve to 
de-emphasize the higher frequencies, a sim¬ 
ple step for reducing the effects of noise. 

As it is presently being used, this circuit 
gives good gain, is immune to the blocking 
effects of noise, and appears to be as good as 
it is supposed to be. It makes a much better 
second detector than the converter tube it 
replaced. With appropriate revisions it can be 
used as a first detector which brings us full 
circle since that is the originally described 
application! 

With this circuit available, the amateur 
builder can develop and build a really good 
receiver with only one or two kinds of tubes 
—all triodes. For instance, the input RF am¬ 
plifier would be a cascode. This would feed 
some version of the 73 mixer circuit, with a 
triode local oscillator. From here we would 
go to a crystal if as described in the April 
1961 issue of 73. This would then feed a twin 
triode circuit similar to that just described, 
and one or two more triodes would make up 
the output stages. 

If this were properIv done, only three 
tuned circuits would be required in the entire 
receiver. They would be, the input circuit, the 
RF to mixer interstage coupling, and the local 
oscillator tuning circuit. The BFO v, ■: 1 d be a 
crystal oscillator. For the higher frequency 
ham bands or as a narrow-range receiver fed 
by a converter it would be necessary to tune 
only the local oscillator. The first if input? 
Use a resistor! Think about it—it can be done! 

. . . W2DXH 
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In the last installment I was on the Seychelles, 
getting ready for my trip to the Aldabra Is¬ 
lands. You would be surprised to see the num¬ 
ber of different things that have to be done 
when you are preparing for such a trip. For 
one thing the word had got out on Mahe that 
we were going to be on our way in a few 
days. Everyone who had any relations on any 
of the other islands along the way all gave us 
mail and other items to be dropped off along 
the way, and some fresh food was also taken. 
This made a good sized little pile of items to 
be placed upon the boat. This along with the 
supplies we would need just about filled the 
boat to the brim. We even took along quite a 
number of live chickens, looked like we were 
going on a sort of “chicken eating” DXpedi- 
tion, which is a very common thing for a 
Baptist. But evidently the Catholics also prac¬ 
tice this business of “chicken eating,” since 
the Seychelles are predominantly Catholic, I 
suppose something like 98%. 

Harvey was busy getting his “wind charger” 
oiled up and in good working condition since 
his equipment at that time was mostly of the 
12 volt DC variety. All day and all night he 
had the wind charger going full blast charging 
his various batteries, he wanted to start with 
all of them fully charged. Jake (the owner of 
the Lua-Lua) was busy seeing that his little 
diesel was in tip top condition. While all this 
was going on I was quite busy myself getting 
my “putt-putt” mounted on the rear of the 
boat with the exhaust sticking out towards 
the rear so the noise would not disturb Harvey 
and Jake when they wanted to sleep. The rig 
was strapped down on the eating table so that 
it would not slide off in case of rough seas. 
NOTE—Be sure to have a very good, wide. 


Gus Browning W4BPD 
Orangeburg, S.C. 


Gus: Part 14 


deep funnel to pour your gasoline into the 
putt-putt because those high winds and pitch¬ 
ing boat can cause you to lose lots of gas. 

When everything was placed on board, all 
fastened down, and we were ready to go, the 
harbor safety man came aboard to look every¬ 
thing over before he gave us our final clear¬ 
ance. These safety men are very careful and 
do a good job; you don’t fool these fellows at 
all. We three got on board early in the morn¬ 
ing, and of course Harvey had his fish-eating 
black cat along with him as I knew he would. 
Harvey doesn’t go anywhere without his black 
cat, and a big supply of tea and hard tack, 
that seems to be “the staff of life” to Harvey, 
(and it turned out that it was also our staff 
of life). You should have seen the gimbal- 
mounted gasoline cook stove, which would 
stay level if the boat pitched any direction. 
Both Harvey and Jake had their sextants and 
their own charts along with them; Harvey also 
had his pair of FB field glasses. Harvey pre¬ 
dicted that the seas were going to be rough, 
and we found out that Harvey was 100% cor¬ 
rect. 

After a last minute check-up on everything, 
and another round of tightening up all ropes 
on the items in the hold of the Lua-Lua, we 
were ready to lift anchor and be on our way 
to Aldabra Islands. The three of us—Harvey, 
Jake (the owner of the Lua-Lua) and I, along 
with Harvey’s black cat, went aboard. The 
little diesel was cranked up, the anchor lifted, 
and all ropes taken in from the dock. We 
backed the boat away from the pier and the 
gear was shifted into “forward” and we were 
off for the Aldabras, the islands of giant tur¬ 
tles, thousands of birds, and BEST OF ALL 
A RARE DX SPOT. This was one DXpedition 
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I firmly had made up my mind NO ONE was 
going to make us turn back from. After reach¬ 
ing the deep channel the sails were raised and 
the diesel cut off, and from then on it was a 
sail boat. Usually the diesels on these boats 
are used for landing and departing, basically 
this was a sail boat. This little Lua-Lua had a 
very deep keel and, for its length, a high sail. 
According to Jake it was practically impossible 
for this boat to capsize. I for one hoped he 
was right. 1 knew the boys all over the world, 
and especially back in the States, were all 
QRX for this brand new country I so badly 
wanted to put on the air. 

As usual the first few hours out from Port 
Victoria sailing was very smooth since we 
were pretty well shielded from the big swells 
of the ocean by Mahe island. I fired up the 
rig and let loose with my first CQ signing 
VQ9A/MM and had one of the doggondest 
pile-ups you ever heard. Everyone wanting to 
know when would we arrive at the Aldabras. 
Considering the fact that the sunspot cycle 
was not at its best, the way signals came thru 
really fooled me. I hoped conditions would 
stay like that when we got to the island. The 
band (14mc) stayed wide open almost around 
the clock. I suppose being nearly on the equa¬ 
tor did make a big difference. It was agreed 
before we departed that each of us would take 
his turn at the wheel. But with conditions so 
good on the air my turn at the wheel never 
did come up because I was very QRL when 
it did. So in the end the chore of handling the 
wheel was always Harvey’s and Jake’s. An 
issue was never made about this so all the way 
down I got in plenty of operating. 

When we finally got out from the shadow 
of Mahe Island into the deep blue sea all the 
smooth sailing changed to just the opposite. 
Each wave had its own white cap, the swells 
were wide apart and the little boat would 
glide down into each valley of those swells 
and then all you could see was water looking 
like mountains all around the ship. Those big 
sails put the boat into 45 degree lean nearly 
all the time. I soon found out that this fellow 
Jake was about as good a sailor as Harvey 
This was going to be a Good DXpedition I 
could see. I used to watch the little stove go¬ 
ing back and forth, and then side to side, 
everytime the boat tossed or pitched. It was 
hard to believe that the tea kettle would sit 
on that stove with so much motion. 

Harvey’s black cat was very busy as usual 
scampering all over the deck looking for flying 
fish. Harvey kept one eye on his cat and the 
other on the compass when he was on the 
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wheel. We all were having a very fine time, 
and everything was going smoothly. Harvey 
was always looking for one of those “stormy 
petrels/’ small birds that skim the tops of the 
waves, sort of following the boat, which ac¬ 
cording to him indicated bad weather was 
coming. So far we had not seen any of them, 
but we did see plenty of other birds. At times 
we saw a great many birds, especially when 
one of them spotted a school of fish. Suddenly 
from out of nowhere would appear hundreds 
of birds. They dived into the school, each of 
them squawking just before it hit the water. 
There would be a steady stream of these birds 
pouring into the school of fish, and another 
stream flying back into the air so they could 
hit the water again and catch another mouth¬ 
ful of fish. Occasionally we would see a whale 
in the distance. They could be easily spotted 
when they came to the surface to “blow.” 

Thank goodness there was no sign of sea¬ 
sickness on board this time. The toilet was 
flushing OK and even the bilge pump was 
working properly. Each of us had his own 
little cabin down below deck with his own 
private port hole. The bunks were pretty well 
padded and had good high side boards so we 
would not be tossed out when the ship heeled 
far over. My bunk was just the right length 
so that I could wedge myself in and not slip 
and slide from foot to head when the boat 
pitched back and forth. Things can get pretty 
rough when you are about a foot too short for 
your bunk and you start sliding back and 
forth with the movements of the boat. Spe¬ 
cially me with my practically bald head. Give 
me a bunk that’s my exact length every time 
in rough seas. The sideways motion of the 
boat was better than sleeping pills to put you 
to sleep. I mean when the swells were wide 
apart and the motion was like clockwork. At 
other times when the sea was not in a good 
mood, getting to sleep was a problem. The 
further South we went the more vicious the 
seas became. But still no sign of seasickness 
which was FB with us all. Even Harvey’s cat 
did not get seasick as it did on our attempt to 
sail to Agalega on the other trip. OH, YES! 
cats do get seasick—at least Harvey’s black cat 
did. It’s sort of messy too and smelly. A sea¬ 
sick cat—ug UG UG. I wonder if fish ever get 
seasick? Hi! Hi! 

After 3 days at the wheel both Harvey and 
Jake were pretty well pooped out, so when 
we pulled into the coral reef that’s all around 
Desroches Island and delivered the mail there, 
we waited so that the people who received 
mail could answer it. We walked around the 
island, had a fairly good meal and back to the 


boat with the outgoing mail. We arrived on 
board a little before sundown. Harvey and 
Jake decided to spend the night inside the 
coral reef and get some rest from their turns 
at the wheel for the past 2 days. Just when it 
got dark, down to their cabins they went for a 
long night’s rest. For myself 1 cranked up the 
little putt-putt and went on the air signing 
VQ9A/MM. 20 meters stayed open until 
about 2AM. Down to my little cabin I went 
after turning off the power plant. Since the 
boat was pretty well screened by the island 
there was very little air moving down below 
deck. So I decided to sleep out under the 
stars on one of the padded portions of the 
rear deck. Both sides were padded and com¬ 
fortable, one on each side of the boat with the 
wheel in between the two. It seemed as if I 
were going to have a nice quiet sleep out 
under the stars. After lying down and doing 
a little thinking, I wondered what my wife 
Peggy was doing at that very moment; if the 
phone patch net across the USA would be 
ready to go into action when I arrived at 
Aldabra, and what channel “A” were saying 
to each other. I also wondered why they did 
not count Desroches as a new one (not know¬ 
ing that one day it would be a new one). I 
could have so easily gone ashore and had 
some nice pile-ups, and told everyone to date 
his QSO for late 1966 so that they would have 
themselves a new one. Hi, Hi. When you are 
lying on the topside of a small boat at anchor 
late at night so far from home you have time 
to think of a lot of things. For a while I even 
watched to see if there was any flying saucers 
anywhere around. When I did finally get 
nearly to sleep, it seemed as if I were hearing 
some sounds that I had not heard before; the 
boat seemed to be moving a little bit more 
than it had before. For a while I just lay there 
listening very closely and SUDDENLY I DID 
HEAR some strange sounds like a wet mop 
was being dragged across the boat somewhere 
near me, and then I started to hear some 
sucking sounds, sort of like something was 
trying to suck water from a bottle, something 
that had about 6 or 7 mouths at the same 
time. As my eyes had become accustomed to 
seeing in the starlight, I sort of opened them 
both, not knowing what I would see, and 
looked right across from where I was and 
only about 6 feet from me there was some¬ 
thing that looked like an elephant trunk mov¬ 
ing around the other padded seat right across 
from me. I let loose a loud yell, and some un¬ 
printable words probably along with the yells. 
Jake and Harvey came tearing up the steps 
from below and one of them yelled "It’s an 
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octopus.” They grabbed some oars from the 
life raft and began to pound and pry loose 
that elephant-trunk-looking thing, finally it 
came loose and was tossed overboard. Then 
they told me there was 7 more of those ten¬ 
tacles that would have whipped onto the deck 
if that one I saw had found something to 
wrap itself around. I was sure glad that the 
one I saw had picked the left side of the boat 
instead of the right-hand side where I was 
lying. This could have brought this DXpedi- 
tion to a sudden stop. After things sort of 
quieted down I went to my cabin this time, 
and even shut the door and my porthole too. I 
forgot all about how hot it was down there. 
But I never did go to sleep. Every movement 
of the boat I heard, and a few times I am sure 
something was trying to come on board the 
ship. They say an octopus never leaves the 
water. This one must have been a large one 
judging from the size of that one arm I saw. 
Things were getting interesting now. At sun¬ 
rise the next morning we lifted anchor and 
away we were again for Aldabra. Plenty of 
high winds and big high waves all the rest of 
the way down. No stormy petrels were seen 
so, as was expected, no storms were encoun- 
countered. One day out from the Aldabras 
we began to see the Booby birds out catching 
their small fish for their young back on Alda¬ 
bra. At times we could see some of those high 
flying albatrosses. They never seemed to flap 
their wings. 

It was always interesting to me when it 
came time to “shoot the sun,” or maybe it was 
“shooting Venus,” to get our bearings. I would 
listen to BBC and give the exact time, just a 
few seconds off and your QTII would be a few 
miles off course. Remember you don’t see 
these flat islands in this area if you are more 
than 4 or 5 miles off course. Harvey and Jake 
both used their own sextants and did their 
own figuring. Most of the time both came up 
with the exact same QTII. You try measuring 
the exact angle of the sun or a star from a 
tossing and pitching ship. A sextant you know 
has two images on it, one is the horizon and 
the other you see the object you are shooting, 
such as the Star, Moon, Sun etc. You are in¬ 
terested in the EXACT number of degrees 
this object is above the horizon at a certain 
exact second. I tried it myself a few times 
and doggoned near fell overboard. When the 
ship leans to the left you lean to the right, 
etc. It still looks impossible to me. You really 
have to have “sea legs” to keep your body 
always at a 90 degree angle from the horizon. 
Harvey's black cat did catch a few flying fish 
that landed on deck, slipping and sliding all 
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the way, and Harvey saying “look at that crazy 
cat.” Harvey first spotted the Island, and 
neither Jake or I could see it. When these is¬ 
lands are just on the horizon, being flat, they 
are nearly impossible to be seen by an un¬ 
trained eye. When first seen they are actually 
part of the horizon but just a little darker in 
color from the sea. Of course in about one 
hour both Jake and I could see the island. 
Out came the maps of the Aldabras and vve 
decided just where we wanted to land, or at 
least unload my equipment. We pulled up 
opposite the inhabited part of the island—the 
island is sort of horseshoe shaped, some 15 or 
20 miles from tip to tip. The inhabited por¬ 
tion is near one end, most of the rest has 
birds as inhabitants, mostly those booby birds 
we had seen fishing when we neared the is¬ 
land. By the time we arrived at the place we 
wanted to take my equipment ashore to many 
of the small pirogues met us from the island. 
We were the first boat they had seen for a 
number of months. My letter of introduction 
was produced and shown the island manager; 
this letter I brought along with me was from 
the leasee of the island who lives on the Sey¬ 
chelles. Aldabra is crown property and cannot 
be bought like most of the other islands, I 
suppose that’s why its considered a new coun¬ 
try. We all went ashore, had a very fine lunch, 
we gave the island manager the mail we had 
brought along to the islanders from Mahe. 

Next month I’ll talk about the visit on 
Aldabra. 

Around the U.S.A. 

I am writing this episode of my story while 
in the middle of my trip around the USA and 
Canada showing my color slides and telling 
the boys of my experiences on overseas 
DXpeditions. Peggy is doing the same for the 
ladies. At this point in our travels we have 
stopped at Richmond, Va., Washington, DC, 
the Pittsburgh area, Dayton, Ohio, at their 
big annual get together, Detroit, Buffalo, N.Y., 
The big one at Boston and then up to Mon¬ 
treal with the VE2 boys and down to Toronto 
with the VE3 fellows and on to Philadelphia. 
Then the Potomac Valley and Frankford Ra¬ 
dio Clubs have their annual get-together. 

Peggy and I are having a wonderful trip 
meeting the fellows I have QSO’ed from so 
many places. Of course all their calls are being 
placed in my little WHITE BOOK for possi¬ 
ble future use. I will be forever obligated to 
the many friends I have for making this trip 
around the country possible for Peggy and me. 
I am about to start putting some antennas up 
when we return back home on July 4th or 5th. 


Am taking my old 5 element yagi apart and 
using the boom for a new U.S. Fiberglass 4 
element 3 band quad. I want to see how it 
will stack up on DX work. At this moment I 
am not sure just how long I will be at home 
before another DXpedition gets under way. 

With the all new W T W now on, almost 
any place I go will be a new one for nearly 
everyone. From the sounds of the bands the 
little bit I have been able to listen it seems 
that W T W has begun to catch on very nicely 
and I think when it gets in full swing things 
will be popping for some time. With awards 
for each band and with Phone and CW sep¬ 
arated we think we have a good thing. The 
full W T W Country list is not yet complete. 
We are still QRX for the countries that a few 
of the larger national societies have to send 
us. As a rough estimate it looks as if there 
will eventually be something over 400 in the 
W T W list. We have begun with the ARRL 
DXCC list and adding to it those countries 
suggested by national societies. We refuse to 
be asked embarrassing questions as to why 
such and such a place is on om- country list. 
We will refer all questions to the national so¬ 
ciety that suggested them to us. That will be 
the end of any questions asked us. We are 
letting everyone except ourselves make up the 
W T W country list. 

A few pages of this episode is being written 
while we stopped by the home QTH on our 
way from Philadelphia to Little Rock where 
Peggy and I will be stopping by to visit old 
Moritz-WA5EFL, for one night, then on to 
Houston and my old buddy' Frank W5IGJ, 
that gud guy' with those fast dots on his 
bug, and the West Gulf boys. Then continue 
on West from there, on up to Canada, might 
be able to operate a little signing A 7 E8 I 
hope. Peggy and I sure are seeing the USA 
and Canada this time. We are driving our 
little new Mustang that we got from W4YJQ 
that DXer in Orlando, Florida. It runs like a 
sewing machine and purrs along in fine shape. 
We have air conditioner in it so will be pre¬ 
pared for the hot weather we expect before 
we get back home in July. The gang and I are 
having many late eye-ball QSO’s in the wee 
hours of the night and I am very pleased to 
know many of them are getting into our all- 
new W T W with gusto. 

Many of them have expressed their thanks 
for something really new being started in the 
way of a good DX award. All QSO’s must 
take place you know after 0001 GMT May 1, 
1960, to count towards the W T W. 

It certainly is great meeting all my good 
friends in person all over the country. It’s very 
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good to know that Peggy and I have so many 
really sincere friends in every state; it makes 
us both fell very good to have all these fine 
friends everywhere we go. One of the high¬ 
lights of our trip so far has been our visit io 
Peterborough, New Hampshire, and the home 
of 73 magazine, where we were welcomed by 
the whole crew there including Wayne and 
Paul. You know Wayne has a 37 room house 
there and the entire works for publication of 
73 is under just one roof. Looked like only 
about 9 employees do the whole job. Each 
person knows what his or her job is and they 
do it. No rushing around like some places, 
everyone seemed to be taking it easy, doing 
their job. I wonder how many people it takes 
to put out QST or CQ? I would think it’s a 
lot more than 9 people at each place. It seems 
- that the crew at 73 must be very efficient to 
turn out such a good magazine with so few 
people. There was a big difference in the tem¬ 
perature in New Hampshire from what is was 
when we left Orangeburg, South Carolina, a 
few weeks before. The weather the night we 
stayed there dropped down to the thirties and 
the TV weather man said the South Carolina 
weather that day went up into the 80’s. We 
certainly were treated very fine at 73 maga¬ 
zine and hope some day to return for another 
visit there. Wayne certainly should be con¬ 
gratulated for the job he is doing there with 
so few people. All I can say Wayne is “keep 
up the FB job you are doing in 73 magazine.’’ 

Oh yes I got to add two new call signs to 
my list, by operating as both /VE2 and /VE3, 
now the total is 119 different call signs for me. 
Have any of you fellows ever seen a ham 
station that uses 16 one-hundred-and-thirty- 
loot towers? Well that’s what Clem-WIEVT 
uses. Did any of you know that Chas-WIFH 
carries a pistol while working at his package 
shop—it’s located in one of the toughest spots 
it Boston. Many such interesting things were 
found out about different people here and 
there along our route. A new president was 
needed by ARRL and there was a lot of talk in 
the many hotel rooms as to who the new presi¬ 
dent would be. By the time this is in print 
this will be old news. It was interesting to see 
and hear this being discussed by so many 
people. Probably the new man was chosen that 
Saturday night in Boston in the various hotel 
rooms. High politics are quite interesting to 
watch and hear discussed. As usual I drank 
many Coco Colas at this convention and 
other places along the way. Of course many 
other drinks svere drunk by others, some quite 
a bit stronger than Cokes, too! 

. . . Gus 
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INTRODUCING THE TRANS-KEY 

The new Trans-Key (TM) is a new development for 
ham radio by licensed hams. A highly sensitive relay 
driven by a blocking oscillator offering variable speeds 
from a few words to 50 wpm, is but one interesting 
feature. This eliminates worries about voltage polar¬ 
ity or potential. The keyer and accompanying moni¬ 
tor are both penlight cell powered or an external 6 
volt source can be used. The key contacts are ad¬ 
justable. A single switch on the back changes opera¬ 
tion from automatic (self completing dots and dashes) 
to semi-automatic or "bug" operation (non-self com¬ 
pleting). No rewiring required as on some keyers. 
Not a kit! Ready to operate as code practice unit or 
with rig! Variable tone control. Dimensions of keyer: 
3% x 5% x l%". Keyer set weighs 2 lbs. Dot-space 
tatio adjustable. 

COMPARE WITH OTHER KEYERS IN FEATURES AND PRICE! 

$29.50 prepaid in USA. 

Ask your local distributor or write directly to W6PHA at 

GLOBAL IMPORT COMPANY 

BOX 246 EL TORO, CALIFORNIA 92630 


VHF-UHF 



GUARANTEED RECONDITIONED 

HAM GEAR 



WRITE NOW 
FOR MONTHLY 

of°M7S7 ,S1 electronics flyeh - 

999HOWAHD AVE-BURLINGAME, CAL. 


115V-350 WATTS AC 
121/z lb. GAS ALTERNATOR 

Enough power to operate 
any popular SSB xmittr 
plus separate OC output 
to charge 6 and 12 volt 
batteries. Great for vaca¬ 
tions, field days, campers, 
Model TT35 boats, etc. May be used 
for soldering irons, power tools, tv sets and 
many other uses. Thousands have been sold to 
US and foreign govts., armed services, police 
depts. etc. Fully guaranteed. 

Only $79.50 <"■»' .ZTT'T.V, 

wiiij 1805 Wilshire Blvd., t.A, 



uvfwsa, uiv« iuiij yuuit 

Only $79.50 


Fig. I. Using the forward voltage knee of a silicon 
diode to protect a sensitive meter movement. 


Since the rise of the Zener diode, meter- 
protection circuits using such a semiconductor 
across the meter movement to short everything 
out in the case of too much voltage have been 
flooding the literature. 

Not so well known, however, is the fact that 
an ordinary silicon power rectifier has a “Zener 
break” in its forward characteristic at approxi¬ 
mately one-half volt which can Ire put to simi¬ 
lar use. 

It’s especially adaptable to protection of 
VTVM meter movements, which typically use 
200 mieroamp ratings. Though they are adver¬ 
tised as “burnout-proof,” which they are, these 
meters can still be damaged by severe over¬ 
voltage which slams the needle against the 
stop so hard that the needle bends. 

But an ordinary silicon diode parallelled 
across the meter as shown in Fig. 1 prevents 
such damage. During normal operation, the 
diode is effectively an open circuit since volt¬ 
age across the meter coil doesn’t rise above 0.2 
volts, while the diode won’t conduct below 0.5 
volts. But with over-voltage applied, the diode 
goes into conduction at half a volt arid shorts 
out the meter. This prevents the needle-bend¬ 
ing slam across the scale, yet the half-volt 
present across the coil will shove the needle 
far enough oil scale to tell y ou something’s 
wrong. 

In one VTVM circuit with which the idea 
was tested, the meter survived a 30-time over¬ 
voltage with no trace of damage. Coil current 
was limited to 250 microamps by the diode, 
which is only a 20-percent overload. With the 
scale of the VTVM set for 0-3 VDC, this cor¬ 
responds to a 90-volt input. Try it with an un¬ 
protected meter (if you’ve got plenty of money 
to replace movements) and see what happens! 

. . . Jim Kyle K5JKX 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 
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Resistors 

We do not usually think of the lowly re¬ 
sistor as having any special characteristics to 
give it personality. I am sure most of you will 
be surprised, as I was, to find that the com¬ 
mon carbon resistor is more than just a resis¬ 
tor. Did you know that it has inductance and 
capacitance so that it has a self resonance fre¬ 
quency? 

The capacitance between the granules of a 
composition resistor tends to cause the react¬ 
ance and resistance to drop with frequency. 
The skin effect tends to increase the reactance 
with frequency. 

Resistor manufacturers are constantly striv¬ 
ing to make better resistors. The best high fre¬ 
quency characteristic in a fixed composition re¬ 
sistor is achieved when the ratio of cross- 
sectional area to the length of the resistor is 
minimized. Small cross-section and fewer car¬ 
bon binder contacts improve the high fre¬ 
quency characteristics. A standard M watt 1 
megohm resistor will drop to only 10 percent 
of its DC resistance at a frequency of 500 
MHz. A 1000 ohm % watter will hold 100 per¬ 
cent to 50 Mhz and drop to 85 percent at 
500 MHz. 

Various methods are used to get rid of the 
heat, and this is important because the resis¬ 
tance value will change; with heat. The change 
is not too great (maybe 4 percent) but if it 
gets too hot it will not return to its original 
value. In operation, most of the heat (60 per¬ 
cent) is removed by conduction through the 
leads and 35 percent by convection to the sur¬ 
rounding air and the balance by radiation. It 
is not a bad idea to try to keep the heat down 
when soldering resistors because of the pos¬ 
sible change. Use long leads if possible. The 
little clips used for soldering diodes and tran¬ 
sistors will help. 

Wire-wound resistors have always been con¬ 
sidered as having inductance unless they are 
specials. The newer low wattage units look like 
composition, but you can tell them apart be¬ 
cause the first color band is extra wide. These 
resistors can be used as low Q chokes if you 
can tolerate the resistance. Some typical values 
lor a M watt and a 2 watt wire-wound would 
be as shown in the table below: 


Resistance 

Inductance 

Inductance 

Ohms 

Vi Waft/uH 

2 Watt/pH 

0.5 

0.04 

0.12 

1.0 

0.04 

0.09 

5.0 

0.10 

0.18 

10.0 

0 09 

0.24 

100.0 

0.75 

0.80 

1000.0 

1.50 

3.40 


Ralph Hanna W8QUR 
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MOBILE/FIXED 
ANTENNAS 
2-6-10- 15-20-40 METERS 

SQUAIO is a full half wave, horizontally polar¬ 
ized, omni-directional antenna. Outstanding all 
around performance is achieved through a 360 
pattern with no deep nulls. The square shape 
allows full electrical length in compact dimen¬ 
sions. Direct 52 ohm Redd! Match feed provides 
ease of tuning and broad band coverage. 

ON A MAST ON YOUR CAR OUT A WINDOW 



The 6 & 2 meter Squalos have all parts to 
mount them on your car roof (new improved 
suction cups), bumper mast, QTH mast, out a 
window, or anywhere. The 10 thru 40 meter 
Squalos fixed mount only—for amazing DX per¬ 


formance. ■* 

ASQ-2 2 Meter, 10" Square $ 9.95 

ASQ-6 6 Meter, 30" Square 13.95 j 

ASQ-10 10 Meter, 50" Square 19.50 

ASQ-15 15 Meter, 65" Square 23.50 

ASQ-20 20 Meter, 100" Square 32.50 

ASQ-40 40 Meter, 192" Square 66.50 



621 HAYWARD STREET 


MANCHESTER, N. H. 03103 
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NEW PRODUCTS 



Tuck Model 103 High Frequency Exciter 

Tuck Electronics has just announced a new 
series of solid-state high-frequency exciters 
that provide 2 watts output over a frequency 
range from below 1 MHz to above 30 MHz 
without tuning. Although the Model 103 il¬ 
lustrated above has a two position crystal 
oscillator, other models are available with up 
to ten crystal positions. For the RTTY enthu¬ 
siasts a special crystal oscillator is available 
with provisions for frequency shift. Complete 
details on this unit and the entire Tuck line is 
available from Tuck Electronics, 2331 Chest¬ 
nut Street, Camp Hill, Pennsylvania 17011. 



Lafayette 6 and 10 Meter Transceivers 

Lafayette has just introduced a new line of 
transceivers for 6 and 10 meter operation that 
should prove popular with amateurs both 
young and old. These new transceivers feature 
a dual conversion receiver with a sensitive 
Nuvistor rf amplifier, crystal controlled second 
converter and an SCR controlled noise limiter 
that provides high sensitivity without harsh 
noise. The transmitter runs a full 20 watts in¬ 
put and has a built-in VFO, low pass filter, 
and both AC and DC power supplies. In ad¬ 
dition, a push-to-talk ceramic mike and mobile 
mounting bracket are included in the package. 
Although a VFO comes with the transmitter, 
provision is made for crystal control with 
standard 8 MHz crystals. The Model HA-460 
cover's 50 to 52 MHz and the Model 410, 28.0 
to 29.7 MHz. Price: $149.95. For more infor¬ 
mation, write to Lafayette Radio, 111 Jericho 
Turnpike, Syosset, L.I., New York. 



Johnson Capacitors 

With the new Type “U” high-density ca¬ 
pacitor, Johnson has expanded its air variable 
capacitor line to include more than eleven 
basic types in a wide selection of single- and 
dual-section, butterfly and differential units. 
Models in the line range from miniscule sub¬ 
miniature types to large, heavy-duty units 
rated up to 1700 pF and 13,000 volts peak. 
The unique design of capacitors machined 
from solid brass bar stock provides wide tun¬ 
ing range, uniformity and stability that is 
ideally suited to all types of tuning and trim¬ 
mer applications. The larger plate area of the 
new Type “U” capacitor provides a 28 per 
cent increase in capacitance with no increase 
in size. These units require less than 0.2 spare 
inches for mounting and exhibit "Q” greater 
than 1500 at 1 MHz. Complete details on 
these capacitors and other components in the 
Johnson line are provided in the company’s 
new 36-page Catalog No. 700. Write to E. F. 
Johnson Company, Waseca. Minnesota. 

Ekiind Allen Wrenches 

The Elkind Tool and Manufacturing Com¬ 
pany has come up with a set of T-Handled 
hex keys that you can really get a good grip 
on. These new wrenches come in three 
lengths, 3, 6 and 9 inches, and in eleven sizes 
from to % inch. Ekiind Tool and Manufac¬ 
turing Co., 2627 N. Western Avenue, Chi¬ 
cago, Illinois 60647. 

E-Z Mobile Antenna Mount 

The new E-Z Mobile Antenna Mount pro¬ 
vides a neat way of attaching your antenna 
to your mobile without drilling any holes. This 
new mount attaches to your trunk lid in min¬ 
utes and in many cases provides increased 
radiation efficiency because the trunk deck 
exhibits a superior ground plane. These 
mounts are available over the conventional 
bumper mount with various antenna mount¬ 
ing holes including %", and small or me¬ 
dium ball. $8.95 from your local dealer or 
write to E-Z Mobile Antenna Mount Tno., 
P.O. Box 277, Algonae, Michigan. 
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GIANT MIKE SALE 


MODEL 454X 

Outslanding base station microphone Single sideband (Limited fol 
voice) frequency response Of 300-3000 CPS. Attractive telephone 
black satin finish on ail meiai alloy case May be wired for VOX. 
Comes wired for push to talk Has extra loek-on switch for continuous 
transmission. Complete with coiled cord (Three conductor-one 
shielded). Output ievei is -48 db. Uit Price $26.50 


<TaLE $13-99] 


MODEL 454C 

Same as Model 454X except with heal and humidity proo^erarruc'i 
element Output level -52 db, Ltet Price $26.50 ■ 


q Dynamic mobile mike, 600 ohm imp. 


W2m 





3 cond'one shieldedjcoiled cord. 
-66 db. 300 to 6,000 c.p.s. 


SALE $12.99 


THE TURNER TRANSISTORIZED 


FIELD 

STRENGTH 

and 

SWR METER 





WITH VARIABLE OUTPUT LEVEL 

Now, from Turner conges the very finest 
has* station microphone ever designed, 
tne 40 features a two transistor pre- 
amp with volbme control to give you up 
to 50 time 5 the output level you now have. 
Yes. just dial your desired signal for maxi¬ 
mum modulation all the time — every 
time. You can work close or far away from 
tins microphone, or change the output for 
a big or Sittfe voice. 

Eventuafly. ati sets lose some of their 
initial power Tomer's 40 puts the up 
track into yeu» set and keeps >% up to full 
strength at ah times! 

rheGB has tailored frequency tW- 
spouse Of TOC-3500 t.ps. for best and 
«i«aret! voice transmissions with knocked 
down Local nolle interference. 

Lrcfutrva touch to talk or lock on off 
jwitcftmg — the 40 works with all tube 
pt transistor sets regardless of switchmg 
Asquirementt or type. 


sale $ 8.99 


Model FS-45 


\ ctmibinuiiurt unit tlui will give relative field*' 
M length readings, in forxjni and reflected pimtr. 
Coaxial fill mgs alio* permanent inMuflation for uxisum 
immilwinti; of transmitter output Meter has wavtnu 1 MU 
micro-amp mm erne nt with l »o-color hold easy-to-read 
iveafe. Individual!) boxed with «»m meltons. 




GROVE ELECTRONICSI 


3256 N. PULASKI RD CHICAGO. ILL. 60641 
Send check with order Include postage,extra returned 
SEND FOR GIANT SALE CATALOG!!! 
LATE SPECIALS ASSORTED KELLOGG RELAYS'! 
6/35 volts 4PDT,6PDT,8PDT,etc. |reg $10 eo. 
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Tristao CZ-454 Crank-up Tower 

The Tristao Tower Company has just an¬ 
nounced a new crank-up tower that is espe¬ 
cially suited for the ham with a problem 
installation; the operator who wants his an¬ 
tenna 60 feet in the air but has little or no 
room for guys. The new Tristao CZ-454 tower 
is attached to a building 10 or 15 feet above 
the ground and has sufficient stiffness to sup¬ 
port an average tri-bander beam when fully 
cranked up. The diagonal steel bracing and 
heavy channel step bracing provide the 
strength to withstand strong winds even with 
a tri-bander on top. The new geared winch 
features an automatic locking disc brake. This 
brake provides constant safety in both the 
lowering and raising positions because when¬ 
ever the handle is released the brake locks the 
...winch.. In addition it may he padlocked to 
prevent unauthorized use. These towers are 
not dip galvanized after fabrication for maxi- 
fnum durability and a hinged base, house 
mounting bracket and rotator mounting plate 
,are included with each tower. $349.95 from 
your local distributor or write to Tristao Tower 
.Company, 415 Ekist Fifth Street. P.O. Box 
115, Hanford, California 93231. 

i , 

y • 

p Amperex 8643 Twin Tetrode 

Amperex has just announced the new 8643 
mobile power ; fube which incorporates a new 
type of cathode which is relatively immune to 
variations in battery supply voltages. With this 
new design, the cathode can deliver 90% of 
the rate power without damage even though 
the supply voltage varies from as much as 16 
volts or as little as 10 volts. Actually the 8643 
is the first in a family of Amperex twin tet¬ 
rodes that feature this new cathode design. 
It is ind ireetly heated tube, designed for use 
as an RF power amplifier, oscillator or fre¬ 
quency multiplier up to ITS MHz. Under 
ICAS conditions it will produce 123 watts 
with 3.5 watts drive. For more information 
write to Amperex Electronic Corporation, 
Tube Division, Hicksville, Long Island, New 
York 11802. 
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Field Effect Transistors from Motorola 

Two new lines of N-channel field effect 
transistors for rf and audio work have been 
introduced by Motorola Semiconductor Prod¬ 
ucts Inc. The main feature of these new 
FET’s is their relative low cost. The audio 
and general purpose 2X4220-22 are priced at 
$2.85 in small quantities and the rf types 
2N4223-24 as low as $3.65; compare this with 
the 1965 average of $7.00 for all FET’s. In 
applications such as tone control for hi-fi 
audio amplifiers, the high input impedance of 
the 2N4220 series allows for vacuum tube de¬ 
sign principles in the selection of tone control 
elements. As a result, high resistance values 
and small, low-cost, more reliable capacitors 
may be used. In addition, the low noise of 
these transistors provides a definite advantage 
over conventional transistors. 

For applications in low-noise rf amplifiers, 
the 2N4223-24 types offer low cross-modula¬ 
tion and intermodulation distortion, a maxi¬ 
mum noise figure of 5 dB at 200 MHz, plus a 
minimum gain of 10 dB at 200 MHz. Conse¬ 
quently it is now possible to construct rf am¬ 
plifier circuits with the assurance of minimum 
distortion and low noise, as well as good gain 
with the advantages of small size. These new 
devices are available from any Motorola 
Franchised Distributor or District Office. For 
more complete information write the Techni¬ 
cal Information Center, Motorola Semiconduc¬ 
tor Products, Inc., Box 955, Phoenix, Arizona 
85001. 
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TO LEARN HOW 
SEND FOR FREE 
BOOKLET BELOW 


Five million mobile radios 
need periodic maintenance and checks on 
frequency and modulation, by properly 
licensed and equipped servicemen. Your 
ham experience is the ideal background 
for getting into this profitable field—and 
the LAMPKIN 105-B is the ideal fre¬ 
quency meter to build your business 
around! 

You con stort off small— working part-time, 
with little investment, maintaining CB radios 
or local two-way systems — then build up to 
your own full-time high-profit business. 


LAMPKIN 105-B FREQUENCY METER 

Micrometer dial. Measures 
nearby transmitters, con- 
i BMF tinuous coverage 100 KC 
to 175 MC and up. Internal 
Atet calibrator. Only 8 lbs. 
W $295.00. 

LAMPKIN 205-A FM MODULATION METER 

Tunable 25 to 500 MC ^ . 

any channel. Direct 
reading. Light weight. 

Measures peak swing 
and 25 KC. 

S290.00. Quad.Scale 
model $340.00. 

Hr MAIL COUPON TODAY! 


LAMPKIN LABORATORIES, INC. 

Dept. 17, BRADENTON, FLA. 33505 
At no obligation to me, please send me 
free booklet "HOW to MAKE MONEY in 
i MOBILE RADIO MAINTENANCE"-and data 

on Lampkin meters. 


Address- 
City_ 


LAMPKIN LABORATORIES, me 

Dept. 17, Bradenton, Fla. 33505 


Heath SB-600 Communications Speaker 

The Heathkit SB-600 Communications 
Speaker features styling to match the Heath 
SB-Series line of amateur equipment and 
matches the 8 ohm audio output from the 
SB-100, SB-110 and SB-300. This new speaker 
had an audio response from 300 to 3000 Hz 
and it is especially well suited for single side¬ 
band communications where the audio pass 
band is relatively narrow. The interior of this 
unit is quite large and includes space for 
mounting the fixed-station HP-23 power sup¬ 
ply, which is used with the SB-100 and 
SB-110. $17.95 from the Heath Company, 
Benton Harbor, Michigan 49022. 


LOOK...NO K0t£S/ 

FITS ANY C.B. OR HAM ANTENNA 


THIS RIGID CHROMED STEEL ANTENNA 
MOUNT FASTENS TO TOUR CAR TRUNK LID 
IN MINUTES AND NO BOOT HOLES ARE 
NECESSARY SEE THESE SUPERIOR MOUNTS 
AT YOUR DISTRIBUTOR 0EALER OR REMIT 
SS 55 (CHECK OR M.0.) TO EZ MOBILE 
ANTENNA MOUNT INC.. P 0 BOX 277. 
AIG0NAC. MICHIGAN. (Michigan residents add 
4 % sales tax) 

SPECIFY ANTENNA MOUNT HOLE DESIRED 
(V-H'-SMALL OR MEDIUM BALL) 

_ DEALER INQUIRIES INVITED 

Pjtjgf *CTM»_ 
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BIG 


ATA 


World’s "BEST BUYS" 
in GOV’T . SURPLUS 
Electronic Equipment 


FULL OF TOP QUALITY ITEMS - TronsmiUcrt, 
Receivers, Power Supplies, Inverters, Microphones, 
Filters, Meters, Cable, Keyers, Phones, Antennas, 
Chokes, Dynamotors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc. SEND 25? (stamps 
or coin) lor CATALOG and receive 50{? CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 



IDENTIFY 
YOUR 
SHACK 

Your call attractively displayed, inside or outside. Lasts for 
years. 2Vj x 17 3 4 inch, custom made—fully guaranteed— 
distinctive design of quality rust proof aluminum, finished 
in rich, black enamel. Beaded, Reflective, Raised lettering. 

Door or Wall mount (pictured).... $1.45 

Mailbox, Lawn stake or Post mount, with attractive alumi- 
num frames (view from eitherside)—state type with order 

$4.45 

Postage Paid In U.S.A. 

McCALL PRODUCTS 

P.O. Box 567 Marion, Indiana 46952 


FOR THE AMATEUR 

TWOER LINEAR AMPLIFIER 

25 WATTS MODULATED OUTPUT 

Thin chassis-enclosure fits under Twoer. Just plug 
it in. Takes one watt modulated rf output from 
Twoer, drives super VHF Compactron to up to 75 
watts input. At least 25 watts modulated output 
guaranteed. 66% efficiency on voice modulation. 
Modulation reports: “Excellent," "Recognized Twoer 
modulation immediately." LIN-AMP 1, wired and 
tested by K1CLL, $49.50. Use any power supply you 
have, 12 vac, up to 500 vdc, or order power supply 
LIN AMP PS1, $34.50. 

ABSORPTION UHF WAVEMETERS 

Hand calibrated from crystal oscillators by K1CLL. 
Now you can find the 432 and 1296 me bands. 
Know the frequency of your doublers, triplers and 
oscillators. Don’t guess! 

VHF-1 40 to 135 me 
VHF-2 135 to 355 me 

UHF-1 350 to 675 me „ „ . . 

UHF-2 600 to 1100 me 

UHF-3 950 to 1400 me AM f,ve ,or * 45 

Hoisington Research Company 

Far Over Farm, Phone 603-924-3030 
Peterborough, N. H. 03458 


LARGEST SELECTION in United States 
AT LO W EST PRICES—48 hr. delivery 

j Thousands of frequencies in stock, 
j Types include HC6/U, HC18/U, 
FT-241, FT-243, FT-171, etc. 

SEND 10c* for catalog with oscillator 
fRYSTM circuits. Refunded on first order. 
unitflUb* 2400B Crystal Dr., Ft. Myers. Fla. 33901 




Heath HD-15 Hybrid Phone Patch 

The new Heath HD-15 Hybrid Phone Patch 
provides swift, efficient coupling of your 
equipment to the phone lines. It includes 
complete facilities for the monitoring and con¬ 
trol of transmitted and received signals with 
separate controls for receiver-to-line and line- 
to-transmitter audio levels and a panel- 
mounted VU meter. This new patch matches 
3-16 ohm speaker circuit and high impedance 
transmitter input circuits to the 600 ohm tele¬ 
phone lines. The hybrid circuitry permits use 
with VOX controlled equipment as well as 
push-to-talk operated transmitter. The IID-15 
features low-silhouette styling and color 
scheme to match the Heath SB-Series equip¬ 
ment. $24.95. For complete specifications 
write to Heath Company, Benton Harbor, 
Michigan 49022. 



Budwig Cabinet Mounts 


The new Budwig cabinet mounting feet and 
extenders make it simple to create convenient 
tilted-front panels. Each 89tf kit includes four 
soft plastic feet, two rigid polypropylene ex¬ 
tenders and the mounting screws. Details are 
available from the Budwig Manufacturing 
Company, P.O. Box 97, Ramona, California 
92065. 

General Electric Hobby Kit 

The article on Vectorboards in the issue of 
73 probably has a lot of you anxious to try 
them out. Unfortunately, many radio distrib¬ 
utors around the country don’t carry them in 
stock. But GE is now selling a small kit of a 
punched board, a number of terminals, and 
even feet for the board for only 98t* at their 
many distributors. It’s made for the projects 
in their new Hobby Manual, but the kit is also 
ideal for other small circuits. Look for the kit 
at the GE hobby display at your local whole¬ 
saler. 
















DENSON ELECTRONICS CORPORATION 

MILITARY TEST SETS MILITARY COMMUNICATIONS 

TEST EOUIPMENT 

23—APA/6A/ID46 Ind. U 89.50 "BLOCK" ATJ/ATK RCA SYSTEM 


29,023—APA/6A/ID46 Ind. 

29,015—8APA—10/1D60 Ind. 

U 

U 

89.50 

79.00 

29,328—APQ-5 

u 

49.50 

29,338—T-39/APQ9 

u 

49.50 

19,471—CV-253/ALR tuning unit for 
APR/4 receivers. Late model 
high sensitivity unit covering 
38-1000 me in 4 bands 

LN 

195.00 

29,414—APQ2-Radar jammer less B-f 
power supply 


29.95 

19,472-—APR4Y—receiver w, matching 

1 15VAC to 400 cycles pwr/ 
supply. Late model w/voriable 
selectivity & AM-FM capa¬ 
bility. Less tuning units 

LN 

295.00 

19,454—APR-4 Receiver 

G 

145.00 

19,455—TN-16/APR-4 38-95MC 


50.00 

19,456—TN-17 74-320 Me 

G 

55.00 

19.457—TN 18 300-1000 Me 

G 

60 00 

19.458—TN-19 975-2200 Me 

G 

125.00 

19.459—TN 54 2150-4000 Me 

G 

195.00 

19,393—APT-5/T-85 conv.—no cabinet 

U 

49.50 

19,389—ARC-3/T-67 w/tubes 

LN 

34.50 

19,283—ARC-3/R77 

LN 

34.50 

19,390—ARC-3/R77A l/tubes 

U 

24.50 

19,390—ARC-3/R77A w/tubes 

LN 

34.50 

19,461—ARC5/R-26 Rec. 3-6 me 

LN 

19.50 

19,462—ARC5/R27 Rec. 6-9.1 

LN 

19.50 

19,391—ARN/5A-R89 less tubes 

U 

5.95 

19,266—ARN7/R5 Rec. 100-1750 KC 

U 

24.50 

19.285—ARR-2R4 less tubes 

P 

5.00 

VIDEO TRANSMITTERS 



19,152—ART-26 less tubes & meter 

u 

59.00 

19,153;—ART-26 w/tubes & meter 

u 

99.00 

19,154—ART-26 Brand new 


129.50 

796—ART-26 Conv. Inst. & Sch. 


1.50 

19,1 55—ART-28 High Pwr. Video Trans¬ 
mitter (400 W Peak Sync) with 
28VDC Pwr. 

N 

279,00 

797—ART-28 Photo copy of Sch. 
w/parts values 


15.00 

29,020—ASB-5/ACB Ind. 

LN 

19.50 

19,124—ATK/CRV 59AAD camera w/ 
transmitter—no pwr. supp., 
tubes or lens. Useable parts only 


35.00 


19.126— ATJ Comero w/tubes & lens 

19,121—ATJ Conv. w/pwr. supply for 
1 1 5 VAC 

19,120—ATJ Converted 

19.127— Lens 8. mount for ATJ 

19,125—ATJ less tubes & lens 

794—Conv. doto for ATJ/ATK 
Comeros w/sch. 

19.128— AXT-2A Camera w/2P 21 1.0 
or 5820 tube high sens. 

792—Conv. data & sch. w parts 
values for AXT-2A 

19,150—AXT-2 Transmitter 

785—Conv. data w/sch. & parts 
values for AXT-2 Trans. 

19.129— ATJ/60ABK Monitor 

765—Conv. Surplus Video Monitors 
Sch w parts values 

19.130— Dynamotor for "Block" 

19.131— "Block" Junction Box 

19.132— Compl. "Block" system com¬ 
prising ATJ camera, monitor 
ATJ, dynamotor, lens, trans- 


Write For Free New 
Anniversary Catalog 966A-1 


100.00 

130.00 

20.00 

35.00 

5.00 


w/necessary cables & plugs 
plus instr. Close Out Special 


295.00 

-Junction Box, Cobles & Dyna 
motor wiring assy. sch. 


1.00 

-Ind. model ID 66/AXR-1 (N130- 
S-28439) 

U 

24.50 

-AXR-1 / ID-66 portly conv. w/AC 
pwr.—no tubes incl. 7CP 1 

F 

24.50 

-CRV-46ACD Rec. chonn. 1-10 

U 

139.50 

-Block Rec. for Military chan¬ 
nels 1-5 

U 

79 50 

■Sch. for either #19,136 or 
#19,135 (specify) 


5.00 

-AXT-6/1 Comero w/type 212 
Vericon 

N 

279.50 

■AXT-6/2 Sync unit 

N 

150.00 

-AXT-6/3 Camera w/type LM15 
I.O. Pick-up tube 

N 

295.00 

■AXT-6/5 Transm. 

N 

250.00 

■AXT-7 Camera w/2P 22 orth 
pick-up tube less case 

U 

395.00 

-AXT-7 w/2P 22 I.O. tube, enc. 
in Water-tight case 

U 

495.00 


IMPORTANT: To save spice, the following items hive been 
coded is to condition: 

N—New 

LN—Like new meins appearance, cond. etc. but may be dusty. 
U—Used in gen. is good cond. & usable without repairs. 
F—Fair, in reasonably good cond. but minor repairs may be 
required. 


P—Poor, these items will require major repairs to make op¬ 
erational & should be considered more a source of spare 
parts rather than useable. 

All items are offered subject to prior sale; all prices are 
subject to change without notice. The prices listed are NET- 
FOB, Rockville, Conn. 


DENSON ELECTRONICS CORPORATION 

P.O. Box 85 Rockville, Connecticut 
Phone 203-875-5198 
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New Books 

RCA Transistor Manual 

The new RCA Transistor Manual, the 
SC-12, has been expanded by more than 20 
per cent from previous editions. This new 480 
page manual covers many new semiconductor 
devices and applications, a streamlined data 
section with more extensive data on active 
transistors, up-to-date transistor selection 
charts, and information on mounting hard¬ 
ware, mil-spec transistors and circuits. In ad¬ 
dition, the SC-12 contains 145 pages of text 
which has been written to bring the reader up 
to date on the latest semiconductor technol¬ 
ogy and applications. Included is a completely 
new chapter on MOS field effect transistors, as 
well as information on transistor frequency 
converters, rf power amplifiers, detection cir¬ 
cuits, power switching circuits and TV sync 
and deflection circuits. The circuits section has 
been revised to include more than 40 transis¬ 
tor circuits, complete with parts lists. Copies 
of this new manual may be obtained from 
RCA Distributors or by sending $1.50 to Com¬ 
mercial Engineering, RCA Electronic Compo¬ 
nents and Devices, Harrison, New Jersev 
07029. 

Electronic Construction Techniques 

This book is just what the doctor ordered 
for the ham who builds his own gear. George 
L. Ritchie, the author, has had many years of 
experience teaching electronics construction at 
San Jose City College in California, so he is 
well qualified to point out many of the sub¬ 
tleties of building electronics equipment. This 
book is not just a wiring and soldering man¬ 
ual, but includes details on electronics draft¬ 
ing, bending and forming all types of chassis, 
making printed circuit boards, mounting com¬ 
ponents and using all types of tools, including 
the lathe. If you have ever tried to make up 
your own chassis and didn’t know exactly 
where to start, this book will tell you; and 
after the chassis is made, you can find com¬ 
plete details on how to finish it whether it 
be paint, anodize or alodine. Although most 
of the author’s construction techniques are 
based on the use of metal brakes, shears and 
punches, with a little ingenuity the average 
ham can duplicate any of these procedures 
with a pair of aviation snips and a couple of 
hardwood boards clamped in a bench vise. 
$4.95 from your local bookstore or through 
the publisher. Holt, Rinehart and Winston, 
Inc., 383 Madison Avenue, New York, New 
York 10017. 


Basic Electricity for Electronics 

Like the old adage says, “The hardest thing 
about ham radio is getting started. However, 
this new book by Robert Middleton and Mil- 
ton Goldstein removes some of the pain of 
getting started. Although not written exclu¬ 
sively with the radio amateur in mind, it 
covers electronics in a thoroughly enlightening 
and interesting manner that should appeal to 
novices and beginners. There is almost no 
math in the text and the authors have pro¬ 
vided lots of illustrations, so many of the im¬ 
portant points are immediately brought home. 
One advantage this new 694 page volume has 
over previous books of the same nature is its 
coverage of semiconductors and transistors; 
however, vacuum tubes are not completely 
forgotten and there is a chapter on them too. 
By in large though, the main body of the book 
is devoted to the more basic aspects of elec¬ 
tronics, including dc and ac circuits, trans¬ 
formers and tuned circuits. In addition, the 
appendix in the back of the book is chock full 
of useful electronic data. $9.95 from your 
bookstore or write to the publisher. Holt, 
Rinehart and Winston, Inc., 383 Madison 
Avenue, New York, New York 10017 

Transistor Circuit Analysis and Design 

Here is an easy-to-use reference for ama¬ 
teurs and technicians interested in transistor 
circuitry. Except for the first chapters of the 
book which discuss basic semiconductor 
physics, this book is completely practical in 
nature and John J. Corning, the author, pre¬ 
sents an easy-to-read approach to all types of 
transistor circuit design. Unlike many books 
which were written with only the professional 
design engineer in mind, all you need is a 
knowledge of algebra and basic electrical cir¬ 
cuits to successfully use this book. The author 
discusses dc bias techniques at great length, 
and then thoroughly covers low frequency 
(audio) amplifiers, large signal amplifiers, 
high-frequency amplifiers, oscillators, pulse 
circuits and power supplies. In each of these 
discussions, the operation of each of the cir¬ 
cuits is completely analyzed anti complete 
details are provided. In addition, the effect of 
different component values, particularly by¬ 
pass and coupling capacitors, is described in 
detail. All in all, this book is a very complete 
manual of transistor circuit design that should 
appeal to anyone interested in designing their 
own transistor circuits. Available from your 
local bookstore or write to the publisher, 
Prentice-Hall, Inc., Englewood Cliffs, New 
Jersey. 
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Motorola Semiconductor Handbook 

Motorola’s new 216-page Silicon Rectifier 
Handbook provides all the information re¬ 
quired in the intelligent selection and applica¬ 
tion of silicon rectifiers. This new handbook is 
particularly valuable because all phases of the 
rectifier art arc completely covered; all types 
of rectifier circuits as well as voltage multi¬ 
pliers and regulation circuits, arc suppression 
and other specialized circuits are described 
and analyzed. It is available for $1.50 from 
your local Motorola Semiconductor distributor 
or from the Technical Information Center, 
Box 955, Phoenix, Arizona 85001. 

First-Class Radiotelephone License 
Handbook 

Since the FCC has rev ised its requirements 
lor the First-Class Phone license to include a 
thorough understanding of semiconductors and 
their circuit applications, a new license man¬ 
ual which covers these facets of electronics 
has been sorely needed. Edward M. Noll’s 
First-Class Radiotelephone License Handbook 
not only fills this need, but also explains the 
practical skills and know-how the technician 
or amateur must have as a qualified broadcast 
technician or engineer. Although this book 
contains a comprehensive question-and-an- 
svver section, it is far more than an exam 
preparation manual and includes chapters on 
all phases of radio communications. Copies 
are available for $4.95 from your electronics 
parts distributor or from the publisher, How¬ 
ard W. Sams & Co., Inc., 4300 West 62nd 
Street, Indianapolis, Indiana 46206. 

Allied Electronics Data Handbook 

The fifth edition of Allied’s popular Elec¬ 
tronics Data Handbook has been revised and 
enlarged to include new and up-dated mate¬ 
rial for use in electronics. This handy little 
reference book has sections on electronics 
math, radio and electronic formulas, transmis¬ 
sion lines, vacuum tubes, transistors and 70- 
volt speaker matching systems. Included are 
attenuator networks, coil winding formulas, 
wire table, charts for inductance, capacitance 
and resistance, metric conversions, logarithms, 
trigonometric functiens, and much more. All 
of the material in the handbook was compiled 
with the cooperation of technical specialists 
on the staffs of electronics manufacturers and 
publishing houses, so it contains just about all 
the reference material ever needed in the ham 
workshop. This new handbook is available for 
75 cents from Allied Radio Corp., 100 N. 
Western, Chicago, Illinois 60680. 


HOT WEATHER SPECIALS FROM MESHNA 


COMPRESSION AMPLIFIER $29.95 

These government surplus limiting amplifiers 
offered at a fraction of their cost and they are 
brand new unused. Input & output impedance 
of 600 ohms, self contained 115 volt 60 cy¬ 
cle power supply. Gain 36 db plus or minus 
1 db. Upgrade your shack for professional 
performance with this beautiful rack panel 
commercial grade equipment. DB out meter 
on front panel. 

29 VOLT 50 AMP DC REGULATED 

Operate on 115 volt 60 cycle input with out¬ 
put of 29 volts DC 50 amps filtered and regu¬ 
lated. Solid state components with standard 
19 inch rack panel mounting. Excellent con¬ 
dition. Shipping wgt. 175 lbs. $75.00 

29 VOLTS DC 35 AMPS REGULATED 

Same type power supply as above with lesser 
output of 35 amps. $65.00 

1600 VOLTS DC 1.8 AMPS REGULATED 

Solid state circuitry, 115 volt 60 cycle input, 
rack panel mounting, filtered with 0.5% rip¬ 
ple. Only a few of these on hand. Shipping 
wgt. 175 lbs. $75.00 

5 VOLT FILAMENT XFMR 12 KV INSULATED 

Unused government surplus, 120 volt 60 cy¬ 
cle input with 2 isolated secondaries. 5.1 volt 
at 43 amps and 5.1 volts at 14.5 amps. Use 
them back to back for a high powered line 
isolating transformer. $5.00 

4X250 TUBE, used, OK $5.00 

4X250 SOCKET w/chimney & plate ring $4.00 

One only...COLLINS KINEPLEX RCVR*XMTR 
TE-202F-5 & TE 202E-1, $500 takes all. 

Don’t have any info on this but it’s racks of 
transistorized equipment & with power sup¬ 
plies. If you know what it is, you can steal it 
at $500.00 

New 1966 catalog hot-off-the~press. We keep no 
mailing lists. Send 25c for the best 80 page cat¬ 
alog we have ever printed. More bargains than 
ever before. 


MESHNA 

19 ALLERTON ST., LYNN, MASS. 01904 
All Material F.O.B. Lynn, Mass. 
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go in for fairly sophisticated research that 
seems to be uncommon in the small ham radio 
field. So they fall back on the old dodge 
that if it costs twice as much, it must be 
twice as good. 

Why don’t we double our rates? Because 
the advertisers would realize that we weren’t 
delivering twice the value to them. But on 
the other hand, one of our competitors with 
falling circulation (both competitors are in 
this category, so I’m not telling tales) raised 
its rates a considerable amount last year! Of 
course, their advertising is down, but we 
can’t be positive that there is a direct rela¬ 
tionship because of other factors. 

We don’t get the big mail order dealers 
with their fat catalogs because they get poor 
returns on the coupons they insert in 73. 
The reason was plain after we evaluated a 
poll we took a year or so ago: most 73 readers 
are active hams. They already have most of 
the catalogs. But many readers of some other 
electronics magazines are not active, or serious 
about their hobby. They don’t have many 
catalogs, so often request them. And nothing 
is more difficult than convincing some adver¬ 
tising managers that they’d be better off sell¬ 
ing merchandise than free catalogs! 

Advertising is a fascinating subject. Editors 
aren’t supposed to concern themselves with 
advertising, but this is a small magazine. We 
can see the results of ads very quickly. More 
ads mean more pages, more articles. If any 
of you are considering advertising in a ham 
magazine, I would suggest that you write 
or call W0RA for more information. We also 
have a small booklet on the mechanics of 
inserting ads in 73. You might like a copy 
if you’re serious about getting into national 
advertising. 

Well informed hams 

The June 13, 1966, issue of Newsweek 
gave ham radio a nice plug: 

People-to-People Radio 

An elaborate study by the Pentagon’s 
Advanced Research Projects Agency has 
singled out what may be the best-in¬ 
formed group of citizens in the Soviet 
Union: the 15,000 to 20,000 Russian 
radio hams. Besides tuning in on the 
Voice of America and the BBC, the 
hams converse with short-wave opera¬ 
tors around the world. The ARPA study 
was designed to learn how best to com¬ 
municate with people in closed societies. 

Copyright Newsweek, Inc., June, 1966. 


Current events 

Letters wondering what happened to the 
semiconductor column I wrote last year sug¬ 
gest that there’s a need for a nfonthly column 
devoted to all sorts of new technical develop¬ 
ments. Among the things it might discuss are 
new transistors, hints on antennas, new sur¬ 
plus, frequencies for technical nets, questions 
and comments about 73 articles, addresses of 
technical clubs and so forth. Why not send 
in items of this type that you think might 
interest other technically-minded hams. 

2300 MHz moonbounce? 

With 144, 432 and 1296 under their belts, 
moonbouncers are zeroing in on the next 
higher ham band, 13 cm (2300 to 2450 
MHz). This band has some advantage for 
moonbounce over lower bands, but also has 
two prominent disadvantages: the difficulty of 
generating high power and high noise figure 
in receivers. Neither seems to be insurmounta¬ 
ble, though. High power klystrons are “avail¬ 
able” for serious UHF’ers and a paramp for 
2300 apparently isn't that much worse than 
one for 1300. A universal frequency like 432 
or 1296 hasn’t been accepted yet, but 2304 
MHz (the 16th harmonic of 144) has been 
suggested. We’d like to hear from you 2300 
boys so everyone will know what you’re up to. 

Insert booklets 

This month we’re running the second of our 
booklet-length feature articles. It’s the middle 
of a three part series by WA6BSO on coax 
systems. Next month’s booklet will be de¬ 
voted to coax accessories such as switches, re¬ 
lays, baluns, SWR bridges, and dummy loads. 
A number of other booklets are in the plan¬ 
ning stages. If you have any suggestions for 
16 to 48 page booklets, or are interested in 
writing one, please get in touch. 

We originally planned to have the books 
bound separately and inserted in the magazine 
so that they could be removed easily, but the 
post office foiled that. They have some very 
peculiar regulations. 

Writing for 73 

Authors and prospective authors are invited 
to send a self-addressed stamped 10<? business 
envelope for our new booklet “Writing for 73.” 
I think you’ll find it useful. 

Note for editors 

A recent issue of Better Editing includes an 
article with a provocative title: “If You Go 
Riding off on a White Horse, Don’t Forget 
Your Tin Pants.” 

. . . Paul 
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Coaxial Connector Handbook 


At the lowest audio frequencies and dc, 
coaxial cable connections consisting of simple 
solder joints to both conductors are sufficient 
in many cases. However, as the frequency of 
operation is increased into the low megacycle 
range, such connections allow leakage of rf 
energy and it is necessary to provide 360° 
contact with the outer conductor to completely 
contain the conducted electromagnetic field 
within the confines of the cable. At these fre¬ 
quencies the characteristic impedance of the 
section of line represented by the inner and 
outer diameters of the connector is generally 
not too important; the familiar series UHF 
connectors or “phono” connectors are illustra¬ 
tive of connectors suitable for these frequen¬ 
cies. 

As the frequency of operation is increased 
beyond 150 me, it becomes increasingly im¬ 
portant that the characteristic impedance of 
the connector be the same as that of the cable. 
Also, any physical discontinuities such as the 
pin diameter of the connector differing from 
the cable inner conductor diameter must be 
held to a minimum. Common physical dis¬ 
continuities such as steps or radial grooves in 
conductors act like shunt capacitors or series 
inductors respectively. 

The adverse effect of these reactive com¬ 
ponents increases with frequency; therefore, 
to maintain a given standard of performance, 
the physical size of the discontinuities must 
be effectively made smaller and smaller as fre¬ 
quency is increased. Unfortunately it is not 
always possible to avoid all discontinuities and 
at the same time maintain a strong mechanical 
joint. In those cases where it is impossible to 
avoid discontinuities in the connector, they 
are compensated for by deliberately placing 
another compensating discontinuity in the 
same vicinity. 

Types of coaxial connectors 

Standardization of coaxial connectors has 
immeasurably aided in the selection and use 
of these devices. A direct result of this stand¬ 
ardization is that a connector made by one 
manufacturer is directly interchangeable with 
similar connectors made by any other com¬ 
pany. 

Coaxial connectors may be categorized by 
the method of coupling and cable size with 
which they may be used as shown in Table 1. 


Essentially, there are three methods of cou¬ 
pling; threaded, bayonet, and push-on. The 
five major cable sizes are subminiature, small, 
medium, medium-large and large. Although 
the various coaxial connectors were designed 
specifically for the cable sizes shown in Table 
1, some types may be used with other cables. 
The Type N for instance, is available in con¬ 
figurations that are suitable for small, medium, 
medium-large and large coaxial lines. 

Most major types of connectors are avail¬ 
able in several different configurations within 
the series, based upon contact arrangement 
and cable clamping mechanisms. The three 
main divisions are “standard,” “improved,” 
and “captivated contact.” 

The “standard” connector employs a sleeve 
type or grooved silicone gasket which allows 
metal-to-metal braid clamping. The “im¬ 
proved” type used a “V” groove silicone rub¬ 
ber gasket which also provides metal-to-metal 
clamping but provides a better grip on the 
cable with minimum braid deformation and 
better SWR. In most cases the improved con¬ 
nectors may be used at considerably higher 



Various coaxial connectors. 
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Straight betweeri-series adapters. 


frequencies than the standard versions. For 
example, standard Type N connectors have 
an upper frequency limit of 3500 me whereas 
the improved version may be used to 10,000 
me. 

“Captivated contact” connectors were de¬ 
signed to keep the center contact in a fixed 
position within the connector. This type is 
recommended for cables using Teflon dielec¬ 
tric and Teflon or fiberglass jackets. These 
cables, although excellent for high tempera¬ 
ture applications, are difficult to use because 
the inner conductor has a tendency to shift 
when subjected to rapid environmental 
changes or mechanical stresses. The technique 
for captivating the contact provides protection 
against undesirable equipment disconnections. 

Connectors are also available with clamping 
devices for subminiature cables and semi- 
flexible cables such as Phelps Dodge Foam- 
flex. Coaxial connectors are attached to these 
cables through the use of barbed collets or 
clamps within the connector. The barbs may 
be machined into the clamp or a helically 
grooved sleeve is screwed over a barbed, heli¬ 
cally coiled wire wound around the cable. 
The barbs are embedded in the cable’s outer 
conductor and provide a rigid base for mount¬ 
ing the desired connector. 

In addition to these variations, many manu¬ 
facturers have “polarized” connectors avail¬ 
able for the more popular types. These con¬ 
nectors are used to prevent careless or im¬ 
proper connections. The polarization is ac¬ 
complished by reversing the normal insulation 
and inner contact assemblies. These connec¬ 
tors will not mate with normal connectors and 


the selected mating connector must also be 
polarized. 

Two other types of connector construction 
that are worthy of mention are the crimped 
and wedged clamping types. The crimped 
connectors require no soldering and assembly 
time is reduced as much as 60%. These con¬ 
nectors are often used in large production 
facilities, and are the least expensive and 
simplest to assemble of all the connectors that 
require special tools. Unfortunately, the tools 
required are quite expensive and the crimped 
connectors are economical only where large 
quantities are involved. 

One type of wedged clamping connector 
available is Automatic Metal Products 
“Wedge-eze” illustrated in Fig. 1. This con¬ 
nector is economical, simple to assemble and 
does not require special tools for assembly. 
Another advantage over standard crimp types 
is that these connectors may be reused where¬ 
as the crimp styles are usable only once. In 
the Wedge-eze connector, the wedge-body 
assembly is placed over the cable dielectric, 
forcing the braid and outer jacket up over the 
conical section of the body. The nylon wedge 
cap then effectively clamps the braid and 
jacket to the connector as it is screwed on. 

Types of connectors 

UHF The UHF series 
was originally designed 
for use with medium 
sized cables such as 
RG-8/U, but reducing 
adapters were later in¬ 
troduced to permit 
usage with smaller ca¬ 
bles. These non-con¬ 
stant impedance, non- 
weatherproof connectors are generally satis¬ 
factory for use up to about 200 me and in 
some specific non-critical cases up to 500 me. 
They may be used at peak voltages up to 500 
volts. These connectors are made in two sizes, 
UHF small which is % inch in diameter and 
UHF large, one inch in diameter. Plugs, re¬ 
ceptacles and adapters were included in the 
original design, but jacks were not in demand 
and were not developed. This series also in¬ 
cludes twin contact connectors (both large 
and small) for use with twin coaxial cables 
such as RG-22/U. 

Although this series is the most common 
coaxial connector found in amateur equip¬ 
ment, it is no longer approved for use on any 
new equipment built for the Armed Services. 
The complete family of UHF (single contact) 
connectors is illustrated in Fig. 2. 
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SERIES N Senes N 
connectors are recom¬ 
mended where a me¬ 
dium size, weather¬ 
proof connector with a 
screw type coupling is 
desired and it is one of 
the most widely used 
series of connectors. 
They are general pur¬ 
pose connectors with constant impedance 
characteristics and may be used in 50 ohm 
circuits employing medium sized cables such 
as RG-8/U. However, when matching require¬ 
ments are not critical, they may also be used 
with larger or smaller cables. 

The original Series N design used a poly¬ 
styrene bead as the dielectric material and 
the connectors were widely used because they 
were made in 50 ohm, 70 ohm, weatherproof 
and non-weatherproof varieties. The 50 ohm 
connectors will not mate with the 70 ohm 
connectors; however. 50 ohm connectors may 
be used with 70 ohm coaxial cables where 
impedance matching is not important. These 
connectors have a maximum voltage rating of 
1500 volts and a practical upper frequency 
limit of 10,000 me. They are gasketed for 
weatherproof operation and are available with 
various types of metal-to-metal clamping de¬ 
vices. 

The complete family of type N connectors 
is shown in Fig. 3. This drawing rather 
graphically illustrates the versatility of this 
series with the many configurations available. 

SERIES HN Series HN 
connectors are medi¬ 
um-large weatherproof 
connectors for the 
same size cable as 
series N. The differ¬ 
ence being that the di¬ 
electric material is 
tapered to permit their 
use at higher voltages. 
The latest version of 
these connectors employs a step design in lieu 
of tapering the cable dielectric. These con¬ 
nectors have a nominal impedance of 50 ohms, 
screw-type coupling and metal-to-metal braid 
clamping in standard, improved and capti¬ 
vated contact types. 

Series HN connectors were originally de¬ 
signed for use in high voltage applications up 
to 5000 volts peak; however, results of tests 
conducted by the U. S. Navy indicate that at 
rf frequencies, the voltage characteristics of 
the HN connectors are no better than those 




SERIES N 



ASSEMBLED unit 

Fig. 1. Typical Wedge-eze construction. 

of the C or N series. Consequently, HN con¬ 
nectors should be used for replacement pur¬ 
poses only. 

SERIES LN The series 
LN connectors are es¬ 
sentially nothing more 
than an oversized “N” 
connector originally 
used with the larger 
rf cables such as RG- 
14, -74, and -94/U. 
These weatherproof 
connectors have a nom¬ 
inal impedance of 50 
ohms and an approximate peak voltage rating 
of 1000 volts. This series has been replaced 
by two plugs, UG-204A/U in the N series and 
UG-494/U in the HN series. Consequently, 
very few LN connectors are found in present 
day equipment. 




SERIES LC-LT 


SERIES LC-LT LC 
connectors are large- 
size weatherproof, 50 
ohm connectors for 
RG-17, -18, -19 or 
-20/U coaxial cables 
employing screw-type 
coupling. They are in¬ 
tended for high power 
rf transmission up to 
1000 me. A jack was 
not originally designed 
for this series and it 
wasn’t until the early 
1950’s that one was 


introduced. 

Two groups of LC connectors are available; 
group LC-1 which will withstand peak volt¬ 
ages of 500 volts and the slightly larger LC-2 
which will withstand voltages in excess of 
10,000 volts. Where it is desired to operate 


96 


73 MAGAZINE 














THREADED 

COUPLING 


BAYONET COUPLING 

PUSH-ON COUPLING 





Imped- 

Max 



Imped- 

Max 



Imped- 

Max 

Cable Size 

Type 

Thread 

ance 

(ohms) 

Freq 

(me) 

Type 

Coupling 

ance 

(ohms) 

Freq 

(me) 

Type 

Coupling 

ance 

(ohms) 

Freq 

(me) 

Sub¬ 

miniature 

SM 

l/i X 32 

50 

1000 

TPS 

3 prong 

50 

10000 





Small 

BN 

TNC 

V 8 X 32 

50 

200 

BNC 

2 prong 

50 

10000 





7/16 X 28 

50 

10000 



Phono 

Not 

Not 

200 


SKL 

3/8 X 32 



MHV 

3 prong 

50 

50 

De ten ted 

Matched 



50 

— 








N 

% X24 

50 

10000 










UHF 


Not 










Medium 

(Single) 

5/a X 24 

Matched 

200 

C 

2 prong 

50 

10000 

QDS 

Ball 

Detent 

50 

10000 


UHF 


Not 











(Twin) 

5/s X 24 

Matched 

200 










SC 

11/16 X 24 

50 

10000 










UHF 


Not 











(Single) 

1 X 20 

Matched 

200 









Medium- 

UHF 


Not 










Large 

(Twin) 

1 X 20 

Matched 

200 










LN 

% X 27 

50 

1000 










HN 

3/a X 20 

50 

3500 










LC-1 

11/4X18 

50 

1000 





QDL 

Ball 

Detent 

50 

1000 

Large 

LC-2 

13,4 x 16 

50 

1000 










LT 

11/4 X 1 8 

50 

2500 










Table 1, Coaxial connectors charted by cable size and coupling method. 


the LC series as a low voltage connector, the 
cable dielectric is butted flush against the 
dielectric in the mating connector. For high 
voltage applications, a counterboring opera¬ 
tion is performed on the end of the cable di¬ 
electric with a special tool. Ignition sealing 
compound, such as Dow-Corning No. 4 should 
always be used on the faces of the dielectric 
mating parts of these connectors. 

LT series connectors are actually an exten¬ 
sion of the LC series designed to accept 
RG-117 and -118/U size cables. They have 
been improved greatly by specialized design, 
and several models are now manufactured for 
use at elevated frequencies. It should be 
noted that the LT series is similar to but not 
interchangeable with the LC series; an adap¬ 
ter is available which allows connection of 
this series to the LC series. 



SERIES QDS 


SERIES QDS The 
QDS series of connec¬ 
tors is an advanced 
version of the QDL 
series which was de¬ 
signed primarily for 
use aboard submarines 
to replace the LC 
series. This series uses 


‘push-pull” locking ball coupling arrange¬ 


ment similar to that found on air line hoses. 
This arrangement reduces coupling-decoupling 
time considerably. The QDS series are weath¬ 
erproof, 50 ohm connectors for use with me¬ 
dium sized coaxial cables such as RG-8/LL 
These connectors are rapidly connected and 
disconnected and overcome the “rocking” 
tendency found in the bayonet type C and 
BNC series. QDS connectors employ an im¬ 
proved metal-to-metal cable clamping mecha¬ 
nism that provides a practical upper fre¬ 
quency limit of 10,000 me. 
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SERIES BN 


SERIES BN BN series 
connectors are small, 
lightweight connectors 
designed for use with 
small cables such as 
RG-58 and -59/U. Ac¬ 
tually, they might be 
called small-size “N” 
connectors. They may be used for video, if, 
and other low power rf applications. These 
connectors are not electrically matched or 

weatherproof, and therefore are not recom¬ 
mended for applications at frequencies in ex¬ 
cess of approximately 200 me unless the elec¬ 
trical requirements of the circuit are not 

critical. They may be used at peak voltages 
up to 250 volts. Since the advent of the BNC 
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connector, their use has been virtually elim¬ 
inated except for replacement purposes on 
very old equipment. 

_ SERIES BNC This 

flf (“ go small connector design 

ul —-■'•HI is probably the best 
known series in use at 
a 1 "1 the present time. It 

j_J—was the first reliable 
series bnc quick connect and dis¬ 

connect series; all the 
other connectors in early use used screw 
coupling. The bayonet coupling permitted 
rapid connections to be made and as such 
they made a tremendous hit in the test equip¬ 
ment field. These connectors are similar in 
size to the BN series but electrically they are 
greatly improved; original designs showed 
them to have an SWR of 1.15 from 1 to 
3000 me. 

BNC connectors are of constant impedance 
with a nominal value of 50 ohms, and intro¬ 
duce little discontinuity in 50 ohm coaxial 
circuits employing small cables such as 
RG-58/U. Where some electrical mismatch is 
allowable, they may be used with other small 
and medium sized cables. 

These connectors are fully weatherproofed 
and rated for use where the maximum voltage 
does not exceed 500 volts. They are available 
in standard, improved and captivated contact 
clamping arrangements. The improved con¬ 
nectors have been redesigned to give low 
standing wave ratios up to 10,000 me in 50 
ohm circuits. They arc available with Teflon 
insulators which allow high temperature oper¬ 
ation, and feature heat-treated beryllium cop¬ 
per spring fingers for both inner and outer 
contacts. There connectors are also available 
in polarized and pressurized versions. 

SERIES MHV MHV 

C —] series connectors are 
miniature high voltage 
connectors employing 

1-- a bayonet-lock cou- 

; "OWk I_J pling similar to the 

series mhv series. They are 

designed for small ca¬ 
bles such as RG-58/U, and may be used at 
frequencies up to 50 me. They may be used 
at peak voltages up to 5000 volts with a max¬ 
imum current rating of 5 amps. 

These connectors are similar to, but will not 
mate with, the series BNC connectors. They 
are weatherproofed with silicone rubber gas¬ 
kets and feature the same metal-to-metal ca¬ 
ble clamping mechanism used in the improved 
BNC series. 




SERIES MHV 



SERIES TNC 


SERIES TNC Where 
in previous years great 
emphasis was put on 
ease of connection, the 
advent of high speed 
aircraft and missiles 
with their inherently 


s trin gent environmen¬ 
tal requirements forced a return to the more 
positive vibration-proof threaded coupling. As 
a result the TNC series was created. Origi¬ 
nally merely a threaded version of the BNC 
series prescribed for moderate frequency ap¬ 
plications, increased usage at elevated fre¬ 
quencies through 10,000 me has required 
manufacturing techniques far beyond those 
originally required for the BNC series. 

The threaded coupling and safety wire pro¬ 
visions of the TNC series insure locking and 
secure mating under the most severe condi¬ 
tions of vibration and shock. Heat-treated 


beryllium copper spring fingers are used for 
both inner and outer contacts, thus providing 
positive contact during vibration and a sub¬ 
stantial reduction in noise level. 


These connectors are rated at 500 volts and 


have been designed to give low standing wave 
ratios at frequencies up to 10,000 me in 50 
ohm circuits. They feature clamping of the 
improved BNC type and are gasketed for 
weatherproof operation. Normally the TNC 
series is not used except in the stringent en¬ 
vironmental conditions encountered in high 


speed aircraft or missiles. 


SERIES C When orig¬ 
inally designed the C 
series represented a big 
step forward in electri¬ 
cal performance at the 
higher frequencies. 
These connectors are 
for use with the same 
size cables as the N 
series but employ the mechanical advantage 
of bayonet coupling. This series introduced 
the new improved cable clamping mechanism 
wherein the cable gasket is actually cut when 
the clamp nut is tightened. This action gives 
good electrical contact for the cable shield 
and improves cable retention. 

The C series is recommended where fast 
connection and disconnection by means of 
the bayonet lock coupling is required. For 
these purposes, this series is ideal. They are 
of constant impedance and may be used with 
minimum mismatch in 50 ohm circuits em¬ 
ploying medium size cables such as RG-8/U. 
However, where matching requirements are 
not critical, they may also be used with either 
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Military 

Engineering Data 



Description 


Number 

BNC 

Female 

to 

c 

Male 

UG-636A/U 


BNC 

Female 

to 

HN 

Male 

UG309/U 


BNC 

Female 


N 

Male 

UG-201A/U 


BNC 

Female 

to 

N 

Female 

UG-606/U 


BNC 

Female 


QDS 

Male 

UG-1146/U 

Not Weatherproof 

BNC 

Female 

to 

SM 

Female 

UG-690/U 

BNC 

Female 

to 

SM 

Male 

UG-691/U 

Pressurized 

BNC 

Female 


UHF 

Female 

UG-255/U 

Not Weatherproof 

BNC 

Female 

to 

UHF 

Male 

UG-273/U 

Not Weatherproof 

BNC 

Female 

to 

Banana Jacks 


UG-T035/U 


BNC 

Male 

to 

C 

Female 

UG-635/U 

Right Angle 

BNC 

Male 

to 

HN 

Female 

UG-559B. U 

BNC 

Male 

to 

N 

Female 

UG-335/U 

Flange Mounting 

BNC 

Male 

to 

N 

Female 

UG-349B U 

Not Weatherproof 

BNC 

Male 

to 

N 

Male 

UG-1034/U 

BNC 

Male 

to 

QDS 

Female 

UG-1 136/U 


BNC 

Male 

to 

Banana Jacks 


UG-978/U 


BNC 

Male 

to 

Banana Plugs 


UG-987/U 


BNC 

Male 

to 

Binding Post 


UG-282/U 


N 

Female 

to 

BN 

Male 

UG-605/U 


N 

Female 

to 

BNC 

Female 

UG-606/U 

Flange Mounting 

N 

Female 

to 

BNC 

Male 

UG-335/U 

N 

Female 

to 

BNC 

Male 

UG-349B/U 


N 

Female 

to 

C 

Male 

UG-565/U 


N 

Female 

to 

HN 

Female 

UG-1107/U 


N 

Female 

to 

HN 

Male 

UG-1 108/U 


N 

Female 

to 

LC 

Male 

UG-999A/U 


N 

Female 

to 

LN 

Female 

UG-108A/U 


N 

Female 

to 

QDS 

Male 

UG-1 144/U 

Not Weatherproof 

N 

Female 

to 

UHF 

Male 

UG-83B/U 

N 

N 

Male 

Male 

to 

to 

BNC 

ENC 

Female 

Male 

UG-201A/U 
UG-1034.U 

Not Weatherproof 

N 

Male 

to 

C 

Female 

UG-564/U 


N 

Male 

to 

LN 

Male 

UG-213A/U 


N 

Male 

to 

QDS 

Female 

UG-966/U 

Not Weatherproof 

N 

Male 

to 

UHF 

Female 

UG-318/U 

N 

Male 

to 

UHF 

Male 

UG-146A/U 

Not Weatherproof 

UHF 

Female 

to 

BN 

Male 

UG-241/U 

Not Weatherproof 

UHF 

Female 

to 

BNC 

Female 

UG-255/U 

Not Weatherproof 

UHF 

Female 

to 

N 

Male 

UG-146A U 

Not Weatherproof 

UHF 

Female 

to 

Twin 

Male 

UG-970'U 

Right Angle 

UHF 

Female 

to 

Banana Jack 


UG-I017/U 

UHF 

Female 

to 

Brittish 10H588 


UG-197/U 


UHF 

Male 

to 

BNC 

Female 

UG-273/U 

Not Weatherproof 

UHF 

Male 

to 

C 

Female 

UG-637/U 

Not Weatherproof 

UHF 

Male 

to 

N 

Female 

UG-83B/U 

Net Weatherproof 

UHF 

Male 

to 

N 

Male 

UG-318/U 

Not Weatherproof 

UHF 

Male 

to 

Binding Post 


UG-332/U 


UHF 

Male 

to 

British 10H365 


UG-171/U 



Table 2. Coaxial connector guide adapters between different series. 


larger or smaller cables. 

These weatherproof connectors have a maxi¬ 
mum peak voltage rating of 1500 volts and a 
practical frequency limit of 10,000 me. There 
is a high voltage version made for use up to 
4000 volts peak, but this connector should not 
be used in applications above 2000 me. 

SERIES SC SC Con¬ 
nectors are a threaded 
coupling version of the 
C series and represent 
an upgrading of the C 
connectors similar to 
the BNC-TNC im¬ 
provement. The thread¬ 
ed coupling and safety 
wire provisions insure locking and secure mat¬ 
ing under the most extreme conditions of vi¬ 
bration and shock. 



This series has a maximum peak voltage 
rating of 1500 volts and provides low stand¬ 
ing wave ratios at frequencies up to 10,000 
me in 50 ohm circuits. Like the TNC series, 
these connectors are not ordinarily used ex¬ 
cept under the stringent environmental condi¬ 
tions found in high speed aircraft and mis¬ 
siles. 


SERIES SM This se¬ 
ries was designed for 
use inside equipment 
which does not require 
the weatherproof fea¬ 
tures found in present 
connectors. They em¬ 
ploy the screw type 
design similar to the old BN series and in 
some ways could be called improved BN con¬ 
nectors. They were developed to fulfill the 



SERIES SM 
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need for a small rf fitting for use with coaxial 
cables of '» inch overall diameter and smaller. 
They should not be used where electrical 
matching is required. 

SM connectors are considerably smaller and 
contain fewer parts than the BNC series; for 
simplicity of design, they employ a female 
contact on the plug and a male contact on the 
jack and receptacle. The SM series has the ad¬ 
vantage of positive braid clamping and does 
not use the inner conductor of the cable as 
the center contact. These connectors are not 
intended to replace the BNC series except for 
internal equipment connections where weath¬ 
erproofness is not required. Its useful range is 
presently limited to frequencies below 1000 
me and peak voltages below 100 volts. 

SERIES TPS A recent 
development of the 
Signal Corps, this 
three-pronged bayonet 
coupled series is slight¬ 
ly smaller than the 
BNC series and larger 
series tps than the SM series. 

These connectors are 
weatherproof and produce minimum electrical 
discontinuities in small size solid dielectric 50 



ohm coaxial cables up to 10,000 me. They are 
rated at 1500 volts RMS at sea level. The 
method of cable clamping is a wedge type de¬ 
vice that when used with RG-59/U type ca¬ 
bles, provides a minimum cable retention of 
45 pounds. 

SUBMINIATURE Be¬ 
cause of the tremen¬ 
dous number of sub¬ 
miniature connectors 
manufactured by the 
various connector com- 
subminiature panies, it is impossible 

to cover all of them 
here. The inset drawing is just representative 
of the many varieties available. The majority 
of these connectors are recommended for use 
in test equipment, video leads, communica¬ 
tions receivers, if and rf circuits or wherever 
miniaturization is a factor. In fact, several 
manufacturers have printed circuit models of 
receptacles and terminations. 

Subminiature connectors are available in 
threaded, bayonet, push-on and snap on ver¬ 
sions with nominal impedances of 50, 75 and 
93 ohms. Some units are weatherproof and 
various sizes are made to accommodate cables 
to 11 inch in diameter. Because of their small 
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Fig, 3. Series N con¬ 
nector family. 



size, many of these connectors are usable up 
to 3000 me. Typical of these connectors are 
the Sub Minax series by Amphenol, the BSM 
and MTM series by Automatic Metal Products 
and the OSM connector made by Omni Spec¬ 
tra. Inc. 

PULSE Several varie¬ 
ties of connectors have 
been developed for 
high voltage pulse ap¬ 
plications, particularly 
for radar. The pulse 
connectors with ce¬ 
ramic inserts are di¬ 
vided into two groups 
known as types A and 
B. The Pulse A con¬ 
nectors are widely used 
on U. S. Navy aircraft 
and at high altitudes they occasionally arc 
across the ceramic dielectric. However, as 
soon us the voltage stress is removed, they are 
again usable. The chief difficulty of the Pulse 
A connector is that inadequate bonding be¬ 
tween mating connectors creates excessive 
noise when used near communications equip¬ 
ment. Pulse B connectors are considered 
standard for shipboard and ground equipment 


and may be used up to 15,000 volts peak. 
The Pulse B connectors also suffer from the 
tendency to leak noise. 

PHONO Phono con¬ 
nectors were originally 
designed for intercon¬ 
nection of shielded 
audio cables, but mod¬ 
ern versions with nylon 
and ceramic insulation 
are suitable for low- 
power rf applications. 
These connectors are somewhat limited in use, 




Labor saving coax connectors. In the front is a 
crimped type. An automatic Metal Products 
"Wedge-eze" is in the rear. 




PHONO 
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Fig. 4. Series BNC con 
nector family. 


but are economical, easy to assemble and pro¬ 
vide a simple method for interconnection of 
receivers, VFO’s, if strips, and other low- 
power equipment. These connectors do not 
provide 360° contact with the cable braid so 
there is some radiation loss at frequencies 
above one megacycle. They are not moisture- 
proofed and are intended only for indoor ap¬ 
plications. Photo connectors have been used 
to a limited extent up to 150 me, but the 
BNC, N or even UHF series do a better job 
and should be used instead of the photo con¬ 
nector in all but the least critical areas. 

SERIES QL and QM (Not illustrated) These 
connectors are a recent development of the 
Signal Corps which feature a quick lead 
thread and are intended for high power, high 
voltage, low SWR connections with large size 
coaxial cables such as RG-217, -218, -219, 
-220, and -221/U where LC, LT, C and N 
connectors have been used in the past. These 
connectors provide a maximum SWR of 1.27:1 
in mated pairs of cable assemblies up to 
5000 me. 

SERIES SKL (Not illustrated) This type con¬ 


nector was originally designed to provide con¬ 
nections to klystron tubes, and various modi¬ 
fications were subsequently added to provide 
general-purpose cable to cable connections. 
Unfortunately, some of these connectors are 
still in use today even though the BNC would 
do a much better job. Furthermore, existing 
standard types such as the BNC and N per¬ 
form the same function and are more gener¬ 
ally available than the SKL series. 

Special connectors 

There are several special types of coaxial 
connectors and adapters that should be men¬ 
tioned. Perhaps the most important of these 
are the between series adapters. These adap¬ 
ters provide an efficient electrical and me¬ 
chanical transition between two different rf 
series. They are of non-constant impedance, 
but are designed so that the inherent electri¬ 
cal discontinuities are minimized. Although 
the straight adapter is the most common, 
other configurations are available to satisfy 
nearly any requirement; from straight and 
bulkhead adapters to angles, crosses and tees. 
A complete listing of between series adapters 
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for BNC, N and UHF to other types is listed 
in Table 2. 

Transitions and splices 

Terminations or end seals are a very help¬ 
ful class of connector not normally encoun¬ 
tered by amateurs. These devices provide a 
convenient, mechanical method for securing 
the end of a coaxial cable. A neat, connector- 
type braid damp grounds the braid to the 
chassis terminal and allows the cable dielec¬ 
tric and inner conductor to extend for any 
convenient length for direct connection to a 
component. A variety of mounting arrange¬ 
ments are available as shown in Fig. 5. BNC 
or N connector techniques are employed in 
the assembly of these units. 

Cable end seals are usually used in one of 
two ways; either as a termination or for strain 
relief. The termination is designed so that the 
jacket and braid of the cable are clamped 
within the body of the connector, while the 
dielectric and inner conductor are allowed to 
continue through. The strain relief variety is 
used for support only and the entire cable is 
allowed to continue through the body of the 
connector. 

Cable splices are another class of connector 
which is not too familiar. These special con¬ 
nectors provide a convenient and neat work¬ 
manship method of joining two, three or four 
coaxial cables with a minimum of impedance 
mismatch. Splices are available in three basic 
configurations: tee, cross and transition as 
shown in Fig. 6. The tee and cross versions 
provide an efficient junction point for three 
or four cables and are especially useful in an¬ 
tenna phasing assemblies or similar applica¬ 
tions. They may be used for continuation of 
the cable shielding or for inserting instru- 


Phono connectors. Clockwise from upper left: 
phono to series UHF adapter, cable plug, chassis 
receptacle and improved cable plug. 



BRACKET MOUNTING 

Fig. 5. Terminations. 

ments in the circuit. They are also used for 
locating resistors and other components with¬ 
in the splice, or simply to save time and work 
in the repair of defective coaxial cable. The 
transitions may be used for splicing two simi¬ 
lar or dissimilar cables. Normally the tees and 
crosses are gasketed for weatherproof opera¬ 
tion while the transitions are non-weather- 
proof. 

Coaxial connector selection 

Because of their importance in high fre¬ 
quency connector work, a considerable amount 
of experimental data on coaxial cable discon¬ 
tinuities has been accumulated and rather 




STRAIGHT SPLICE REDUCING SPLICE 

Fig. 6. Coaxiol cable splicing hardwore. 
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For RG/U 
Cables 

Plug 

Jack 

Panel 

Jack 

Bulkhead 

Jack 

Hood 

Engineering Data 

RG-8/U 

RG-58/U 

RG-59/U 

RG-122/U 

UG-959/U 

UG-88E/U 

UG-260D/U 

UG-1082/U 

UG-89C 'U 

UG-261C/U 

UG-1056/U 

UG-291 /U 
UG-262/U 
UG-1055/U 

UG-909B U 
UG-910B/U 

MX-195A/U 

MX-S95A/U 

MX-I95A/U 



Table 3A. Coaxial connector selection guide for BNC series. 


For RG/U 
Cables 

Plug 

Jack 

Panel 

Jack 

Bulkhead 

Jack 

Hood 

Engineering 

Data 

RG-5/U 

UG-626B /U 

UG-633A/U 

UG-629A/U 

UG-630A/U 

UG-570A/U 


RG-8 U 

UG-573B/U 

UG-572A. U 

UG-571A/U 

UG-937A/U 

UG-570A, U 


RG-1 l/U 

UG-573B/U 

UG-572A/U 

UG-571 A/U 

UG-937A/U 

MX-H44/U 

Impedance 

Mismatched 

RG-178.U 

UG-708B/U 

_ 


— 

-- 


RG-58/U 

UG-709B 'U 

_ 


— 

MX-1 870/U 


RG-59/U 

UG-627B&U 

— 


— 

MX-1870/U 



Table 4A. Coaxial connector selection guide for series C. 


sophisticated matching techniques have been 
used by the connector manufacturers to pro¬ 
duce connectors having high electrical and 
mechanical qualities for almost every coaxial 
cable in common use. 

The large variety of connectors and cables, 
each designed to fit a specific need, and the 
almost infinite number of combinations avail¬ 
able from them, indicates that the problem of 
selecting the proper connector is unique to 
the type of service required. Essentially, the 
selection of a cable connector boils down to 
the same requirements as the selection of the 
transmission line; i.e. SWR, attenuation, me¬ 
chanical strength, and power and voltage lim¬ 
its. Since the desired operating requirements 
usually contain some conflicting requirements, 
such as long cable length and low attenuation, 
the most successful approach is very often to 
find the best compromise in available cables 
and connectors to fit the specific application. 

One of the best criteria on which to base 
connector selection is that of the standing 
wave ratio at the frequency of operation. 
Fig. 7 charts the nominal standing wave ratio 



Fig. 7. Typical coaxial connector VSWR. 



Military 

Engineering 

Description 

Number 

Data 

Adapter, 

UG-282/U 


Binding Post 

Adapter, 

UG-492D/U 

Pressurized 

Bulkhead (F-F) 
Adapter, 

UG-914/U 


Feedthrough (F-F) 
Adapter, 

UG-414A/U 

Flange 

Feedthrough (F-F) 
Adapter, 

UG-306B/U 

Mounting 

Right Angle (M-F) 
Adapter, 

UG-491 B/U 


Straight (M-M) 

UG-274B/U 


Adapter, 


Tee (M-M-F) 



Cap and Chain (F) 

Cap and Chain (M) 
Receptacle 

CW-282/U 
CW-123A,U 
UG-I85/U 

Flange 


Mounted 

Receptac le 

UG-290A/U 

Tetlon 


Insulation 

Receptacle 

UG-928/U 

Rexolite 

Insulation 

Receptacle, Bulkhead 

UG-I094A, U 

3, 8" Thread 


Mounting 

Receptacle, Male 

UG-1 104 U 

3 8" Thread 


Mounting 

Receptacle, Pressurized 

UG-9I2A/U 

7 /16" Thread 


Mounting 

Receptacle, Pressurized 

UG-625B/U 

1 IT Thread 


Mounting 

Receptacle, Pressurized 

UG-91 1 A/U 

Flange 

Rectptacle, Right Angle 

UG-535/U 

3/8" Thread 

Rectptacle, Right Angle 

UG-I098A/U 

Mounting 


Table 3B. Miscellaneous series BNC connectors. 


Description 

Military 

Number 

Engineering 

Data 

Adapter, 

Bulkhead (F-F) 

UG-70I/U 

Pressurized 

Adapter, 

UG-1 138/U 


Bulkhead (F-F) 


Adapter, 

UG-567A/U 


Right Angle (M-F) 


Adapter, 

UG-643/U 


Straight (F-F) 


Adapter, 

UG-642A/U 


Straight (M-M) 


Adapter, Tee (F-M-F) 

UG-566A/U 


Cap and Chain (M) 

UG-1I42/U 


Cap and Chain (F) 

UG-1 143/ U 


Receptacle, 


3 A" Thread 

Bulkhead 

UG-569/U 

Receptacle, 


Mounting 

Bulkhead 

UG-705/U 

Presusrized 

Receptacle, 

UG-568/U 


Panel 



Table 4B. Miscellaneous series C connectors. 
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For RG U 
Cobles 

Plug 

Jock 

Panel 

Jack 

Bulkhead 

Jack 

Hood 

Engineering Data 

RG-5/U 

RG-6/U 

RG-8/U 

RG-8/U 

RG- 1 1 /U 
RG-17/U 
RG-58/U 
RG-59/U 

UG-18D/U 

UG-91A/U 

UG-2IE/U 

UG-I I85A/U 

UG-94A/U 

UG-167E&U 

UG-536B&U 

UG-603A/U 

UG-20D/U 
UG-92A/U 
UG-23E/U 
UG-I 196A/U 
UG-95A/U 

UG-602A/U 

UG-19D/U 
UG-93A/U 
UG-22E/U 
UG-1 187/U 
UG-96A/U 

UG-1095B/U 

UG-593A/U 

UG-159C/U 

UG-160D/U 

UG-556B/U 

UG-106, U 
UG-106/U 
UG-I06/U 

UG-106/U 

UG-177/U 

UG-366/U 

70 Ohm Connectors 
Improved Type 
Captivated Contacts 

70 Ohm Connectors 


Table 5A. Coaxial connector selection guide for series N. 


For RG/U 
Cables 


Plugs 

Reducing Adapters 

Hoods 

RG-8 U 
RG-58. U 
RG-59 U 


PL-259, PL-259A, UG-295 U 

UG-175/U adater to PL-259 
UG-73/U, UG-1 ll'U, UG-203/U 

UG-175, UG-410/U 
UG-1 76/U 

MX-543/U, 

JG-177/U, 

JG-239/U, 

MX-372/U 
MX-539 U 
UG-366 U 


Table 6A. Coaxial connector selection guide for series UHF. 


Description 

Military 

Number 

Engineering Data 

Adapter, 



Bulkhead (F-F) 

UG-30D U 

Pressurized 

Adapter, 


Right Angle (M-F) 

UG-27C/U 


Adapter, 


Right Angle (F-F) 

UG-202A / U 

Panel 

Adapter, 


Mounting 

Straight (F-F) 

UG-29B/U 

Adapter, 



Straight (F-F) 

UG-I018/U 

Not Weatherproof 

Adapter, 


Staright (M-MI 

UG-57B/U 


Adapter, 



Tee (F-F-F) 

UG-28A/U 


Adapter, 


Tee (F-F-M) 

UG-464/U 


Adaptet, 


Tee (F-M-F) 

UG-107B/U 


Cap and Chain 

MX-9I3/U 


Receptacle 

UG-53A/U 

70 Ohm Impedence 

Receptacle 

UG-231 / U 

With Hood 

Receptacle 

UG-367/U 

Receptacle 

UG-680A/U 

Pressurized 

Receptacle, 


Right Angle 

UG-997A/U 



Table 5B. Miscellaneous series N connectors. 


Description 

Military 

Number 

Engineering Data 

Adapter, 

Bulkhead (F-F) 


Rexolite 

UG-224/U 

Insulation 

Adapter, 


Bulkhead (F-F) 

UG-300/U 


Adapter, 

Bulkhead (F-F) 


UG-363/U 

Polystyrene 

Adapter, 


Insulation 

Bulkhead (F-F) 

PL-274 

Adapter, 



Right Angle (M-F) 

UG-297A/U 


Adapter, 


Right Angle (M-F) 

UG-646/U 

Polystyrene 

Adopter, 


Insulation 

Straight (F-F) 

UG-299/U 


Adapter, 



Straight (F-F) 

UG-360 U 

Polystyrene 

Adapter, 


Insulation 

Straight (F-F) 

PL-258 


Adapter, 



Straight (F-F) 

UG-307, U 

Panel 

Adapter, 

Tee (F-M-F) 


Mounting 

UG-298, U 

Receptacle 

UG-296/U 


Receptocle 

SO-239 


Receptacle, 



Bulkhead 

UG-223/U 


Receptacle, 

Rexolite 

Pressurized 

UG-266/U 

Insulation 


Table 6B. Miscellaneous series UHF connectors. 


of the more popular coaxial connectors at fre¬ 
quencies up to 11,000 me. These curves are 
based on actual laboratory measurements of 
improved versions of connectors properly as¬ 
sembled to RG-8A/U cable except for the 
BNC connector which was assembled to 
RG-58/U cable. The non-constant impedance 
UHF series is shown for information pur¬ 
poses only, but it becomes quite obvious why 
this connector is not recommended for use at 
frequencies above 200 me. 

When selecting coaxial connectors, many 
factors must be considered; first of all, the 
coupling mechanism of the connector should 
be selected in accordance with the intended 
service. Where long, massive cables are to be 
joined, the coupling nut and associated re¬ 
taining rings must be correspondingly strong 
such as those in Fig. 8A. When the com¬ 
pleted assembly is to be used under condi¬ 
tions where frequent movement or vibration 
is anticipated, the connection must be strong, 
positive and vibration proof (Fig. 8B and C). 
For light duty where frequent connections and 
disconnections are required such as for test 
equipment, the connection should be quick 
and positive such as illustrated in Fig. 8D. 
Where severe space limitations prevent the 
use of threaded or bayonet mechanisms, push- 
on connectors with detent arrangements are 
useful (see Fig. 8E). In some applications 
“phono” connectors provide a simple and 
economical push-on connector (Fig. 8F). 

Since final connector selection is essentially 
an electrical problem, transmission line prac¬ 
tice is normally employed to determine the 
basic line parameters of impedance and SWR 
once the characteristic impedance of the sys¬ 
tem is known. When the ideal solution of 
these parameters has been found, average 
power, peak voltage and permissible power 
loss must be considered. In this phase, con- 
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For RE U 
Cables 

Plug 

Panel Jack 

Hood 

Engineering Dato 

RG-22/U 

RG-22/U 

UG-IS2/U 

UG-421B/U 

UG-I03A/U 

UG-423B/U 

UG-106/U 

Not Weotherprof 
Weatherproof 


Table 7 A. Coaxial connector selection guide for UHF twin series. 


nector-cable combinations must be chosen that 
satisfy the operating requirements; at this 
point it is often necessary to make compro¬ 
mises in the final choice. 

Connector-cable combinations that appear 
satisfactory from the standpoint of the elec¬ 
trical requirements should then be analyzed 
for operating temperature, mounting methods 
and coupling requirements. Many connectors 
that are employed internally do not require 
weatherproofing and a less expensive connec¬ 
tor can frequently be used. In general, con¬ 
nectors which are used outside must be 
weatherproofed. 

To reduce the SWR and impedance dis¬ 
continuities to a minimum, coaxial connectors 
must be designed to have the same charac¬ 
teristic impedance as their mating cable. Ac¬ 
tually, the objective is to make the connector 
a homogenous electrical extension of the 
cable itself. In this way the practical upper 
frequency limit of the complete assembly 
often exceeds 10,000 me. Expansion, due to 
temperature, may cause a discontinuity by 
separating the cable from the clamp within 
the connector. For this reason, great empha¬ 
sis is put on the metal-to-metal braid clamping 
mechanism using large contact areas. In some 
cases it is advantageous to insure that the 
center conductor is mechanically held in a 
fixed position by a captivated contact arrange¬ 
ment. 

Additionally, coaxial connectors must be 
designed so that they operate safely at the 
maximum rating of the cables with which they 
are used. The most difficult of these require¬ 
ments is the peak voltage rating. This is ac¬ 
complished in several ways. First, physical 
changes where high voltage gradients might 
occur must be kept to a minimum; and sec¬ 
ond, a good high-quality dielectric must be 


Description 

Military 

Humber 

Enginering Dot- 

Adapter, 

Right Angle (M-F5 

L'G-104 U 

Not 

weatherproof 

Adapter, 


Right Angie (M-F) 

UG-9.31 11 

Weatherproof 

Adapter, 

Straiaht (F-F) 

UG-105 U 

Not 

weatherproof 

Adapter, 



Sfra>aht (F F> 

L G 493A U 

Weatherproof 

Adapter, 

Tee SF-M-FS 

UG-196 'U 

Not 

weatherproof 


Table 7B. Miscellaneous series UHF twin 
connectors. 


used throughout the connector. Also, provi¬ 
sions should be made to avoid the develop¬ 
ment of air pockets at the mating boundaries 
of connector pairs. 

Actually, connector selection is not nearly 
as complex as it might sound at first. For 
amateur application, there are only three 
types of connectors that are generally used; 
series UHF, BNC and N. These series will 
satisfy nearly any amateur requirement, but 
series C or phono connectors may be useful 
in some special applications. 

The “Connector Selection Guides” in 
Tables 3 through 7 were prepared as an aid in 
the selection of connectors for use with speci¬ 
fic cables. The cables listed are those that are 
most apt to be used in amateur work. When 
selecting a connector for use with coaxial 
cables not listed in the “guide,” reference to 
the “Coaxial Cable Assembly Groups” chart 
in Table S may be helpful. In essence, there 
are fourteen main groups of RG-/U cables 
within the large number available. For ex¬ 
ample, RG-8A/U belongs to cable group “F” 
as do RG-9, -31, -87, -165, -213, -214 and 
-229/U. Therefore, connectors listed in the 
guide for RG-8/U may also be used with any 
of the other coaxial cables in the same assem¬ 
bly group. 

Coaxial connector installation 

It must be remembered that the primary 
function of the coaxial cable connector is elec¬ 
trical and every available provision should be 
made to support it mechanically. Occasionally, 
the mounting environment will prevent sup¬ 
porting the cable at intervals as often as de¬ 
sired and a larger, stronger connector must 
be used. In addition, the cable may be re¬ 
quired to follow the contour of a building or 
corner or roof peak; in such a case, larger 
connectors should be used to preclude prema¬ 
ture failures. 

Many connectors are attached to panels or 
bulkhead partitions. There are three standard 
methods for attachment of these fittings. The 
most common is the “single hole mount”; the 
connector has an external thread and is locked 
to the panel with a hex nut and lock-washer. 
In some cases a method of keying the con¬ 
nector to the panel is employed. The three 
main types are single Hat on the connector 
body requiring a “D” hole in the chassis, a 
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male female 



SERIES LT CONNECTORS 


frn If*. t abS£ COA«t*l CABLES with £ OHCi ECT.Rri: Dt&tttrES Ql S/** 

the fluntn amd outer ccnouctor cuucriERS A*as tatttcme characteristics 
ARE RETAINED tMBOOGM THE CMMSCmm to MAiNfASN ?h£ *«CW POWER AND 

vsnr tXAnacTEmsTics or twt cable 


SERIES N CONNECTORS 

*m USE WITH MCtXUM »2E coajtt*!- CABLES SUCH *5 SG-8/U FROM DC <JP TO 
IQJXffl MC THiHEADED CCSKl.« ENSURES POSITIVE CONNECTION UNDER ROUGH USAGE 
NOTE THE STEPPED CONTACT RETAINER IN THE MALE CONNECTOR AND THE CtUNTER- 
80RE0 OELECTR1C IN THE FEMALE CONNECTOR; THESE ARE DELIBERATE IMPEDANCE 

discontinuities to compensate pop discontinuities in the contact pin and outer 
CONDUCTOR RESPECTIVELY, 


male female 


.jg 


|M 

rsa. i ; 
,4^ i 




SERIES BNC CONNECTORS 

♦OR Uf€ WITH small COAXIAL CASUS such as rg-smu WHERE the quick 
COW lCT-ttSLCNHECT FEATURE ©F THE BAYONET COUPLING (S DESIRABLE TO 
MA.NTASN THE WCLECTWC CROSS SECTION THROUGH MATED CONNECTORS, THE 
^ELECTRIC **• 1*€ FEMALE CONNECTOR is -SHAFTS FIT INTO THE MALE'S 

ttUNtEWPAflT Mf*sr\,tQ 'tfKSfONS OF THESE CONNECTORS **#* #£ USED «£* 
TO 10,000 MC 


SERIES OOS CONNECTORS 

FOR U5E WITm MEDIUM SIZE COAxiAl CASlES t»i APPLICATIONS WHERE ODES 
NOT PERMIT EAST TURNING OF THREADED OR BAYONET CONNECTORS THESE 
CONNECTORS FEATURE QUICK CONNECT-DISCONNECT OPERATION THROUGH A 
THREE BALL COUPLING MECHANISM SIMILAR TO THAT USED ON AlH HOSES. 






SERIES UHF CONNECTORS 


COR USE WITH MEDIUM SIZE CABLES AT MODERATE R-F FREQUENCIES UP TO 200 Mt 
THESE CONNECTORS ARE NEITHER WEATHERPROOF NOR IMPEDANCE MATCHED, BUT VAT 

m. USED *** NOM-CWTIOIt. SENtNAL PURPOSE APPLffi*Tl®*«, 



PUSH-ON CONNECTORS 

I0« USE WTh small SIZE COAXIAL CABLES IN NON-CRITICAL, LOW-POWER 
APPLICATIONS up to ISO MC THESE CONNECTORS ARE ECONOMICAL AND 
EAST TD ASSEMBLE. 


Fig. 8. Cutaway drawings of series LT, N, UHF, BNC, QDS and push-on connectors. 


double flat requiring a special hole in the 
panel or a bent tab on the connector requiring 
a notched hole in the chassis. When large 
thick chassis are used, the connector may be 
screwed into, press fit or soldered to the 
chassis as desired. 

Outdoor use of connectors 

While steps have been taken in all of the 
more modem coaxial connectors to achieve 
moisture-proofing, none of the connectors may 
be classified as entirely waterproof and suitable 
for outdoor use unless protected by additional 
coverings. The most common practice used to 
protect the mating surface between plug and 
receptacle is to pack one side with silicone 
grease. The connectors are then mated and 
any excess grease is forced to the outside of the 
connector where it may be wiped off. The 
grease tends to dry and form voids after a 
period of time however, and should be re¬ 
placed periodically. If not replaced, the voids 
within the grease may become water traps 
during periods of temperature change with 
high humidity. In some cases packing will 
adversely effect the operation of the cable at 
UHF frequencies. This is because matched 
connectors for use above 1000 me utilize high 
impedance compensating air sections at the 
mating surfaces. Silicone grease has a greater 
dielectric constant than air and packing the 
mating surface results in a low impedance 
section with resultant mismatch. 

An alternate and preferred method of 
weatherproofing is to utilize connectors with 


threaded mating surfaces such as type N or 
UHF. The mating threads on the receptacle 
side can be coated with a waterproof varnish 
such as Glyptal just prior to making the con¬ 
nection. Then, after assembly, the outer sur¬ 
face of the mated pair may be covered with 
the same varnish. UHF series connectors may 
be coated with varnish on the outside hut not 
on the threaded surface, because in these con¬ 
nectors the rf current path takes place along 
the threaded surface. Unfortunately, the use 
of Glyptal varnish may only be used once 
since it renders connectors useless for future 
mating. 

A third method of waterproofing coaxial 
connector assemblies is to wrap a good quality 
pressure-sensitive vinyl tape over the junction 
as shown in Fig. 9. As in the case of silicone 
grease protection, the tape should he periodi¬ 
cally replaced. 

For best results, the tape wrap should be 
installed in the following manner: 

1. After the two lengths of cables are con¬ 
nected together, tightly wind tape 
behind each connector to obtain a 
smooth contour between connector and 
cable. 

2. Tightly wrap several layers of tape over 
the entire assembly. Lise a 50% overlap 
and wind each of the layers in opposite 
directions; a minimum of four layers 
should be used for maximum protection. 

3. The completed tape covering should 
extend beyond each connector a mini¬ 
mum of eight times the diameter of the 
cable. 
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WIND PLASTIC ELECTRICAL TAPE AROUND CABLE 
IMMEDIATELY BEHIND CONNECTORS TO PROVIDE A 
SMOOTH CONTOUR BETWEEN CABLE AND CONNECTORS, 



WRAP SEVERAL LAYERS OF TAPE WITH A 50% OVER¬ 
LAP OVER THE CONNECTORS AND BUILT-UP JUNCTIONS. 
EACH OF THE LAYERS SHOULD BE WRAPPED IN REVERSE 
DIRECTIONS, 

Fig. 9. Toping coaxial cable junctions. 

The best method to remove the tape is to un¬ 
wrap it. A knife may be used for this purpose, 
but care must be taken not to cut into the 
plastic jacket of the cable. The recommenda¬ 
tion here is to cut the tape in the immediate 
vicinity of the metal connector and peel it olf. 

Coaxial connector assembly 

The coaxial connector is a highly engineered 
device and even the smallest mechanical 
dimension or material characteristic may be 
of great electrical or mechanical significance. 
Accordingly, the cable assembly operation 
must carry out the objective of the original 
design if the connector is expected to operate 
to its fully intended capabilities. 

Where the assembly instructions show the 
cable’s dielectric butting the connector’s di¬ 
electric, every precaution should be taken that 
the assembly method insures a positive butt. 
If the connector is to be used at ultra high 


frequencies with a low SWR, the development 
of air pockets because of loose butt joints or 
rounded dielectric corners will give rise to 
impedance mismatches proportional to the fre¬ 
quency of operation. In high voltage cables air 
pockets or loose joints materially reduce the 
peak voltage capability of the entire assembly. 

Loose butt joints usually develop unless the 
dielectric trimming process is made one of the 
last assembly operations. Rounded corners 
develop because of excess heating during 
soldering or through a mistaken notion that all 
“sharp edges should be avoided.” It is ex¬ 
tremely important that the dielectric be cut at 
perfect right-angles to the center conductor; 
no notches should be permitted. Correct 
methods of stripping the cable dielectric and 
jacket are shown in Fig. 10. 

Air pockets between the inner conductor 
and the dielectric of the cable usually develop 
due to excessive heat when soldering the 
center contact of the connector onto the inner 
conductor of the cable. Some of the dielectric 
is softened, and through movement of the 
inner conductor, a larger hole is formed. 

Finally, precautions should be taken during 
the assembly process to insure that the center 
contact of the connector rests at its proper 
lateral position as shown in Fig. 11. In many 
connectors, the exact axial distance between a 
point on the connector shell and the tip of the 
pin is an electrical matching circuit. In type N 
connectors this is the case where the male pin 
steps down before entering the female pin of 
the mating connector, leaving a deliberate 
radial notch—compensated by the overhung 
iris in the inside dimension of the outer con¬ 
ductor. 

Many times, misalignment results from as¬ 
sembling connectors to both ends of a rela¬ 
tively long cable while it is still coiled. When 





INCORRECT CORRECT INCORRECT CORRECT 

Fig. 10. Stripping coax cable jacket and dielectric. Fig. 1 1, Installing center contact. 


108 


73 MAGAZINE 










RG- U 

Cable 

Group 

RG- U 

Cable 

Group 

I 

RG-/U 

Cable 

Group 

5 

0 

1 62 

B 

148 

H 

6 

E 

1 63 

J 

149 

H 

8 

F 

i 71 

B 

159 

A 

9 

F 

79 

J 

164 

N 

10 

G 

81 

K 

165 

F 

1 1 

H 

82 

M 

166 

G 

13 

H 

87 

F 

210 

B 

17 

N 

89 

J 

212 

D 

18 

P 

100 

C 

213 

F 

21 

D 

1 14 

J 

214 

F 

29 

A 

116 

G 

215 

G 

31 

F 

118 

L 

216 

H 

32 

G 

124 

B 

218 

N 

35 

P 

133 

J 

219 

P 

38 

D 

140 

B 

222 

D 

39 

E 

141 

A 

223 

A 

55 

A 

142 

A 

225 

F 

58 

A 

143 

D 

227 

G 

59 

B 

144 

H 

228 

L 


Table 8A. Coaxial cable assembly groups. 


it is uncoiled, the ends of the center conduc¬ 
tor may assume a different position with 
respect to the ends of the outer braid. For 
similar reasons, a connector should not be as¬ 
sembled to cable under temperature extremes. 

Except for the UHF series of connectors, 
the only soldering operations encountered dur¬ 
ing connector to cable assembly is in joining 
the center contact of the connector to the inner 
conductor of the cable. However, there are 
two major precautions which must be observed 
during this operation. It is imperative that a 
good solder bond be made between the pin 
and the inner conductor of the cable over the 
entire depth of the pin. Otherwise, a signifi¬ 
cant inductive reactance may be created be¬ 
cause the hole in the pin and the inner con¬ 
ductor form the conductors of a miniature 
short-circuited coaxial line having significant 
electrical length at UHF frequencies. 

Also, any excess solder must be removed so 
that the step contour between the pin and the 


cable conductor corresponds essentially to the 
original dimensions. A change in dimensions 
because of excessive solder acts like a shunt 
capacitor and is in effect a circuit change 
within the connector. 

Complete assembly instructions for type 
BNC, N and UHF connectors are provided in 
Fig. 12 through 22. Note that standard series 
N connectors come in two different versions, 
one with a v-groove gasket, the other with a 
cylindrical gasket, but that the assembly 
sequence is basically the same. 

During connector assembly, there are five 
basic rules which must be followed to obtain 
proper operation. 

1. Closely follow the recommended assem¬ 
bly instructions to insure proper SWR 
and voltage ratings. 

2. Do not apply more heat than necessary 
during soldering operations. Use crimped 
or clamped connections on cable braid 
to prevent heat distortion of the dielec¬ 
tric. 

3. Do not exert excessive force in tighten¬ 
ing fittings containing rubber or plastic 
gaskets as permanent deformation will 
result; occasional light retightening is 
preferred. 

4. Carefully remove all filings, loose solder 
and other foreign objects from the 
connectors prior to assembly; observe 
cleanliness during all operations. Ex¬ 
traneous matter in connectors reduces 
power and voltage ratings and increases 

the SWR of the assembly. 

5. Use extreme care in the assembly and 
grounding of connectors operating at 
high voltages to reduce corona and 
radiated noise. 


Cable 

Group 

Center 

Conductor 

Dielectric 

Maximum C 

Braid 

limensions 

Jacket 

Armor 

RG-/U Cables 

Imped¬ 

ance 

(ohms) 

A 

0.040 

0.121 

0.177 

0.216 

.. 

29, 55, 58, 141,142, 

50 







159, 223 


B 

0,030 

0.151 

0.206 

0.251 

_ 

59, 1 24, 1 40 

75 






62, 71, 210 

93 

C 

0.096 

0.151 

0.206 

0.251 

— 

100 

35 

D 

0 061 

0 194 

0.263 

0.342 

— 

5, 21,38, 143, 212, 

50 







222 

75 

E 

0.030 

0.194 

0.263 

0.342 

— 

6,39 

F 

0.096 

0.295 

0.357 

0.435 

— 

8 , 9, 31,87, 165, 213, 

50 







214, 225 


G 

0 096 

0 295 

0.357 

0.435 

0 51 1 

10, 32, 116, 166. 215, 

50 







227, 229 


H 

0.061 

0.295 

0.357 

0.435 

— 

1 1, 13, 144, 148, 149, 

75 







216 


J 

0.030 

0.295 

0.357 

0.435 

— 

133 

95 







63, 79, 89, 144 

125 

K 

0.081 

0.334 

0.379 

-- 

— 

81 

50 

L 

0.198 

0.640 

0.670 

0.745 

0.813 

1 18, 228 

50 

M 

0.127 

0.650 

0.755 

— 

— 

82 

50 

N 

0.198 

0.695 

0.761 

0.888 

— 

17, 218 

50 







164 

75 

P 

0.198 

0.695 

0.761 

0.888 

0.963 

18, 219 

50 







35 

75 


Table 8B. Coaxial cable assembly groups. 
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SERIES UHF 
AMPHENOL 83-1SP 



COUPLING 

RING 




CUT END OF CABLE SHARP AND SQUARE. STRIP 
CABLE JACKET 1-1/8“ 


BARE S/8" OF CENTER CONDUCTOR TRIM BRAID 
AS SHOWN TIN CENTER CONDUCTOR AND 
EXPOSED BRAID 




SCREW PLUG SUB-ASSEMBLY ON CABLE. SOLDER 
BRAID THROUGH SOLDER HOLES SOLDER CENTER 
CONDUCTOR, DO NOT USE EXCESSIVE HEAT. 



Fig. 12. Series UHF assembly instructions for Amphenol 83-1SP. 


Coaxial connector assembly group charts 

The “Coaxial Cable Assembly Group Charts” 
in Table 8 are useful in selecting coaxial con¬ 
nectors for various size coaxial cables. The 
first part of the charts list 57 of the most 
popular coaxial cables and the lettered assem¬ 
bly group to which they belong. RG-8/U for 
example, is in assembly group “F.” 

The second part of the chart lists the dimen¬ 
sions of each of the cables within a group and 
their characteristic impedance. Cables within 
group “F" for example, include RG-8. -9, -31, 
-87, -165, -213, and -214/U. 

The primary use of these charts is in the 
selection of coaxial connectors. In the “Coaxial 
Connector Index” in Table 9. only one type of 
RG-/U cable is listed for each connector. How¬ 
ever, the same connector may be used with 
any other coaxial cable in the same assembly 
group. For example, the UG-21E/U type N 
improved plug is listed for cable type RG-8/U. 
This indicates that the UG-21E/U plug is 


suitable for any of the other cables in the “F” 
assembly group. 

These charts are also useful when selecting 
connectors for cables which are not listed. In 
this event, the various dimensions of the cable 
are compared to the group chart to determine 
which group is most applicable; suitable con¬ 
nectors are then selected accordingly. 

As an aid in connector selection, identifica¬ 
tion and assembly, the “Connector Index” in 
Table 9 lists all of the type BNC, N and UHF 
coaxial connectors currently available along 
with description, type, equivalent Amphenol 
part number and applicable RG-/U cables. 
Many of these connectors have very subtle 
differences which may be recognized only from 
the information in the “engineering data” 
column of the table. 

Type designation refers to standard (S), 
improved (I) and captivated contact (CC) 
assembly techniques. This index is indispens¬ 
able in determining what method to use when 
assembling a particular connector. 
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Fig. 13. Assembly instructions for UHF series UG-203/U. Fig. 14. Assembly instructions for UHF series reducing adapters. 
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Table 9. Coaxial connector index. 


Charted by cable size and coupling method 


Military 

Number 

UG-9/U 

UG-IO/U 

UG-I I /U 

UG-I2/U 

UG-I3/U 

UG-I4/U 

UG-I5/U 

UG-16/U 

UG-I7/U 

UG-18/U 

UG-I8B/U 

UG-I8C/U 

UG-I8D/U 

UG-I9/U 

UG-19B/U 

UG-19C/U 

UG-I9D/U 

UG-20/U 

UG-20B/U 

UG-20C/U 

UG-20D/U 

UG-21/U 

UG-2IB/U 

UG-2IC/U 

UG-2ID/U 

UG-2IE/U 

UG-22A/U 

UG-22B/U 

UG-22C/U 

UG-22D/U 

UG-22E/U 

UG-23/U 

JG-23A/U 

UG-23B/U 

UG-23C/U 

UG-23D/U 

UG-23E/U 

UG-27A/U 

UG-27B/U 

UG-27C/U 

UG-28A/U 

UG-29/U 

UG-29A/U 

UG-29B/U 

UG-30/U 

UG-30C/U 

JG-30D/U 

UG-57/U 

JG-57A/U 

UG-57B/U 

UG-58/U 

UG-58A/U 

UG-73/U 

UG-83/U 

UG-83A U 

UG-83B/U 

UG-88/U 

UG-88A/U 

UG-88B/U 

UG-88C/U 

UG-88D/U 

UG-88E/U 

UG-89/U 

UG-89A/U 

UG-89B/U 

UG-89C/U 

UG-90/U 

UG-9IA/U 

UG-92A/U 

UG-93A/U 

UG-94A/U 

UG-95A/U 

UG-96A/U 


Description 


For RG/U 
Cables 
Type 


Amphenol 

Number 


Plug 

Panel Jack 

Jack 

Jack 

Panel Jack 

Jack 

Plug 

Panel Jack 

Jack 

Plug 


Jack 

Jack 

Jack 

Jack 

Jack 

Right Angle Adapter 
Right Angle Adapter 
Right Angle Adapter 
Tee Adapter (F-F-F) 
Straight Adapter 
Straight Adapter 
Straight Adapter 
Bulkhead Adapter 
(F-F) 

Bulkhead Adapter 
(F-F) 

Bulkhead Adapter 
(F-F) 

Straight Adapter 
(M-M) 

Straight Adapter 

(M-M) 

Straight Adapter 
(M-M) 

Receptacle (70 ohm) 
Receptacle (70 ohm) 
Plug 

Adapter, N (F) to 
UHF (M) 

Adapter, N (F) to 
UHF (M) 

“SRfW ltl 

Plug 

Plug 

Plug 

Plug 

Plug 

Plug 

Jack 

Jack 

Jack 

Jack 

Panel Jack 
Plug (70 ohm) 

Jack (70 ohm) 

Panel Jack (70 ohm) 
Plug (70 ohm) 

Jack (70 ohm) 

Panel Jack (70 ohm) 


82-86 

82-203 

82-3203 

3500 

82-87 

82-207 

82-3207 

42000 

82-88 

82-210 

82-3210 

3900 

82-61 

82-96 

82-202 

82-3202 

7500 

82-62 

82-95 

82-208 

82-3208 

48000 

7600 

82-63 

82-94 

82-209 

82-3209 

82-64 

82-98 

82-213 

82-99 

15000 

82-65 

82-101 

82-66 


31-002 

14525 

31-018 

31-202 

31-2202 

31-3202 

31-005 

31-019 

31-205 

31-2205 

1300 

7200 

7700 

7800 

82-84 

82-89 

82-90 


Engineering 

Dota 


Rexolite Insul. 


Not Weather- 
Proof 

Teflon Insul. 
Teflon Insul. 
Teflon Insul, 
Rexolite Insul. 
Teflon Insul. 
Teflon Insul. 
Teflon Insul. 
Rexolite Insul. 
Teflon Insul. 
Teflon Insul. 
Teflon Insul. 
Rexolite Insul. 
Teflon Insul. 
Teflon Insul. 
Teflon Insul. 
Teflon Insul. 
Rexolite Insul. 
Teflon Insul. 
Teflon Insul. 
Teflon Insul. 
Teflon Insul 
Not Weather- 
Proof 

Rexolite Insul. 
Teflon Insul. 
Teflon Insul. 
Teflon Insul. 
Teflon Insul. 


Rexolite Insul. 
Teflon Insul. 
Teflon Insul. 

Rexolite Insul 

Glass Insul 

Glass Insul. 

Rexolite Insul. 

Teflon Insul. 

Teflon Insul. 


Rexolite/Teflon 
Insulation 
Rexolite/Bake- 
lite Insul. 
Teflon Insul. 
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I 



For RG/U 


Military 




Cables 

Amphenol 

Number 

Series 

Description 

Type* 

Type 

Number 

UG-I06/U 

N 


_ 

_ 

83-1H 

UG-107/U 
UG-I07A/U 
UG-I07B/U 
UG-I 1 1/U 

N 

N 

N 

UHF 

Tee Adapter (F-M-F) 
Tee Adapter (F-M-F) 
Tee Adapter (F-M-F) 
Plug 

— 

59 

4800 

82- 36 
82-102 

83- 750 

UG-1 46/ U 

— 

Adapter, N (F) to 

— 

— 

4400 

UG-I59A/U 

N 

UHF (M) 

S 

5 

17500 

UG-I59B U 

N 

Bulkhead Jack 

1 

5 

15550 

UG-1 60A/U 

N 


s 

8 

82-67 

UG-1 60B / U 

N 

Bulkhead Jack 

s 

8 

82-93 

UG-160C / U 

N 

Bulkhead Jack 

1 

8 

— 

UG-160D/U 

N 


1 

8 

91025 

UG-I67A/U 

N 


s 

17 

82-104 

UG- 171 U 

— 

Adapter, UHF to 

— 

* - 

-- 

UG-I 73/U 

UG-I 75/U 

UHF 

UHF 

British 

Reducing Adapter 
Reducing Adapter 

— 

38 

58 

83-185 

UG-1 76/U 
UG-177/U 

UHF 

UHF 

Reducing Adapter 

z 

59 

58 

83-168 

83-765 

UG-I85/U 

UG-188/U 

BNC 

N 

Receptacle 

Plug 

s 

58 

4500 

23250 

UG-197/U 

— 

Adapter, UHF to 

— 

— 

— 

UG-201/U 

-- 

British 

Adapter, N (F) to 

— 

— 

31-830 

UG-201A U 

_. 

BNC (M) 

Adapter, N (F) to 

—. 

— 

31-216 

UG-202 U 

N 

BNC (M) 

Right Angle Adapter 

— 

--- 

— 

UG-203. U 

UHF 

(F-F) 

Plug 

— 

59 

83-776 

UG-204A/U 

N 

Plug 

Plug 

s 

14 

82-105 

UG-204C/U 

N 

1 

14 

82-214 

UG-223/U 

UHF 

Bulkhead Receptacle 

— 

— 

-- 

UG-224/U 
UG-231 i U 

UHF 

N 

Bulkhead Adapter 

(F-F) 

— 

*- 

29500 

UG-239/U 

UHF 

Receptacle 

— 

— 

2750 

UG-253 U 


Hood 

j -— 

59 

— 

BNC 

Bulkhead Jack, Pres- 

—. 

58 

— 

UG-254A 'U 

BNC 

surized 

Receptacle, Pres- 

— 

— 

31-016 

UG-255/U 





2900 


Adapter, BNC (F) to 

- — 

— 

UG-260/U 

BNC 

UHF (M) 

s 

59 

31-012 

UG-260A/U 

BNC 


s 

59 

31-021 

UG-260B/U 

BNC 


1 

59 

31-212 

UG-260C/U 

BNC 

Plug 

1 

59 

31-2212 

UG-261 /U 

BNC 


s 

59 

31-015 

UG-261A/U 

BNC 


s 

59 

31-022 

UG-261 B/U 

BNC 

Jack 

1 

59 

31-215 

UG-262/U 

BNC 

Panel Jack 

s 

59 

31-01I 

UG-262A. U 

BNC 

Panel Jack 

s 

59 

31-023 

UG-262B/U 

BNC 

Panel Jack 

1 

59 

31-21 1 

UG-266/U 

UHF 

Receptacle, Pres- 

— 

— 

4575 

UG-273/U 


surized 



31-028 

— 

Adaptr, BNC (M) to 
UHF (F) 

Tee Adapter (F-M-F) 

— 

-- 

UG-274/U 

BNC 

_ 


31-008 

UG-274A U 

BNC 

Tee Adapter (F-M-F) 

— 

— 

31-208 

UG-281, U 

N 

Panel Jack 

s 

58 

3525 

UG-282/U 

— 

Adapter, BNC (M) to 

— 

— 

— 

UG-290 U 

BNC 

Binding Post 
Receptacle 

_ 

. 

31-003 

UG-290A/U 

BNC 

Receptacle 

— 

— 

31-203 

UG-291 / U 

BNC 

Panel Jack 

s 

58 

31-001 

UG-291 A/U 

BNC 

Panel Jack 

s 

58 

31-020 

UG-291 B/U 

BNC 

Panel Jack 

1 

58 

31-201 

UG-295/U 

UHF 

Plug 

— 

8 

— 

UG-296/U 

UHF 

Receptacle 

— 

8 

•-• 

UG-297 U 

UHF 

Right Angle Adapter 

— 

— 

— 

UG-298 / U 


(M-F) 




UHF 

Tee Adapter (F-M-F) 

*—• 

•- 

— 

UG-299 U 

UHF 

Straight Adapter (F-F) 

— 

— 

— 

UG-299 U 

UHF 

Straight Adapter 

—. 

-. 

— 

UG-300 U 


(F-F) 




UHF 

Bulkhead Adapter 

— 

--- 

*- 

UG-306 U 


(F-F) 



31-009 

BNC 

Riaht Angle Adapter 

— 

— 

UG-307/U 


(M-F) 




UHF 

Straight Panl Mount- 

—- 

— 

*- 

UG-314 , U 


ing Adapter 




— 

Adapter, N (F) to 

— 

•- 

-- 

UG-318 U 

| 

UHF (M) 



26700 

— 

Adapter, N (F) to 

— 

-- 

UG-332/U 


UHF (F) 




— 

Adapter, UHF (M) to 

— 

— 

5800 


’ 

Binding Post 





Engineering 

Data 


Rexolite Insul. 
Teflon Insul. 
Teflon Insul. 
Filled Bake- 
life 

Not Weather¬ 
proof 


Not Weather¬ 
proof 


Filled Bake- 
lite 

Rexolite Insul. 
Teflon Insul. 

Rexolite Insul. 

With Hood 


Rexolite Insul. 


Rexolite Insul. 

Teflon Insul. 
Beryllium 
Contacts 
Rexolite Insul. 
Rexolite Insul. 
Teflon Insul. 
Rexolite Insul. 
Rexolite Insul. 
Teflon Insul. 
Rexolite Insul. 

Non-constant 
Impedance 
Rexolite Insul. 
Teflon Insul. 
Rexolite Insul. 


Rexolite Insul. 
Teflon Insul. 
Gold Plated 
Contacts 
Not Weather¬ 
proof 


Rexolite Insul. 
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Military 

Number 

UG-335/U 

UG-349/U 

UG-349A/U 

UG-357/U 

UG-358/U 

UG-360/U 

UG-363/U 

UG-365/U 

UG-366/U 

UG-367/U 

UG-372/U 

UG-414/U 

UG-447/U 

UG-464/U 

UG-483/U 

UG-484/U 

UG-486/U 

UG-487/U 

UG-491/U 

UG-491A/U 

UG-492A/U 

UG-492B/U 

UG-527/U 

UG-535/U 

UG-536/U 

UG-536B/U 

UG-556/U 

UG-556A/U 

UG-557/U 

UG-557A/U 

UG-589/U 

UG-593/U 

UG-593A/U 

UG-594A/U 

UG-602/U 

UG-602A/U 

UG-603/U 

UG-603A/U 

UG-604/U 

UG-606/U 

UG-624/U 

UG-625/U 

UG-625B/U 

UG-646/U 

UG-657/U 

UG-680/U 

UG-909/U 

UG-909B/U 

UG-910/U 
UG-910B/U 
UG-91 1 A/U 

UG-912/U 

UG-913/U 
UG-913A/U 
UG-914/U 

UG-928/U 

UG-935A/U 

UG-936A/U 

UG-940A/U 

UG-941A/U 

UG-959/U 

UG-959A/U 

UG-978/U 

UG-982/U 

UG-987/U 


UG-997A/U 

UG-1003/U 


Description 

Adapter, N (M) to 
BNC (FI 

Adapter, N (M) to 
BNC (F) 

Adapter, N (M) to 
BNC (F) 

Receptacle 

Plug 

Straight Adapter 
(F-F) 

Bulkhead Adapter 

Receptacle 

Hood 

Receptacle 

Hood 

Flanged Feedthrough 
Adapter (F-F 
Receptacle 

Tee Adapter (F-F-M) 
Jack 

Jack 

Plug 

Plug 

Straight Adapter 
(M-M) 

Straight Adapter 

(M-M) 

Pressurized Bulkhead 
Adapter (F-F) 
Pressurized Bulkhead 
Adapter (F-F) 

Plug 

Right Angle Recep¬ 
tacle 
Plug 

Plug 

Bulkhead Jack 

Bulkhead Jack 

Plug 

Plug 

Plug 

Panel Jack 

Panel Jack 

Right Angle Jack 

Jack 

Jack 

Plug 

Plug 

Receptacle 

Adapter, N (M) to 
BNC (M) 

Bulkhead Jack 

Receptacle 

Receptacle 

Right Angle Adapter 

(M-F) 

Pressurized Recepta- 
cle i 

Receptacle 

Bulkhead Jack 

Bulkhead Jack 

Bulkhead Jack 
Bulkhead Jack 
Pressurized Recepta¬ 
cle 

Pressurized Recepta¬ 
cle 

Right Angle Plug 
Right Angle Plug 
Feedthrough Adapter 
(F-F) 

Receptacle 

Panel Jack 

Bulkhead Jack 

Jack 

Plug 

Plug 

Plug 

Adapter, BNC to Ba¬ 
nana Jock 
Plug 

Adapter, BNC to two 
Male Banana 
Plugs 

Right Angle Recepta¬ 
cle 
Plug 


For RG U 
Cobles 
Type 


Amphenol 

Number 


31-217 

83-21R 
83-21SP 


83-1 HP 
47000 

31-817 


8425 

31-218 

31-220 

31-2220 


2075 

5575 
31-236 
83-1AP 

31-102 


31-206 


31-207 

31-237 

31-238 

31-204 

3I-2T9 

1 100 
82-21 1 
16250 
82-212 
82-204 
6775 


Engineering 

Data 

Rexolite/Teflon 
Insulation 
Rexolite/Teflon 
Insulation 
Teflon Insul, 


Filled Bake- 
lite 

Polystyrene 
Insulation 
Polystyrene 
Insulation 
Turret Terminal 


Rexolite Insul. 

Not Weather¬ 
proof 


Glass/Teflon 

Insulation 

Glass/Teflon 

Insulation 


Rexolite Insul. 
Teflon Insul. 


For Single Wire 


Rexolite Insul. 
Teflon Insul. 
Rexolite Insul. 
Teflon Insul. 


Rexolite Insul. 
Rexolite Insul. 
Teflon Insul. 
Polystyrene 
Insulation 
Rexolite Insul. 

I Gloss/Teflon 
Insulation 
l/ 2 " Thread 
Mounting 
1 / 2 " Thread 
Mounting 


Glass/Teflon 

Insulation 


Rexolite Insul. 


Armor Clampirg 
Armor Clamping 


Armor Clamping 


Armor Clamping 
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Military 

Number 

UG-1006 'U 
UG-10I7/U 

UG-I018/U 

UG-1033/U 

UG-1034/U 

UG-I052/U 
UG-I 055, U 
UG-1056/U 
UG-1082/U 
UG-I094/U 
UG-I095A/U 
UG-1098,- U 

UG-I104/U 
UG-I 174/U 

UG-I 185/U 
UG-I 185A/U 
UG-1186 U 
UG-I 187/U 
UG-I 195, U 

MX-367 

MX-539 

MX-543 

MX-913 

MX-I95A 

PL-258 

PL-259 

PL-259 

PL-259A 

PL-259A 


SO-239 

SO-239 

SO-239A 


Description 

Plug 

Adapter, UHF to Ba¬ 
nana Jack 
Straight Adapter 
Plug 

Adapter, BNC (F) to 
N (F! 

Panel Jack 
Panel Jack 
Jack 
Plug 

Receptacle 
Parel Jack 
Right Angle Recepta¬ 
cle 

Male Receptacle 
Right Angle Recepta¬ 
cle 
Plug 

Piuq 

lack 

Panel Jack 
Plug 

Hood 

Hood 

Hood 

Cap and Chain (M) 
Hood 

Straight Adapter 
IF-F) 

Plug 

Plug 

Plug (Clamp set 
screw} 

Plug (Clamp set 
screw) 

Bulkhead Adapter 
(F-F) 

Receptacle 

Receptacle 

Receptacle 


For RG/U 
Cobles 
Type 


Amphenol 

Number 


Engineering 

Data 


31-221 

36250 

31222 


82-312 

82-3312 

82-313 

82-314 


10925 

5375 

5475 

82-106 

87175 


83-1 SP 
83-822 
83-1SPN 


83-1R 

83-1RTY 

83-798 


Rexel ite Instil 


Filled Bakelite 
Teflon Insul. 
Mica Filled 

Teflon Insul. 


Mica Filled 
Polystyrene 
Teflon Insul. 


Buy these excellent Radio Society of Great Britain Handbooks 

The RSGB Amateur Radio Handbook I 


This fabulous 540 page hardbound handbook completely anil 
thoroughly covers every aspect of amateur radio; tubes, 
transistors, receivers, transmitters, vhf gear, antennas, sideband, 
FM, mobile equipment, noise and interference, propogation, 
keying, modulation, power supplies, measurements, operating 
and station layout ana much, much more. It is completely illus¬ 
trated with photographs and drawings. This handbook is very 
well written and completely understandable. The RSGB tries 
to help hams improve themselves, so it includes much neces¬ 
sary technical data that some American handbooks ignore. For 
instance, suppose you want to design a linear for SSB. The 
Brand X Handbook devotes about four pages to description, in¬ 
cluding a table of typical values of popular tubes. The RSGB 
Handbook gives 13 pages to them, plus many pages of con¬ 
struction, etc. The RSGB Handbook is a necessity for the build¬ 
ing, technically minded ham. Even if you don’t build, this 
book will help you understand your equipment and radio 
better. $5.50 postpaid 


AMATEUR RADIO 
HANDBOOK 



AN R-S.C*. PURUCATtON 


The RSGR Radio Data Reference Book 

This Reference Book is the best we’ve seen. It has just about everything you want to look up 
in it. It gives you all of the pages missing from your Brand X Handbook. All of the formulas, 
graphs and tables you’ll ever need on RF power amplifiers, pi nets, tanks, filters, antenna de¬ 
sign, coils math, etc. are in this one book. It’s hardbound with traditional English quality, so 
won’t fall apart after a few months use as paper-bound books sometimes do. If you build, if 
you want to be able to use your equipment properly, you need this book. only $2.25 

These RSGB books shipped postpaid from Peterborough. We try to keep them in stock for immediate 
delivery , but the tremendous demand for them has meant that we sometimes have to back order for 
a few weeks. The RSGB Amateur Radio Circuits Book we have been advertising is temporarily out of stock. 
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH 

Electron tubes and 

Surplus communication and test equipment 

semiconductors 

AN/GRC-3, 4, 5, 6, 7, 8, 18, 19, 26, 21, 46, VRC-12 

Most any type or quantity 

AN/PRC-8, 9, 18, 25 

Test equipment with ARM, SO, URM, UPM, USM, and TS prefixes 

Receiving, transmitting, special 

Communications: AN/TRC-1, 24, 35, 36 

purpose, magnetrons, klystrons 

We will make you an immediate 

Receivers: AN/APR-9, 13, 14, R-388A, R-274, R-390A, R-391, etc. 

offer in cash. 

Indicators: ID-250, 251, 387, 257A, etc. 

Special sale 

Aircraft: AN/ARC-21, 34, 38, 44, 52, 55, 57, 73, 84 

AN/ARN-14, 59, 67, 70 

AN/APS-42, 81 

HP-200BR audio 

AN/APN-1, AN/CPN-2A 

Also: Tektronix, Hewlett Packard, Booten, and General Radio 

oscillator S65 

equipment, etc. 

Liberty Electronics, Inc. 

548 Broadway, New York, New York 10012, Phone 212-925-6000 


PARAMETRIC 

AMPLIFIERS 



- V 


Is your VHF converter noisy? Are you interested in 
working moonbounce on 432? How about DX on 
1296 or 2300? If you're in the forefront of VHF and 
UHF developments, you are probably working well 
into the noise of your receiver. Even with many of 
the recent low noise transistor developments, short 
of a moser the PARAMETRIC AMPLIFIER is still 
the only way to get really low noise figures above 
300 MHz. PARAMETRIC AMPLIFIERS is the only 
book written explicitly with the amateur in mind; it 
explains how they work, how to build them and what 
diodes to use. If you're interested in weak signal 
work, you should have this book. $2.00 postpaid, or 
from your local parts distributor. 
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Corrections 

After the July issue went to press, we received 
some interesting comments on our FET orticles from 
one of the engineers at Siliconix (manufacturer of 
the U-112 and U-IIO field effect transistors). 

1. In K3CLU's Field Effect Voltmeter on page 34, 
the values of R16 and RI7 should be set so that 
there is —6 volts on the droins of the FET's and +3 
volts at point F. In addition, to improve linearity, 
RIO and RI4 should be chonged to 5 k, RI2 to 5 k 
or 10 k and R13 should be eliminated entirely, 

2. In K3CLU’s Transistor Analyzer on page 30 , 
the voltmeter circuit moy not operate properly with 
all 2N2498's. It the device ie near the center of 
the spreod in operating characteristics, it will work 
fine; if not, the completed unit may exhibit poor 
linearity. 

3. The Audio Compressor by K3VNR may operate 
somewhot better if a U-112 or U-148 is used for Q4. 
Also. C7 does not have to be as large as that shown 
in the schematic if R9 and RIO are increased to 
mointain the some time constant. 


Interested in VHF? 

Then why not send for a free sample of the 
VHF'er Magazine, It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, 419 SW First, Beaverton, Oregon 
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learn radio code 



THE EASY WAY! 

• No Books To Read 

• No Visual Gimmicks 
To Distract You 

• Just Listen And Learn 
Based on modern psychological 
techniques—This course will take 
you beyond 13 w.p.m. in 

LESS THAN HALF THE TIMEl 


Album contains three 12" Also available oh magnetic tape. 
LP's 2'/j hr. instruction See your dealer now! 



PLATE TRANSFORMERS—$39.95 

3600-0-3600 VAC @ 1000 Ma„ CCS, with 120/240 VAC 60 
cps primary. Commercial quality units manufactured by Wagner 
Electric Co. measure 13" high, 12" wide, and 9" deep. Net 
weight Is 85*. Price $39.95 F.0.8. Minneapolis. One year 
unconditional money back guarantee. Terms: Check or M O. with 
order. Immediate delivery. Write or Phone: 

PETER W. DAHL CO. 

401 4th St.. S. E. Minneapolis. Minnesota 55414 

Tel: 612-338-9077. 



yk Price—$2 per 25 words for non-commercial ads; $5 per 
25 words for business ventures. No display ads or 
agency discount. Include your check with order. 

■A Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

•ft We will be the judge of suiability of ads. Our respon¬ 
sibility for errors extends only to printing a correct ad 
in a later issue. 

-ft For $1 extra we can maintain a reply box for you. 

■ft We connot check into each advertiser, so Caveat 
Emptor . . . 


ALL MAKES of new and used amateur equipment. 
Write or call Bob Grimes, 89 Aspen Road, Swampscott, 
Mass. Tel: 617-598-9700 or 617-598-2530. 


CONVERTERS. World's largest selection of frequencies. 
Ham TV vidicon cameras and parts at low factory-direct 
prices. See them all now in our full page ad in this 
issue. Vanguard Labs, 196-23 Jamaica Ave., Hollis, N.Y. 
11423. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid for 
clean, good operating gear. Write Graham Radio, Dept. 
10, Reading, Massachusetts. 

ARE YOU SINCERE? A re you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio, Dept. 10, Reading, 
Massachusetts. 


BUILD WlJJl/s popular CPO-CWM (code practice 
oscillator-CW monitor) from the July 1965 73, page 32. 
The predrilled board with component locations silk- 
screened on it is only 50^. The hoard with all parts 
mounted on the board is $3 and the unit assembled in 
an attractive case is a remarkable $7.95. Order today 
from the Harris Co., 56 E. Main St., Torrington, Conn. 


25 WORDS FOR $2. Sell or buy through these want ads, 
a terrific bargain. Caveat Emptor, 73 Magazine, Peter¬ 
borough, N. H. 03458. 


COMMUNICATIONS RECEIVERS—an excellent booklet 
from the RSGB. Limited number available for only 50tf 
73 Magazine, Peterborough, N. H. 03468. 
each. 


NOVICE AND TECHNICIAN HANDBOOK by W6SAT 
and W6TNS. Limited quantity for only $2.50 each. 73 
Magazine, Peterborough, N. H. 03458. 


SELLING OUT. NCX-3, NCX-D, Heath AC P/s, used 10 
hours, best; offer over $340. Apache (needs $13 xformer) 
$94. Ranger I, $98. Computer test P/S (good for parts) 
$8.50. Selectric typewriter keyboard for that code ma¬ 
chine project, $15. FMR6A receiver & 12 VDC supply 
tused but electrically very good) $65. Perfect AC supply 
for PMR6A, $40; both $90. Send S.A.S.E. to Jim Beistlc, 
3728 Wilkie Way. Ft. Worth, Texas. 


H A LLICRAFTERS SX101A $215. HT32A $290, HT32 
$270, SX62A $110, excellent shape, just factory recondi¬ 
tioned ; still in sealed cartons with receipts. No price 
compromise and you must pay shipping. Joe K9VAR, 
1851 North Rutherford. Chicago, Illinois 60635. 
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MARK HI RP IMPEDANCE Bridge, reprinted from 
August ’61 73 Magazine; excellent article plus 13 en¬ 
larged diagrams available for $1. 73 Magazine, Peter¬ 
borough, N.H. 03458. 


WANTED: Topcon Super D camera, Topeor lenses, or 
any accessories. Cash or will trade QST/GQ collection, 
lab test equipment, or electronic parts. Box 55, c/a 73 
Magazine, Peterborough, N.H. 03458. 


WANTED GOLDKIT THRILLER transceiver. B >x 211. 
Wilmington, N.C. 


PHASEMASTER II 160-10 meter phasing type SSB ex¬ 
citer. 75 watts PEP; unit complete with Band-Hopper 
VFO. Unit is in good comlx, only $100. 73 Magazine, 
Peterborough, N.H. 03458. 


GERMAN OM looks for ’‘Hints and Kinks” to modify an 
SP 600 JX (military model). BRUNS, Bielitzerstr. 8, 
8000 Munich 55, Germany. 


NC 303 GOOD CONDX, must sell for college expenses, 
$165 here or $175 shipped. Wes Canfield WA4EPB/0, 
2325 Carpenter, Des Moines, Iowa 50311. 


YORK COUNTY HAMFEST. The 11th Annual Hamfest 
will be held Sept. 4 on the Adams County Fair Grounds, 
4 mi north of Abbottstown, Pa. Registration starts at 
9 AM. Talk-ins on 145.62 and 50.62 me. Xnitr hunt, 
games, free drawings, auction. Write K3POR. 170 S. 
Albemarle St., York, Pa. 


WANTED TRADE OR CASH 
URN-3 TEST EQUIPMENT 

HAVE BRAND NEW SWAN, DRAKE, CORSET, c!c. 

NEED OS-54, SG-121, TS-890, TS-891, MX-1627, MX-2229, 
GRA-34, URN-3, GRN-9, SRN-6, TRN-14, TRN-17, TEST SETS, 
ANTENNAS, PARTS, MAJOR ASSYS. 

ALVARADIO INDUSTRIES 

3101 PICO BLVD. SANTA MONICA, CALIF. 90405 
Phone 213-870 0216 Ask for Horry W6ATC 


GIANT MULTI METER 

Features new diode overload protection, shorting , -—-- 

switch position I 5 ,j precision resistors used C3HBRRR1I 

DC Volts: 00.5 2.5 10 SO 250 500 1,000, 5.000 I ?!&&&$&& 
AC Volts: 0-2.5/10/50/250/500/ 1,000 {10K opv) ■HBoBI 

DC Current: 0-5,^a/lma/50ma/250rna/1A/10A. \ 

AC Current: 0-1A/10A. ' : * 

Ohms: 0-10K/100K/IM/100M. 

SHIPPED PREPAID WHEN CHECK ACCOMPANIES ORDER ~ - 

ft | f"fR| ELECTRONIC M M 95 

FROM PRODUCTS. inc 4141 3C 

LAWRENCE. MASSACHUSETTS ■ ■ Of 


SURPLUS HANDBOOK Volume !. covering receivers 
and transceivers: just a few available at S3 each. 73 
Magazine, Peterborough, N.H. 03458. 


QSL CARDS???? Made-to-order!! Samples 25*1 Sakkers, 
W8DED, Holland, Michigan 40423. (mention 73). 


SONAR 80-10 METERS TRANSMITTER with matching 

VFO; uses efficient 5804 in the final. $100 with power 
supply. 73 Magazine, Peterborough, N.H. 03468. 


Transformer pri. 117v 60 eye. Tapped sec. 1200v C.T. @ 2C0 
ma. and 740v C.T. @ 235 ma. 3200v test. Wt. 12 lb. $4.25 

Transformer, pri. 120v 60 eye. Sec. 850v C.T. @ 200 ma. 


3000v test. Wt. 8 lb. $3.75 

Transformer, pri. 117v 60 eye. Sec. 690v @ 450 ma. No 
C.T. Fine as a dblr. for a pair of 811’s or UE572’s. Wt. 
19 lb. $3.95 

Transformer, pri. 120v 60 eye. Sec. 1-7.6v C.T. @ 21 amp. 
Sec. 2-5.lv @ 13 amp. Wt. 14 lb.$4.50 


2 METER SPECIAL. Narrowband hihand base station. 
30 watt Bendix in good shape $59. Now on 1.60 me—send 
self-addressed envelope for listing. All sales FOB Ft. 
Worth, Texas 76100. 


CANADIANS—New Bud deluxe cabinet 21x13x15 deep. 
Partially completed transmitter to fit: 814 tube: 19 set: 
Hammond 762 plate transformer: CQ’s-QST’s 58-61. Sell 
any best offer. VE7CT, 3636 West 17th Ave , Vancouver 8. 


BROADCAST STATION FOR SAI E. 250 watt Gates 
never unpacked, or share in station after intensive in¬ 
vestigation. Gene Markus K9JFE Litchfield. Illinois. 324- 
3178 after 6 PM. 


SIX ASSORTED ISSUES of ATV Experimenter, circa 
’64-’65, $1 from 73 Magazine. Peterborough, N.H. 03468. 


WANTED: Link power amplifier type 1908 with tubes. 
Advise price, condition. W8ACP, 960 W. Milton, Alli¬ 
ance, Ohio 


CQ-QST. CQ 1948-1960, 118 issues: QST 1963-1960, 64 
issues. Either or both to highest bidder. K5DZM, 1112 
Bellaire, Grapevine. Texas. 


DELAWARE HAMFEST. The amateur radio clubs of 
Delaware have joined together to put on the 1966 Dela¬ 
ware Hamfest in Wilmington, Delaware on August 14. 
For more info contact Bill Robinson K3UHU. 204 W 
Delaware Ave., Wilmington 19809. 


SCHEMATICS FOR either the ARC-508, or the ARR 15. 

both described in June ’65 issue of 73. only 50<* each. 
73 Magazine, Peterborough, N.H. 0345S. 


CHRISTIAN HAM FELLOWSHIP now being organized 
for tract, missionary and fellowship among Christian 
hams. Donations for the work appreciated. Christian 
Ham Callbook $1 donation. Send for free details from 
Christian Ham Fellowship, Box 218, Holland, Michigan 
494211. 


Transformer. Tapped pri. 109, 115, 120, 126, 132 volts at 
50 to 66 eye. Sec. 6,6v C.T. @ 10 amps. Runs cold on a 
pair of Sll’s. Wt. 4 lb. $1.95 

Choke. 1.2h @ 450 ma. 15 ohm D.C. res. 1500v test. Wt. 
6 lb. $1.00 


All orders F.O.B. Worthington, Ohio 


A.R.C. Sales, P0 Box 12, Worthington, Ohio 


ANTENNA COUPLER 

This tuner contains a Jennings UC3 vacuum variable 
(250 uufd 7500V), 2 motors, 41 / 2 " rotary inductor, 
fan, 9 tubes, 10 relays, stepping switch and a host 
of other worthwhile parts, so even if you don't use 
it as is you'll get hundreds of dollars worth of parts 
plus the fun of taking it apart. Our price. $49.50 

MONITOR AND DIAL PANEL 

Standard 19" x 83/4" panel and cabinet contains tele¬ 
phone dial, 3Vi" 1 ma meter, 16 pilot light and 
jewel assemblies, 16 relays, 8 Edwards 115 volt 60 
cycle buzzers, 16 switches and many other good 
items. New—with book. $22.50 

TRANSFORMER 

Low voltage 25 to 50 volts tapped 10 times be¬ 
tween, all at 13 amperes. New. 59.95 


SILICON RECTIFIERS 


50 V, .5 A 10 for $1.00 
50 V, 1 50 A each S2.75 
50 V, 6 A 3 tor SI.00 
100 V, 6A 4 for SI.00 
200 V, 200 ma 

6 for SI-00 


200 V, 1.5 A 3 for 51.00 

400 V, 1 A 4 for 51.00 

600 V. 1 A 3 for 51.00 

800 V, 1.5 A each 59c 

200 V, 25 A 

(SCR) 52.95 


ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 


AUGUST 1966 
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NEW 


COLLINS MECHANICAL FILTERS—E 445D 31, 455 KC center 
frequency, 6 db bandwidth 3.1 KC, 60db bandwidth 6.5 KC. 
New $54.00. Our price . $19.50 

NATIONAL MB 40SL Multi-Band Tank. 3.2 to 9.0 me and 
12.0 to 34.0 me for grid circuits of 20W input and final 
plate circuits with 40 W input. $3.95 

TELEX RELAY—115 VAC, 60 cy, 20 ma "Half Wave" 3/8” 
silver contacts, Berylium copper springs, DPDT. 

$2.00—with diode $2.25 

Build yourself a simple six and two meter Amplifier 250W, 
for less than the price of a new 4CX250B—Ours are pullouts 
but guaranteed good and we only have a few of these 
tubes left in stock. All we're asking is $10.00 each 

Government Warehouse, Inc. 

264 Shrewsbury Avenue 
Red Bank, New Jersey 07701 


[•I*J •] 


EVERYTHING UNCONDITIONALLY 6UARANTEE0; 

PROFESSIONAL HI-FI CONDENSER MICROPHONE 

Brumi new $ 11 U.x r , capsulr only, Inn, wi* include dwg uf Para¬ 
mount Picture’s cathode-follower preamp using only 3 batteries. 
3 resistors, 3 capacitors, 1 #5718 tube. Mnfr's specs: "±1 db 
from HC 12 % kc, usable beyond 25 kc; 25 pt: -75 db across 
It) meg load l'or lit bar signal at 1811 v polarizing; will work 
past 17n dbm; will stand 2011 ti shock." Undirectional. 
Size: Will til in 2-1,10" circle; 7/S" thick UA. WHILE THEY 
LAST. Postpaid, only . . 27.50 

KEEP LINE VOLTS CONSTANT AUTOMATICALLY 
There Regulators, ALL AT LOW SURPLUS BARGAIN PRICES, 

hold output at 115 12» v despite line changes 95-130 v and 
load changes 0 to full load. CV; Tuned saturating iwlating 
transformers bold to jnj-, have 14% harmonics. EM; Servo, hold 
to 197. ZERO harmern. S El: Sln-lronic. hold to 0.157. 
&% max. harm. Sola, Sorensen, Superior Electric. 

CV: 250 VA $ 22.50 500 VA . $ 37.50 

_ 1 KVA 69.50 _ 2 KVA (230v) 99.50 

S/El: 500 VA 99.50 5 KVA (230v) . 350.00 

2 KVA * 129.50 1 KVA.129.50 

2 >/ 2 KVA * 199.50 2 KVA . 199.50 

’Items are special values 3 KVA 279.50 

10 KVA 595.00 

EM: 6 KVA, $279.50 (Incl. Gen Radio 1570AL) 

EMT (transistorized) 28 KVA 230V . 350.00 

ALL-BAND SSB RCVR BARGAIN: llalHcraftm K 45 ARR-7. 

550 kc to 43 me continuous. Voice, CW, MCW. aligned, grid. 
W/lKMik; 2-RF, 2-tf's, 8-meter: noise Imtr; 3 Ml, 3 non-xtl 
selectivity choices. tin rn 

Loss pwr sply . 197.DU 

BO cy pwr sply: $30. SSB product detector: . $20 

TIME PAY PLAN: Any purchase, totaling $100.00 or l«o/ 
more, down payment only . ■ u /o 

DZ-1 superhet revr 15-70 & 100-1500 kc. . . 89.50 

RAK-7 TRF revr w/pwr sply 15-600 kc. 99.50 

RBL-5 TRF revr 15-600 kc built-in pwr .... 125.00 

R-23/ARC-5 Command revr 190-550 kc. . . , 14.95 

A.R.C. 12 #22 Command revr 540-1600 kc. 17.95 
RBS 14-tube superhet 2-20 me w/pwr sply 69.50 

ARR-5 revr, 60 cy, am/fm, 27-140 me.149.50 

APR-4V AM FM Revr mod. to 115 v 50/60 cy, with 

pwr plug, book, tuners 38-1000 me. 250.00 

P.U.R. for tuners 975-2200 and 2175-4000 me. 
RA-62-B is AC pwr sply for SCR-522, only . . 17.95 

FRC-6A 50 w xmtr 30-40 me FM. 60 cy pwr 69.50 
TDQ 45 w xmtr 2 meter A2, A3, 60 cy pwr 295.00 

TDZ 30 w xmtr 225-400 me brand new . P.U.R. 

TCM is AC pwr sply suitable for ART-13 . . 79.50 

LM-14 freq. meter, .01% 125 kc-20 me. . . 57.50 

TS-323 UR freq. meter 20-480 me., .001 % 169.50 

OTHER MATERIAL: Hewi-Paek & Teki. Scopes, 30 types of 
Signal Generators. Gcrueb material. Bridges, VLF Receivers. 
Noisc/Field-Strength .Meters, DVM’s, etc. ete. WRITE! WE 
ALSO BUY! 


DRAKE 2-B $170. Hud low pass filter $5. Lafayette 
phone patch S12, Dow-Key relay $5. Dr. Marvin Lee, 
5219 Niched Ave., Anderson, Indiana 4B011. 


RELIABLE SSB EXCITER, the Phasemaster Jr., pro¬ 
duces 60 watts PEP; phasing type of sideband genera¬ 
tion. $75. 73 Magazine, Peterborough, N.H. 03458. 

SURPLUS PARTS salvaged from power supply includ¬ 
ing: voltage regulator 0-130 volts. Write Philij> Hun- 
rath. 47 Parker PI., Shrewsbury, N.J. 07704. 


HT 33B, EXCELLENT CONDX. Tube practically new. 
Asking $425. H. J. Nadley, W3INH. 807 Woods Road. 
Glenside. Pa. 10038. Day phone 215-1.03-5579. 


PEORIA HAMFEST September IS, Peoria. Illinois. Pe¬ 
oria Area Amateur Radio Club, advance registration 
$1.50. Write Ferrel Lytle, W9DHK, Stonegate Road, 
Peoria, Illinois 61614. 

BARGAINS 1 Transmitters, Receivers, Test Equipment 
offered, wanted in ham’s trading paper. Next 12 inter¬ 
esting issues $1. Sample copy free. "Equipment Ex¬ 
change-Ham Trader", Sycamore, Illinois. 

INTERESTED IN VHF7 Flexible converter covers 6, 2, 
and 1% meters: it’s made for the NC-300, but is useable 
with any receiver covering 30-35 MC. $50. 73 Magazine, 
Peterborough, N.H. 03458. 

80 METER crystal controlled converter to BC band. 12 
volt, just plug into antenna lead and connect to battery 
lead. $5 delivered. Jack Morgan WQRA, Greenfield, N.H. 
08047. 

WANTED case for Morrow receiver. WA1CCH, c/o 73. 
Peterborough, N.H. 03458. 

NEW 55 AMP DELCO-REMY alternators with match¬ 
ing regulators; $87.50 per set. R. F. Bevington, Blythe- 
ville. Ark. 

COMPLETE CONVERSION instructions for the AN/ 
VRC-2, just $1 while the supply lasts. 73 Magazine. 
Peterborough. N. H. 03458. 

TELETYPE SYSTEM-Perforator with keyboard $69. Dis¬ 
tributor transmitter (reads and sends tape) $35. Printer 
perforator (no motor) $25. Distributor for sync. $15. 
First come, first served any or all. Jack Fisher 570 
Royalton Dr.. New Haven. Ind. 46774. 


AUDIO FILTERS 300 cycle to 3600 cycle passband. 500 
ohms in, 10K out, 15 watt max. FB for phone patch, in¬ 
verted audio SSB, A.F. Q5er. Unused surplus commer¬ 
cial units $2.50 each postpaid. Lock City Electric, P.O. 
Box O, Freeland, Mich. 48623. 

SURPRISE PACKAGE—For only one dollar you receive 
a goody box of electronic parts worth many times above 
price. Quaker Electronics, P. O. Box 215, Hunlock Creek, 
Pa, 18621. 

WANTED 3CX2500, 30X10,000/8159, 4CX10.000/8171 

power transmitting tubes, used TV and commercial pull¬ 
outs. Price must be reasonable. Bill Smitherman 
WA4YFC. Kt. 2, East Bend. N. Carolina. 

HX30 HEATHKIT SSB 6 transmitter, new $140, Ciegg 
Zeus modulator power supply $326. Interceptor $200. 
Globe High Bander $65 and Globe Chief $65. Hammar- 
lund 100AC receiver. Smitty K1BWX, 81 Lenox Ave., 
Providence, R. I. 


WANTED TELETYPE EQUIPMENT, especially model 
28. Cash or trade for new amateur equipment. All- 
tronics-Howard Co. Box 19, Boston, Mass. 617-742-0048. 

6288 FEET HIGH for 6 & 2 DX on Mt. Washington, 
N.H. Take your gear on Cog RR from base station. 
Food and facilities available at Summit House, also 
bunks for overnight. 

DETAILED CONVERSION instructions for a surplus 
two meter transceiver similar to Bendix MRT-9. 50rf 
each from 73, Peterborough, N.H. 03458. 
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CALL LETTER BILLFOLDS—Hand tooled—Men's econ¬ 
omy $6.50, Ladies or Men's Deluxe $8.00, Keyeases $3.50, 
prepaid. Jane Freestone, WA(YEHS, P. O. Box 82, Peru, 
NY. 12972. 


LONG ISLAND HAMFEST & PICNIC sponsored by the 
Federation of Long Island Radio Clubs will be held 
Sunday July 17th. at 9AM. COME ON DOWN with the 
entire family for a pleasant day. Picnic pavilions. Swim¬ 
ming, Playgrounds, Charcoal grills. Technical talks. 
Manufacturers displays, Prises, Mobile judging contest. 
Auction and more. 


SCHOOL CLUB would appreciate your old Handbooks, 
code records, crystals, other small gear; 78’s, QST's, even 
CQ’s. W50PX Nolan High School, Fort Worth, Texas. 

76103. 


SCHEMATIC DIAGRAM for ARC 27 GUARD RE¬ 
CEIVER only 60^, as offered in June '66 issue. 73 Mag¬ 
azine, Peterborough, N. H. 03458. 


TWO METERS $48.00. Over fifty-five dollar value Heath- 
kit Twoer and Ameco nuvistor preamp. Both new—in ex¬ 
cellent condition. Arthur Karis 14 Caldwell St., Fitch¬ 
burg, Mass. 


WANT: Kilowatt Matchbox. Virgil Talbott. W6GTE 1175 
Longhill Way. Monterey Park, Calif. 91754 AN-88868 


WANTED: Military, Commercial, Surplus. Airborne, 
Ground, Transmitters, Receivers, Testsets, Accessories. 
Especially COLLINS. We pay Freight and Cash. RITCO 
FOB 156, Annandale, Vilginia 22003 (703) 560-5480 

COLLECT. 


WRL's BLUEBOOK SAVES YOU MONEY. Take these 
prices without trades! KWM-2—$675.00 : 30LI—$341.00 ; 
G50-$197.10; HT37 $242.10; SX99—$89.10: SX101A— 
$188.10; SR150—$341.10; HW12—$107.10 ; AF67—$44.95 ; 
King 500A -$233.10 ; HQ110—$120.60 ; R4—$269.10 ; Gal¬ 
axy 300—$161.10. Hundreds more—free list. WRL, Box 
919, Council Bluffs, Iowa 51501. 


PROVEN PERFORMERS both of them, the DX-35 and 
DX-20 are good Novice CW transmitters. DX-35 $25, 
and DX-20 just $20. 73 Magazine, Peterborough. N.H. 
03458. 


SX 101-3-A matching speaker $150.00 pick up only. 
Martin Rexsen W2FEI 493 Oxford Road, Cedarhurst, 
N.Y. 11516. Tel. 516-Ce 9-2411. 


FOR SALE: Collins 32S-3, 75S-3B with 200 cy and 4 kc 
filters, 30L-1, 312B-4, and 516F-2 without cabinet. Ex¬ 
cellent condition. Best offer over $1,650.00. Jim Taylor, 
W8EEC, 23874 Oak Lane, North Olmstead, Ohio. 


TOROIDS, 88mh uncased, 5/$2.50. RTTY Filters, pre¬ 
tuned and mounted on tiny printed circuit board, with 
socket *4.25 ea. Humphrey WA6FKN Box 34. Dixon. 
California 95620 


SWAN 360 with calibrator and 117XC power supply. 
Both purchased new 1-15-66. Sell both for $400. Bob 
Gaskill. 2105 Arthur. Wichita Falls, Texas. 


ANTENNAS AND HIGH POWER! 40 foot 2-section 
crank-up tower with TR-44A rotator, cables, coax, 
triband quad: $100. 14AVS: $15. Heath SWR bridge: 
$7. 7 foot deluxe rack cabinet, KW supplies, 3KV silicon 
bridge, linear amplifier, monitor scope, station control 
system, transistorized keyer, 24-hour clock, A.M. com¬ 
ponents, reconditioned Messiner "Signal Shifter” VFO, 
and much more: inquire and offer. J. D. Kronman, 14612 
Hamlin St,, Van Nuys, California 91401 Tel: <213) 
786-7663. 


NATIONAL NC-270 Excellent. *135- HalIicraftersHT-18 
VFO exciter $30, GE 12 volt, two piece FM, 52.525 MHz 
complete, $55—AN/VRC2 FM, rcvr converted, xmtr 
part converted to 6m, with Motorola control head, $40— 
4ES-12A3 12 volt 2m FM, no acc $35—BC-459, converted 
to 6&2 VFO. $10. All FOB Pontiac, Michigan. Charley, 
K8LKV, 359 Grand Traverse. West; Union Lake, Mich¬ 
igan. 


ELIMINATE GUY WIRES 

USE MYLAR ROPE 

We stock ail sizes: ; 

*/ a "-60o; y 2 "-$1.10 per foot. Other 

sizes available. 

We also carry a complete stock of Hy 
Gain Antennas new and used. All ma¬ 
terials for any antenna installation. 
Write for information and prices. 

ANTENNA MART 

BOX 7 , RIPPEY, IOWA 


BROADBAND FERRITE BALUN 

• 2-30 MC 

• 2 KW P.E.P. 

• Completely Weatherproof 

• 1:1 or 4:1 Ratio (apeclfy) 

• Mounting for Beam or 
Dipole 

Nearly perfect characteristics ere obtained by the use of low 
loss ferrite materials and special windini techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damafe. Nodal 601 is do- 
timed for a Id ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Node) 601A is available for applications re- 
quirini a 4d ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG58A/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Pill Postage with watlai 0G21B/U add $1.00. 
Write for data eheet or sea yoor local dealer 

TRANSLAB INC. 

47M Fitfaral Blvd. laa Plata. Calif. Mill 



ALL BAND TRAP ANTENNA ! 


Complete as ahown total length 102 ft. with 96 ft. of 72 ohm 
balanced twinline. Hi-impaet molded resonant trapa. (WL 3 
02 . 1" I 5" long). Yoa jest taae to desired band for beamlike 
results. Excellent for ALL world-wide short-ware receivere and 
amateur transmitters. For NOVICE AND ALL CLASS ABA¬ 
TE UBS! NO EXTBA TUNERS 0B GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed. Ineaaspleaees far Fasay NalgkksrhaedsI NO HAY¬ 
WIRE HOUSE APPEARANCE! EASY INSTALLATION! 
Complete Instructions. 

75-40-20-15-10 meter hand*. Complete . $17.95 

40-20-15-10 meter. 54-ft. (best for awl’s) Complete .. $16.95 
SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete instillation A technical instructions fur¬ 
nished. Free information on many other 160-6 meter antennae. 
Available only from; 

MIDWAY ANTENNA • Dept. A7-8 • Keorney, Nebraska 


Redacts Interference 
Nils, on Ml Bakes Short 
Wive Receivers. Bakes World 
Wide Reception Stronger. 
Clearer on All lends! 



Far ALL Aaatear Traasalt- 
ters. Guaranteed far 1000 
Watts AB 2000 SSI Pi- 
Net or Link Direct Feed. 
Light, Neat, Weatherproof. 


TT63A/FGC REGENERATIVE-REPEATER 

for teletypewriters capable of accepting TTY signals in audio 
(on-off) form or in direct current form (polar and neutral). 
Each generator will operate on 60. 75 or 100 wpm teletype 
signals. Mso provides perfect TTY signals for transmission, 
serves as RTTY converter when fed single tones from receiver. 
Self-contained power supply with tubes, mercury-wetted relay 
and cables. Like new. $35.00 each. 

Write us for your RTTY requlremento. 

ATLANTIC SURPLUS SALES 
250 Columbia St., Brooklyn, N.Y. 11231 
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Back Issue Bonanza 

Curl up in your hammock these hot days with 
twenty assorted fascinating back issues of 73. 
They'll keep your mind, imagination and 
soldering iron active through the sweltering 
weather. Our choice (but a good one) at this 
low price. 20 issues for $5. 

Dottie's Special 

Get eight fabulous back issues of our choice 
for only $2. 

Single Back Issues 

Individual back issues other than 1960 ones 
are 50«. 1960 issues cost $1. January 1961 
isn't available. 

Bound Volumes 

All we've got right now are 1963 bound vol¬ 
umes. They're beautiful and cost $15. 

Binders 

Binders for all years are available: 1960-61, 
1962, 1963, 1964, 1965 and 1966. They're 
$3 apiece and a nuisance to wrap, so order a 
bunch at once, please. 

All of the offers above are postpaid in the U.S.A. 
and Canada. Please include postage on overseas 
orders. 
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never say die 

First WTW Winner 

The first complete collection of QSL’s for 
the Worked the World Certificate was re¬ 
ceived here in Peterborough July 8. Cdr. Gay 
Milius W4NJF of Norfolk, Virginia sent in 104 
good cards to be the first winner. Cay is a 
Legal Officer at the U.S. Naval Station in Nor¬ 
folk; he has an AB from Dartmouth and LLB 
from Fordham. Gay has written a number of 
articles for ham magazines, and, as the photo 
shows, is an avid DX’er. 

Who’s going to be next? 

ET3AC system 

One of the problems facing all DXpeditions, 
and for that matter, just about all rare DX 
stations, is how to go about working the max¬ 
imum number of stations in a minimum 
amount of time. Those of you who chase DX 
know only too well how terrible some of the 
stations do at this art form. 

Our more experienced DXpeditioners have 
got the business fairly streamlined. Don Miller 
cranks out one or two contacts a minute for 
hours on end. Gus does likewise. Don and Gus 
use split frequencies. They usually operate 
down around 14100 kHz on sideband and 
then listen from 14200 up for calls. This works 



Gay Milius W4NJF, winner of the first WTW 
award. 


pretty fast, but they do have to sit and wait 
for each caller they hear to stop sending be¬ 
fore they can work him. Most savvy DXers 
make their calls short, but now and then you 
run across an idiot that spells out his call four 
times and you wonder if he is ever going to 
shut up. 

When you are transceiving on your own 
frequency the pileup problem can be devilish. 
Some DX stations find they have to wait sev¬ 
eral minutes before fellows stop calling them 
long enough to let anyone hear them come 
back. This only happens when the DX station 
lets the situation get out of control. I’ve had 
good success on my own frequency from rare 
spots by standing by for short calls from spe¬ 
cific areas and using fast break-in. I can usu¬ 
ally keep up with Don and Gus in contacts 
per hour using this system. 

The other day I heard Blake, ET3AC, using 
a new idea while he was knocking them off 
from FL8AG. The idea seems like a good one 
to me and I’d like to pass it along because I 
think it has possibilities for working even more 
stations per given time than those we’ve been 
using. Blake would announce that he was go¬ 
ing to tune a band of frequencies for given 
time and write down all the calls he heard. He 
would then look for the fellows on his own 
frequency with fast break-in. This spread out 
all of the calling stations over a ten or twenty 
kilocycle band so he could get their calls easily, 
and this is the hardest part of the contacts. 
He knocked off two to three a minute average 
this way. 

Some rare DX operators complain that they 
get mobbed every time they come on the air 
by all the fellows who want a QSL card. Sure 
they do . . . because they haven’t taken the 
few days it takes to work the several thousand 
DXers. If they would just devote a few days 
to working stations as fast as they can and get 
the services of a QSL manager they would be 
able to operate with little interference in the 
future. 

It is possible to take the heat off by work¬ 
ing all the DXers. We have several countries 
with just one or two stations, but which are 
not considered rare by any means. I’ve oper¬ 
ated from 4U1ITU many times and it is so 
common even though it is the only station in 
the “country” that I frequently have to call CQ 
a couple of times to get a contact from there. 
To perk up interest in this station they had to 
run through some new prefixes (4U21TU, 
etc.). 

And let’s just have a word on QSL’s. They 
are a heck of a lot of trouble, as I know only 
(Continued on page 80) 
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Editor’s Ramblings 


Paul Franson WA1CCH 


Abbreviations—again 

I’ve been very surprised at the smallness of 
the uproar over our adopting the modem 
hertz for the older term, cycles per second. 
We’ve only received three letters so far, and 
two of them end with the clever pun, “ it 
hertz." 

The tables on this page list the rest of the 
relevant abbreviations for units from the in¬ 
ternational system adopted by the NBS, the 
IEEE, and many U.S. magazines—including 
73. Most of the changes are minor, and serve 
mostly to avoid the inconsistencies of the older 
system: m means milli, micro and mega in mh, 
mf and me as used by older magazines. Never¬ 
theless, some of them look a bit peculiar at 
first, though not as bad as Hz. In a few years, 
we’ll be so used to the newer system that the 
old abbreviations will look as odd as the old 
schematics in Radio or pre-war QSTs. Here 
are some of the abbreviations we normally 
use: 

capacitance: pF, pF 
current: pA, mA, A 
frequency: Hz. kHz, MHz 
inductance: pH, mH, H 
power: |iW, mW, W, kW 
power gain: dB 

resistance or impedance: Q, kQ, MO 
time: ms, s 

voltage: pV, mV, V, k\" 

Some of the units are rarely used in elec¬ 


Abbreviations for Basic Units 

Nome 

Quantity 

Abbreviation 

ampere 

current 

A 

bel 

gain, loss 

B 

coulomb 

charge 

C 

farad 

capacitance 

F 

henry 

inductance 

H 

hertz 

frequency 

Hz 

(old cps) 



joule 

work, energy 

J 

meter 

length 

m 

ohm 

resistance 

Q 

second 

time 

s 

siemens 

conductance 

s 

(old mho) 



volt 

voltage 

V 

watt 

power 

w 

weber 

magnetic flux 

Wb 

Note that 

abbreviations for 

units derived 

from proper names are capitalized. Other 

units such 

as hour and foot 

can also be I 

used, of course. Liter and ampere-hour are 

units of capacity, but the farad is the unit 

of capacitance. 



tronics, of course. Many of the prefixes are 
also rare: tera is almost unknown; giga is used 
only in gigahertz; hccto and deka aren’t used; 
deci is used only in decibel and centi in centi¬ 
meter; nanofarad (.001 pF or 1000 pF) is 
used in continental Europe but not often in 
the U.S.; femto and otto aren’t used in radio— 
at least by hams. 

Many possible combinations of prefixes and 
units are not used or are rarely used. Here are 
some surprises: 

MC: megacoulomb 

liS: microsiemens (micromho) 

mF: millifarad (1000 pF) 

MF: megafarad (1,000,000,000 pF) 

MA: megaampere (1,000,000 ampere) 

Confused? You needn’t be. The whole sys¬ 
tem is straightforward and easy to under¬ 
stand after a few minutes' studv. 

. . . WA1CCH 


Prefixes Used with Basic Units 


Name 

Abbreviation 

Multiply 

by 

tera 

T 

10“ 

or 

1,000,000,000,000 

giga 

G 

10“ 

or 

1,000,000,000 

mega 

M 

10“ 

or 

1,000,000 

kilo 

k 

10 3 

or 

1,000 

hecto 

h 

10 2 

or 

100 

deka 

da 

10 



deci 

d 

10 1 

or 

1/10 or .1 

centi 

c 

10' 2 

or 

1/100 or .01 

milli 

m 

10 s 

or 

.001 

micro 

P 

10'” 

or 

.000 001 

nano 

n 

10“ 

or 

.000 000 001 

pico 

P 

10‘“ 

or 

.000 000 000 001 

femto 

f 

10-“ 

or 

.000 000 000 000 001 

atto 

a 

10-“ 

or 

.000 000 000 000 000 001 


Some prefixes are capitalized and some small. The distinction is important. Not all of the 
prefixes are used in electronics. 
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Del Crowell K6RIL 
1674 Morgan Street 
Mountain View, Cal, 



A Compact Transmitter 
for Six and Two 

Here’s one of the cleverest, simplest and most 
effective two-band VHF transmitters we’ve seen. 
Wouldn’t you like one? 


Many VHF operators have, at one time or 
other, had the urge to have a signal with 
punch. After looking through many issues of 
magazines and handbooks, I noticed there is 
very little information published on band¬ 
switching VHF transmitters. This inspired me 
to design this compact transmitter, in which 
changing bands and retuning can be done in 
very few minutes. Using 600 volts on the final 
the power output is approximately 60 watts on 
2 and 70 watts on 6. 


(6MI-25MHI -50 MM 2 -50 MHz-50MHz 



Fig. 1. Block diagram of the simple six and two 
meter band-switching transmitter with 60 watts 
output. 


This article covers the rf section only. The 
power supply and modulation is left up to 
the builder. 

Circuit description 

The circuit is a simple but very effective 
design using the following tube lineup: A 
6CL6 oscillator (VI) uses crystals in the 8-9 
or 24-27 MHz range and the plate tunes from 
23.5 to 27 MHz. Next a 6CL6 multiplier 
(V-2) either doubles to 50 MHz or triples to 
72 MHz. The plate is tuned to 72 MHz on 2 
meters and on 6 meters a shunt capacitor C9 
is switched in to tune the 50 MHz range. The 
drive uses a 7558 as a straight thru amplifier 
on 6 meters, or as a doubler on 2 meters, be¬ 
cause of loss of driving power on 2 meters 
the screen voltage on V2 and V3 is increased 
by shorting out a 27 k resistor R-1I with the 
bundswitch. This increases the driving power 
to obtain satisfactory final grid drive. The 7558 
uses an unusual tank circuit which has two 
resonances. On 6 meters, one half of L3 and 
L4 is resonant at 50 MHz and on 2 meters L3 
is resonant at 144 MHz, with L4 acting as an 
rf choke. C-15 is adjusted so that at 50 MHz 
the capacitance is near maximum and at 144 
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COIL DATA 

LI - 16 TURNS NO. 24 ENAM,3/8" OIA. 

L2 - 4 TURNS NO. 16 ENAM. 1/2" DIA. 

L3 - 3 TURNS NO. 12 ENAM. 3/4* OIA.. C.T. 
L4 - 2-1/2 TURNS NO. 16 ENAM, I* DIA. 


L5- I TURN LINK. I* DIA. 

L6- 4 TURNS 3/16 TUBING, f WA..C.T. 
L7- 5 TURNS NO.8.1- 1/4“ 01 A. 


Fig. 2. Schematic of K6RIL's bandswitching six 4X150A with about 100 wotts input at 600 volts 

and two meter transmitter. Output from the is about 60 watts. For metering, see Fig. 3. 


MHz C-15 is near minimum. This prevents the 
resonances from becoming harmonically re¬ 
lated, as example, while tuned to 50 MHz the 
144 tank will tune near 130 MHz. 

The 4X150A performs very nicely as the 
final amplifier. By using low plate voltage the 
tube requires a small amount of air flow 
to cool. Any small fan which will move air 
thru the socket and fins would do very well, 
(be sure to use the chimney). The final oper¬ 
ates in class C service and requires at least 
8 mA of grid current for plate modulation. 
The tank circuit L6 and L7 is similar to the 



Back view of the transmitter showing the small 
blower, power receptacle, and the output jacks. 


one described for V3 (7558), operates as a 
link coupled output on 2 meters with L7 act¬ 
ing as the rf choke. On 6 meters the tank 
operates as a pi network output, providing 
separate outputs for 2 meters and 6 meters, 
again the tank should be adjusted with C-24 
at minimum capacitance for 2 meters and max¬ 
imum for 6 meters. C-23 adjusts the pi net¬ 
work loading for the 6 meter output. On 2 
meters the link is inserted about half way for 
optimum coupling. 

If plate modulation is used the screen must 
be modulated approximately 30% in phase with 
the plate. Screen voltage is obtained by a re¬ 
sistive divider from the plate supply. Adjusting 
the screen voltage to less than 200V will allow 
about 25% increase on modulation peaks. With 

TO TO * RI8 IS ADJUSTED FOR 250 mA. FULL-SCALE 



Fig. 3. Metering circuit for the six and two trans¬ 
mitter. 
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FRONT VIEW OF CHASSIS 

Fig. 4. Layout of the six and two transmitter. 
These drawings are one-third full size. Cabinet 


REAR VIEW OF CHASSIS 

used is a California Chassis Company LTC-436 
See comments at end of article for some modifi¬ 
cations. 


this method the 4X150A shows very good sta¬ 
bility, using 600 V B at 170 mA and screen 
voltage of 200 V at 10 mA the transmitter de¬ 
livers approximately 60 watts at 2 meters and 
70 watts at 6 meters with close to 100% modu¬ 
lation, the modulator should be capable of 50 
watts or more. This transmitter has been used 
mobile with a transistor power supply and 
transistor modulator similar to the one in 1962 
ARRL Handbook (page 478) with very nice 
results. The blower used for cooling was a 
small dc motor and squirrel cage blower oper¬ 
ating from the 12 volt battery. 


Constniction details 

The chassis and cabinet shown in pictures 
is a ready made unit by California Chassis Co., 
Lynwood, Calif., model LTC436, measures 
H x 7'A" W x 95*" D. Final tank compart¬ 
ment was fabricated from Me" aluminum and 
measures 4%" x 6’lie" x 25s". A perforated 
cover allows air to escape but shields the rf. 
The bottom cover is made from Me" aluminum 
and seals the under side of the chassis to pro¬ 
vide a pressurized compartment to cool the 
4X150A. A homemade gasket seals between 
the blower and the chassis. 


8 


73 MAGAZINE 







6 and 2 

Meter 

Transmitter Operating Voltages 





Osc 


Mult 

Driver 


Final 



6CL6-VI 

6CL6-V2 

7558-V3 

4X150A-V4 


2M 

6M 

2M 

6M 

2M 

6M 

2M 

6M 

Plate mA 

15" 

15 





170 

175 

Screen V 

160 

170 

170 

150 

210 

195 

210 

215 

Screen mA 

1.2 

1.2 

3.0 

4.5 

4.0 

3.5 

9.2 

9.0 

Grid V 

-37 

-37 

-50 

-70 

-40 

-42 

-90 

-95 

Grid mA 

.7 

.7 

.5 

.7 

1.25 

1.35 

13 

14 

Supply V 

280 

280 

280 

280 

280 

280 

600 

600 

Plate V 

190 

200 

240 

260 

270 

250 

600 

600 


Power output 60W 70W 


Although the circuit shows the heaters wired 
for 12 V operation the builder may do as he 
chooses. 

Voltages required are as follows 6 V at 5 
Amps or 12 V at 2.5 amps and + 300 V at 
100 mA for exciter section and + 500 to 
-f 800 volts at 200 mA and — 130 V bias for 
final. Originally the final was wired for self 
bias but for mobile operation proved to be 
troublesome and fixed bias for protection was 
added later. 

As shown in pictures the controls are 
marked with the proper positions for both 
bands as this simplifies changing bands. The 
panel meter monitors final grid current, plate 


current and relative rf output. The chart shows 
the approximate readings for all tubes while 
tuned and operating on each band. 

Power supply and modulator used can be 
any one of the units constructed from the 
many handbooks available on the subject. This 
is left up to the builder depending on the 
type of operation he desires. 

This transmitter has proved to be very 
enjoyable for over two years of mobile opera¬ 
tion. Crystal control was originally used and 
for the last 1M years a transistor VFO to be 
described in 73 has given very good results. 
The transmitter has also been used in a fixed 
station with equal results. It won second place 



i: 


Bottom view of the transmitter showing the two- the circuit is, especially when you realize that 
band grid circuit of the 4X1 50A. It is very similar only two poles of that bandswitch are used. Note 
to the final plate tank. Note how simple and clean that the chassis must be sealed for cooling. 
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Top of K6RIL's transmitter. The right side con¬ 
tains the three exciter stages and the left the 
4X1 50A final. The final tank is a clever two band 
circuit. On two, the coil next to the tube acts as a 
"series" tuned coil resonant at about 146 MHz 


and the coil below it acts as an rf choke. The six 
meter loading capacitor has very little affect on 
two. The two meter output is from a link in the 
coil. On six, the two meter coil acts as a connec¬ 
tion to the pi network tank used for tuning. 


in the homebrew contest at ARRL Convention 
July 1965 at San Jose, Calif. 

Using this transmitter has brought great 
pleasure and many compliments from other 
stations. 

. . . K6RIL 

Editor’s note: I couldn’t resist the simplicity of 
this transmitter, so built myself one. Of course, 
I made some changes. John Boyd WA0AYP 
bent me a nice case and chassis the same size 
as the one K6R1L used. I made the bottom 
nnc of controls on the panel symmetrical by 
using a smaller band switch and a five-position 


switch for crystal-VFO switching instead of the 
panel sockets. A 5763 worked as a driver, but 
1 imagine the 7558 would be better. I found 
that the 4X150A grid circuit tuned to both 72 
and 144 MHz at once, so / added a 72 
MHz series tuned trap there to prevent ra¬ 
diating some strong competition for channels 
4 and 5. You could probably avoid this by 
fiddling with the tank instead of the trap. In¬ 
stead of the socket recommended, I used a 
surplus one without a bypass, and the home¬ 
made bypass I used wasn’t quite good enough, 
so I'd suggest that you use a good Johnson 
socket.. . WA1CCH. 



"tJhesX. "BALUN" FED INVERTED "V” ANTENNA KITS 

SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS: , - Mfd 

1 KW P.E.P. Mono-Band Kit... 1KMB1V/81K ... $21.95* C under Pat. 

2 KW P.E.P. Mono Band Kit... 2KMB1V/81K ... $26.95* 2,576,929 


’Kit comprises, encapsulated, “Baiun," copperweld, insulators, 
plus installation and adjustment instructions for any Mono¬ 
band 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models. 



TELREX LABORATORIES 

ASBURY PARK, N.J. 07712 


re-** • _ ' „S". 


SEPTEMBER 1966 


11 










James Dillman K4USK 
P.O. Box 41 59 
St. Petersburg, Fla. 


Poorboy Mark II Quad 

Here s an easy-to-handle three band quad 
made from inexpensive aluminum tubing. 


As a result of the article in January, 1964 
QST indicating that the cubical quad is the 
top choice among DX’ers, a renewed interest 
in this proven performer has been generated 
on the ham bands. 

Many of you yearn to try the quad and 
have searched hopefully for a design worth 
investigation. 

About the second paragraph of the usual 
quad article, the words “Take it to your 
friendly neighborhood welder . . leap up 
from the page to strike you where it hurts. 
Your neighborhood welder isn’t so friendly- 
lie charges, and how!! Besides, did you ever 
try to explain a “gizmo” that you understood 
perfectly to someone who didn’t? So you get 
discouraged but still you read on . . . 

A couple of paragraphs further down ap¬ 
pears the word “bamboo,” followed by more 
words telling you to take tape and wrap ever)' 
cotton-picking inch of all that bamboo so the 
weather can’t get at it quite so quickly. Let’s 
see: 100' of bamboo. That means X hundred 
feet of tape, times Y number of hours wrap¬ 
ping time. Then after that comes . . . ah, 
heck! 

Or, possibly the author urges: “Use wood 
dowel to join two pieces of EMT to form 
the crossarms.” Dowel is cheap. So is EMT. 
But, wait! Wood isn’t very strong, is it? And, 
didn’t someone tell you that EMT was the 
stuff that skilled metallurgists developed es¬ 
pecially so that it could be easily bent? Re¬ 
member the time you tried to “unbend” a 
piece of tubing? 

Shucks, you say, it just isn’t worth it. Be¬ 
sides, this guy says that the element lengths 


Jim is a printer for the Tampa Tribune-Times. 


and the length of the boom are entirely differ¬ 
ent from the last article you read. 

Take heart, OM, and read on about the 
Poorboy MK II, a quad that will solve all 
your problems—a tri-band quad made of alum¬ 
inum tubing, light enough to be handled by a 
TV rotor, of simplest construction, weather¬ 
proof and at a cost of about two-thirds that 
of a commercial quad made of conventional 
bamboo. 

With this quad, there is no “machine-shop'’ 
type work to be done, no welding, no special 
tools and, except for the tubing, no parts that 
cannot be obtained at your nearest TV whole¬ 
saler, or your neighborhood hardware dealer, 
etc. 

The unique construction design of this 
quad eliminates the usual bugaboos normally 
found in the building and raising of the con¬ 
ventional quad. Its two-piece boom eliminates 
the necessity of having to turn it over on the 
ground. It can be hoisted into final operating 
position, one section at a time, by one man. 

The Poorboy MK II has been in use at this 
QTH for five years, using an inexpensive TV 
rotor on a 30' slip-up mast and has survived 
the 90 mph winds of Hurricane Donna and, 
on two occasions, winds in excess of 70 mph. 
In addition, it has withstood winds in the 
40-50 mph range which are fairly common 
locally. It Ls still in perfect alignment and 
recent examination disclosed that revarnishing 
of the wood parts was the only item needing 
attention. 

Investigation of Bill Orr’s handbook, Quad 
Antennas shows that the gain of a quad is 
almost constant with spacings from .1 to .2 
wavelength between the driven element and 
the reflector. Further invetsigation shows that 
the impedance values in this range of spacings 
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vary from 60 to 110 ohms at an antenna 
height of X wavelength. Arithmetic shows 
that .1 at 14 MHz is .15 at 21 MHz and .2 at 
28 MHz. 

The .1 and .15 spacings give impedances 
of about 60 and 75 ohms which are right 
smack in the middle of the ball park. But the 
.2 spacing gives an impedance of about 110 
which is somewhat out in left field. The 28 
MHz antenna could be fed with 93 or 125 
ohm coax. However, in order to use the more 
readily available 72 ohm coax, an impedance 
value of about 90 ohms is obtained by the use 
of 7X" TV stand-off insulators on both the 
driven element and the reflector which reduces 
the element spacing at 28 MHz. 

Further arithmetic at these spacings gives 
a boom length of 7'1" but the boom is cut to 
7'9" to allow for mounting of the crossarms 
and a slight bowing effect. 

The heart of the Poorboy MK II is the 
boom which is made from two 5-foot sections 
of standard lli" galvanized TV mast (flared 
for stacking) joined into a single 10-foot 
length. Cut the boom 7'9" long, locating the 
center of the joint 1' from the center of the 
boom. This is to facilitate mounting to the 
boom clamp. Locate the large part of the 
joint on the short side of the boom. The driven 
elements are built on this short section so that 
any desired changes may be made by lower¬ 
ing only the driven elements. Minor changes 
to the reflectors can be made by repositioning 
the tuning stubs. 


Drill a small hole through the joint and 
insert a steel bolt to insure exact realignment 
of the boom during assembly. The hole should 
be barely large enough to accommodate the 
bolt as insurance against the two sections slip¬ 
ping out of alignment at any time. 

The boom clamp is simplicity itself and 
quite possibly you can scrounge up the ma¬ 
terials at no cost to the XYL. Cut a piece of 
plywood at least %" thick into an 8" square. 
Fasten an 8" square of galvanized sheet metal 
(about 18 gauge) on one side of the plywood 
with several small wood screws. 

Use two U-bolt type TV mast clamps with 
serrated yokes to mount the boom diagonally 
across the wood side of the boom clamp with 
the TV clamps as near the corners as possible. 
Mount the metal side of the boom clamp to 
the mast with another identical pair of TV 
mast clamps. Use metal straps similar to those 
furnished with ordinary U-bolts to lock down 
on the wood side. Run the mast through the 
two remaining corners of the boom clamp 
with one TV clamp at the bottom corner and 
the second just far enough above the boom to 
insure clearance. Cut off the tip of the boom 
clamp above the top mast clamp. 

Tubing designated 6061-T6 is generally 
considered to be an excellent choice for pur¬ 
poses as described here. This is based on econ¬ 
omy, strength, corrosion resistance and general 
availability. Tubing generally comes in 12' 
lengths but try to get the V in an 18' length 
which is sometimes available. Use .049 wall 




Fig. 1. Left: Arrangement of driven elements when 
using single feedline. Note boom above point 
where arms cross. Dimensions are: AD 12'6", BD 


8'4", CD 6'2", E 17'8", F 1 1'9", G 8'7". Right: 
Exploded view of TV mast clamps used to secure 
center section of boom and stand-off insulator to 
tubing. 
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if possible. It may be difficult to obtain %" 
and 'A" in anything heavier than .035 which 
can be used as tip sections with no problems. 

If it must be used as inner sections, it will be 
necessary to shim up the inside tube. This is 
not recommended. Going to larger diameter 
tubing would be preferable. 

Each crossarm is constructed from five sec¬ 
tions: 

A. One center section of .049 wall tub¬ 
ing, 4Vi long. 

B. Two inner sections of %" .049 wall tub¬ 
ing, 6' long. 

C. Two tip sections of A" .049 or .035 wall 
tubing, 6' long. 

The inner and tip sections are telescoped 
about 1' to provide a total length of 24/2'. A 
1' length of %" wood dowel is inserted 6" into 
each tip section. These serve as insulators for 
the 20M elements. 

Cut a slot 8" long into both ends of the 3 A" 
tubing and one end of the inner sections. Cut 
a slot 4" long in one end of each tip section. 
Remove all burrs inside and out with a file. 
Sand 6" of the dowel until it slides easily into 
the tip sections. Drill a hole in the dowel 3" 
from the metal, just large enough to accept 
the wire easily. Drill two or three small holes 
in the tip sections as near as possible to the 
inner end of the dowel to prevent moisture 
buildup inside the arms. 

Drilling the holes to accommodate the TV 
mast clamps which hold the center sections of 
the arms to the boom is the only part of con¬ 
struction requiring special care. It would be 
prudent to practice on pieces of scrap to drill 
holes straight through the tubing. A drill press 
is best, but with care it can be done with a 
hand drill. Be sure holes are perpendicular to 
the tubing. The diameter of the holes should 
only be large enough to insure 90 degree 
alignment of the arms to the boom. Locate 
the holes in the middle of the center sections. 

Join the two sections of boom and secure 
with bolt. 

Clamp a center section loosely to each end 
of the boom. To align these sections, place 
four small blocks of wood of identical thick¬ 
ness under the ends on a flat surface. With a 
large square borrowed from your friendly 
neighborhood carpenter, make sure center 
sections are exactly perpendicular to the 
boom. Carefully secure the clamps but avoid 
crushing the boom or tubing. Use clamps with 
contoured bar under the nuts. These bars can 
be made from scraps of tubing if they do not 
come with the clamps. 

Once these two sections are aligned, place 
the ends on something high enough so that 
the remaining center sections will clear the 


flat surface an inch or so when in the vertical 
position. Here is where the XYL can help. 
Borrow her kitchen chairs. Use blocks of wood 
and, if necessary, QSL cards to make sure the 
previously aligned sections and the boom are 
exactly horizontal by means of a spirit level. 
The longer the better. 

Place the inner center sections about ?*" 
inside the outer sections. Adjust the inner sec¬ 
tions exactly vertical in all planes with the 
level. Cross check by placing the inner sec¬ 
tions on the chairs and use the level to see if 
the outer sections are vertical. 

Clamps for the slotted ends of the tubing 
are of the garden hose variety. Note: The 
sizes marked on the clamps are for the IN¬ 
SIDE diameter of the hose. Use two clamps 
at each joint except the tips where only one 
is necessary to secure the dowel. 

Insulators for the 10 M and 15 M elements 
are the common 1'A" and 31a" stand-off strap 
variety used for holding a single TV lead clear 
of the mast. Get those with the V-ends made 
of solid, flat metal. 

With a light hammer, carefully tap both 
sides of the V narrow enough to rest on the 
tubing. Place the V on the tubing and run the 
strap through the slots. Tighten the shaft 
enough to get a light fit on the tubing. Re¬ 
lease the shaft and run the strap around the 
tubing a second time and repeat the process. 
You should have a snug, but not tight fit. 

With regard to the lengths of the elements, 
there are almost as many figures available as 
there are articles written about it. In addition, 
the usual modifying factors of location, height, 
construction, etc., enter into the overall pic¬ 
ture as with any antenna. 

Through the years since the advent of the 
first quad, the unrealistic claims and confusing 
dimension figures have jelled down to more 
conservative claims and a fairly accurate table 
of dimensions. Bear in mind, always, that 
stated element dimensions of any antenna are 
merely typical or average. However, unless 
something drastic enters the picture, the com¬ 
pleted antenna will usually be sufficiently 
close to its optimum operating condition that 
tuning adjustments are a simple matter. 

It is suggested that you make generous use 
of a grid-dip meter. The construction of this 
quad lends itself very well to easy changes of 
element lengths. The driven elements must be 
resonant at the design frequency before proper 
tuning adjustments can be made. Unless this 
condition is met, no setting of the tuning stubs 
will produce maximum gain, F/B or minimum 
SWR. The reflector elements are duplicates of 
the driven elements with tuning stubs added. 

The performance curves of a two-element 
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Fig. 2. Top: Boom clomp. Not shown ore serrated 
yokes used with TV most clamps to attach boom 
clamp to mast. Bottom: End view of stand-off 
insulator showing insulated wire twisted around 
element wire on one side of insulator, passed 
around outside of loop and twisted on opposite side 
to secure element wire to stand-off insulator. 

beam show that the greatest usable portions 
fall above the design frequency in the case of 
the reflector-type beam. On the high side, the 
curves drop off slowly, while on the low side, 
they drop off rapidly as they near the self¬ 
resonant frequency of the reflector. For this 
reason, a design frequency in the low end of 
each band was chosen. The performance 
curves for the quad indicate that it will per¬ 
form with near-maximum effectiveness across 
the entire 20 M and 15 M bands and across 
the greater portion of the 10 M band. 

The design frequencies for the Poorboy MK 
II are 14.1, 21.2 and 28.8. The side dimen¬ 
sions as determined by the formula 250^f 
(MHz) are 17'8", 11'9", and 8'7". 

Use #14 stranded wire as it is inexpensive, 
easy to handle and lightweight. Place a small 
dot of the XYL’s brightest nail polish about 
6" from one end. Measure half the distance 
of one side and mark it with polish. Measure 
three full sides and mark each with polish. 
Last is another half side. Cut the wire about 


6" beyond the last mark. 

Complete the 10 M and 15 M elements by 
fastening the ends of the wires to 3" center 
insulators at the dots and solder. The 20 M 
elements must be left unfastened on one end 
until later. 

Tuning stubs provide the mechanical means 
for varying the length of the reflector elements 
to tune the antenna to its maximum effective¬ 
ness. The reflector is approximately 5 % longer 
than the driven element. The stubs consist of 
suitable lengths of #12 bare solid wire spaced 
3" apart and soldered across the center in¬ 
sulators of the reflectors. Sliding shorting bars 
used for tuning are made from small bits of 
solid wire with clips attached to each end to 
facilitate moving them easily. 

Tuning stubs are 38" long for 20 M, 22" 
long for 15 M and 18" long for 10 M. These 
are maximum lengths and after the proper 
positions for the shorting bars are found, cut 
off the excess stubs and solder permanent 
shorting bars at these points. 

Select the long section of the frame. This 
will be the reflector. Lay it with the boom 
upward on the most level area of the lawn. 
Slide two hose clamps on each end of the 
center sections and insert inner sections. Slide 
a 7)i" SO insulator followed by two more 
clamps on each inner section. Next, insert tip 
sections with dowel locked in place and with 
a 3 l A" SO insulator attached. 

Note that the length of the arms is to be 
measured from the point where the arms cross. 
Measure from cross to ends of inner sections 
and equalize with about 1' insertion. Set tip 
sections so that holes in dowel are 12'6" from 
cross and in line with wire direction. Place 
SO insulators exactly vertical at 8'4" and 
6'2". These settings are approximately correct 
as a starting point. 

Tighten all clamps and insulators enough 
that they will not slip but do not lock. 

Raise assembled section in the air by the 
boom enough to clear the ground. Gently 
lower straight down to allow arms to fall nat¬ 
urally into position. Measure to be sure tips 
are equidistant from each other. Drive small 
pegs in the ground in pairs at several points 
along the arms to insure their staying in place. 

Slide 20 M element into place with its cen¬ 
ter insulator on the cross side of the boom. 
Place dots at holes in dowel. Lise small scraps 
of wire to tie elements to dowel to prevent 
slipping. Attach the other two elements in a 
similar manner and adjust by manipulating 
the SO insulators. Use INSULATED wire to 
tie these elements to insulators. 

Do not attempt to pull element wires tight 
as this will cause a severe bow'ing effect. Allow 
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all wires to hang loosely. Attach tuning stubs. 

Securely fasten boom clamp to mast and 
loosen clamps used to hold boom. Raise re¬ 
flector section, slide through clamps and 
lightly lock into place to await completion of 
the other section. 

Assembly of the second section is identical 
to the first. 72 ohm coax is connected directly 
across the insulators. Upon completion, hoist 
it up and mate it to the first section, and lock 
in place with the aligning bolt. 

Although a lower boom is not an absolute 
necessity, it serves several purposes. It will 
eliminate much of the quad’s tendency to whip 
in severe winds. It supports the weight of the 
feedlines and tuning stubs and reduces the 
bowing of the arms from the weight of the 
elements, etc. 

A light, well-varnished piece of wood of 
sufficient length will serve well. Mount it to 
the mast by a TV clamp or U-bolt at the 
height of the 15 M insulators. Tie the 15 M 
elements to the lower boom. Run feedlines out 
one end of the boom and tie tuning stubs to 
the other end and this completes construction. 

With proper care and consideration in con¬ 
struction, the Poorboy MK II should last for 
years. Treat all wood with several coats of 
good, high grade, spar varnish before assem¬ 
bly. Hang the dowel with a thumbtack driven 
in one end from a clothesline and this job is no 
problem. Remember to cover the ends of the 
dowel and the insides of the holes. After as¬ 
sembly, give it another couple of coats to pro¬ 
test against unseen nicks and scratches. Give 
all metal, except the tubing, generous coats of 
aluminum paint both before and after assem¬ 
bly. 

Tuning is accomplished by pointing the 
back of the quad at a nearby cooperative ham 
buddy who provides a steady, horizontally 
polarized carrier at the design frequency 
which is tuned for the lowest reading on the 
station S-meter by sliding the shorting bar 
along the stub. After each band is tuned, 
check the other bands for deterioration of 
F/B. Readjust as necessary. The point of 
highest F/B lies in a narrow range. Remem¬ 
ber that the F/B obtained during tuning will 
not be the same for all received signals due 
to different angles of received signals. It would 
be wise to test F/B with as many local hams 
as possible and choose a best average setting. 

Tests were run using separate feedlines and 
using a single feedline for the three bands. 
Interaction during tuning was more noticeable 
in the case of the single feedline but tuning 
was no more difficult. In actual operation, 
there is little to indicate that one system is 


superior to the other. However, as with all 
multi-band antennas fed with a single feed¬ 
line, the chance of harmonic radiation is great 
enough to give the nod to the separate feed¬ 
line system. 

To connect the three driven elements to a 
common insulator for a single feedline, adjust 
the two lower corners of the 20 M element 
in toward the boom enough to allow the wire 
to reach the 15 M insulator. Adjust the lower 
SO insulators of the 10 M element toward the 
boom and run the wire to the now-common 
insulator centered in the 15 M element. 

The frame of the Poorboy MK II can be 
used for a mono-band 20 M quad, a 20/15 M 
and 20/10 M dual-bander. In the event a 
15/10 M dual-bander is desired, the metal 
part of the arms can be reduced to a length 
of 12' with suitable 3' lengths of wood dowel 
inserted 6" into the tip sections to bring the 
total length to 17'. Both the 15 M and 10 M 
elements can be threaded through the dowel, 
eliminating the SO insulators. The boom can 
be simplified by using a single section of TV 
mast cut to 5%'. In case you’ve been wonder¬ 
ing, this version was the MK I which was 
cannibalized in the development of the MK 
H. 

Antenna purists frown on the use of coax 
to feed a balanced antenna such as the 
quad with no matching device. However, it 
is a common practice and the performance of 
such an arrangement seems to suggest that it 
works better than a casual reading of the text¬ 
books indicates. 

The use of metal arms for the quad seems 
to be a neglected subject. The greatest dan¬ 
ger is resonance at an operating frequency. 
In this case, the arms are close to resonance 
at 21 MHz. Avoid an arm length of less than 
24'. 

During the experiments with multi-band 
quads, the author received the distinct im¬ 
pression that the use of 20 M and 10 M quads 
on the same frame left a lot to be desired. 
Interaction between these two was definitely 
more noticeable than other combinations on 
the same frame. The answer is probably due 
to the harmonic relationship. For this reason, 
a design frequency of 28.8 MHz was chosen 
on 10 M. Also, this combination never seemed 
to produce as sharp a pattern as other com¬ 
binations. Lacking the wherewithal to con¬ 
tinue it further, the matter was never fully 
pursued. 

The author realizes that the Poorboy MK 
II is not the ultimate in quad design but offers 
it as a good compromise for the average ham 
with limited resources. . . . K4USK 
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Len Yerger W3BTQ/5 
908 So. Alamo St. 
Rockwell, Texas 


Want 5dB Gain 

on 75 Meter Mobile? 


This article will tell you how to substantially 
increase your 75 meter mobile signal. The solu¬ 
tion is not for the timid or the finicky. It’s for 
the ham who is master of his own car, and 
really wants a big signal. 

In case you haven’t given it a try, 75 meters 
is a very good mobile band. It doesn’t close 
down at night like 20 meters, or become in¬ 
fested with commercials like 40 meters. Also, 
the home stations don’t have big beams on 75 
meters, so you can give them a tussle. 


Most commercial mobile antennas have cal¬ 
culated overall efficiencies of between 2% and 
4%. There may be some arguments at this 
point, but check with the mobile antenna 
books and Terman’s, and figure it out for your¬ 
self. The radiation resistance is very low for 
short antennas, and the loading coil resistance, 
and car body and ground resistances are very' 
high. With 75 meter mobile antennas nearly 
every thing goes up in heat. Let’s see how we 
can radiate more and heat less. 
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I'irst, make the antenna as high as the law 
and your normal travel route permit. Also, 
mount it up on the back deck of the car where 
it is out in the clear. You can probably add 
two feet or so to the regular base section and 
still not exceed the height limit. 

Up goes the radiation resistance and up goes 
the efficiency. Now perhaps the efficiency be¬ 
comes 3% to 5%. The center loading coil has 
moved up, but that hasn’t done any harm— 
perhaps helped a little. 

To match the antenna to your 52 ohm feed 
line, shunt about 1500 picofarads from the 
base of the antenna directly to the car body. 
Don’t use a coil at the base. It is more trouble 
to install, and has more loss. The capacitor will 
do the trick. You may have to adjust the value 
somewhat. Use your VSWR meter. 

What next? We can’t go higher. Let’s look 
at the loading coil. Larger wire has less loss, 
but as the wire becomes larger the coil begins 
to grow in size and weight to hold the same 
inductance. A good high Q coil is fine, such as 
the Master Ultra Hi Q. Trying to improve over 
this coil is a rough game to play. Silver plate 
the wire? The improvement is hardly worth 
the trouble. The way to lower the coil resist¬ 
ance is to cut down on the number of turns. 
The way to cut this down is to increase the 
antenna capacitance above it. 

One way to increase the capacitance would 
be to use a large diameter pipe above the coil, 
but this is not practical. Think of the trees, 
and the five foot flexible whip remains. What 
can be done with a capacity hat? The answer 
is—plenty! 

If you want to develop your own top load¬ 
ing arrangement, start by obtaining a coil of 
aluminum clothes line wire. It appears to be 
a little larger than #8. Cut an 18 inch piece, 
and install it on about a 3 inch spacing rod 
above the coil. Head the wire aft. You will be 
able to take a few turns off the coil and still be 
resonant on the same frequency. Fine, how 
about four of these lengths, arranged like a 
two meter ground plane. Off come more turns. 
You can do the trimming with nothing but 
your rig and a VSWR meter if you go slowly. 
Keep the power way down. Don’t add too 
much capacitance at once or you may find 
resonance outside the band, and you will need 
more than the rig and a VSWR meter to 
straighten things out. 

The aluminum wire is surprisingly strong, 
and is self supporting at lengths up to more 
than two feet at fast car speeds. With the four 
radials and the increased height, the antenna 
efficiency has now become somewhere near 
8%. File sharp edges to present corona and 
receiver noise. 



If you still have courage, lengthen the radi¬ 
als a little, double the number, and strengthen 
them with three concentric circles of the same 
material. You now have a big capacitance hat 
of good strength. A 6 inch aluminum disc in 
the center can serve as a good building plat¬ 
form. The aluminum wire can be joined by 
small clips and screws, or binding with wire 
and covering with aluminum solder, or better 
yet by means of Heli-arc. 

A capacitance hat of this type will allow 
you to cut your coil down to less than half of 
its original size. Efficiency will now calculate 
to be 10% or higher. Your actual output should 
have increased by at least 5dB. The 200 watt 
PEP rig has now become the equivalent of 
about 700 watts. You don’t need a linear, and 
all of the problems of supplying power. Now, 
at 10% efficiency, you have a good vertically 
polarized signal. The efficiency has started to 
approach the efficiency of some home station 
ground plane antennas. 

It is recommended that a light nylon cord 
be run from just above the antenna coil to the 
forward rain gutter, and another to the deck 
opposite the antenna base. These guys will 
stabilize the antenna at high speeds, and pre¬ 
vent it from swinging over the highway in a 
cross wind. 

A second coil, which will resonate without 
the capacitance hat, is recommended for use 
when the hat or guy lines are not desired. 

The writer has used an antenna of this type 
for over a year. Results have been very grati¬ 
fying. The mobile signal is consistently 
stronger than other mobile signals of equal 
power using conventional antennas. 

. . . W3BTQ/5 
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Howard F. Burgess W5WGF 
180] Dorothy Street N.E. 
Albuquerque, New Mexico 


. . . a couple of wires, a long ruler, and a short 
conscience. 


High Accuracy VHF 
Frequency Measurements 


Measure your VHF frequency to better than .00015%. 


In years past the only need for a VHF 
frequency measurement was to make sure that 
the transmitter was in the right band. This 
could usually be taken care of with a couple 
of wires, a long ruler, and a short conscience. 
But life in the ham bands has changed. New 
narrow-band techniques and equipment make 
it necessary to know much more about fre¬ 
quency than just how to find the band. This is 
especially true in certain types of DX work. 
Frequency measurement capability also has 
its fringe benefits if you happen to belong to 
the “net set.” You can alienate your friends, 
lose your peace of mind, and do wonders for 
the net by just reminding everyone at frequent 
intervals that he is off frequency, or drifting 
too badly to be measured. 

Accurate frequency measurements can be a 
problem for the amateur with a limited budget. 
However with some home construction and 
careful operation the average ham can make 
VHF frequency measurements to an accuracy 
better than .00015% at two meters. This is the 
equivalent of measuring the distance from New 
York to Los Angeles with an error of only 
25 feet. Many commercial units cannot equal 
this figure. The same method can also be used 
for HF and UHF measurements. 

There are many ways to measure frequency 
but few of them are satisfactory for use at the 


Howard, former W9TGU, W7KGD and 
W0BDH, has written many articles in his 
32 years of licensed hamming. He now works 
for Sandia in AEG primary standards. 


very high frequencies. The well known hetro- 
dyne frequency meter becomes unstable when 
its oscillator is operated at VHF. It can no 
longer be held or read to any degree of accu¬ 
racy. The oscillator can be operated at a low 
frequency and one ol the harmonics used at 
VHF, but any error in the oscillator will be 
multiplied by the number ol the harmonic 
used. A frequency meter that can be held to 
within 200 hertz at 4 MHz will be off by 7.4 
kHz at the 148 MHz harmonic. 

A second method of much greater accuracy 
uses low frequency crystals which are refer¬ 
enced to a known standard such as WWV. The 
harmonics of these oscillators will be quite 
accurate and useful far into the UHF region. 
However this system has its limitations. Even 
when used with multivibrators and harmonic 
amplifiers it produces only spot frequencies. 

Although neither of these two methods is 
satisfactory when used alone, they can be 
combined to make an accurate and versatile 



But life in the ham bands has changed. 


22 


73 MAGAZINE 






. . , from New York to Los Angeles with an error 
of only 25 feet. 


system. If you haven’t guessed it by now, the 
system works like this. A crystal oscillator 
operates on 5 MHz. This oscillator can be kept 
to zero beat with WWV with very little effort. 
With a simple harmonic amplifier following it, 
strong markers are available every 5 MHz far 
into the UHF region. To fill in between the 5 
MHz points, and get full tuneable coverage, all 
that is required is to add the output of a stable 
low frequency VFO to the proper marker. 
Example: To measure 146.25 MHz just add 
1.25 MHz from a calibrated tuneable oscillator 
to the 145 MHz harmonic of the crystal. The 
same results can be had by using the 150 MHz 
marker and substracting 3.75 MHz. 

The tuneable low frequency oscillator of this 
hetrodyne system can be any stable, calibrated, 
oscillator that will give the desired frequencies. 
A good signal generator can be used but better 
yet is the old faithful BC-221 frequency meter. 
The crystal oscillator that supplies the 5 MHz 
markers should be designed for high stability. 
However, even simple crystal-controlled units 
can be kept zero beat with WWV for periods 
long enough to make most measurements. 

Earlier we quoted a figure of .00015$ or 
better for the accuracy of this system. Perhaps 
we should show how this is possible. The 
crystal oscillator can be held to near zero beat 
with WWV but due to propagation errors in 
the signal of WWV, we can never be sure that 
our crystal is closer than 2 parts in 10 million. 
This would be 2 hertz of error at 10 MHz 
or an uncertainty of 29 Hz in the 145 MHz 
marker. The BC-221 is normally considered to 
be a .05$ instrument. This would be an error 
of about 1.75 kHz at 3.5 MHz. However with 
care in calibration, and reading it is not diffi¬ 
cult to reduce this value to 200 hertz or less. 
In a hetrodyne system the error of the VFO is 
not multiplied at VHF but is just added to the 
error of the crystal marker used. 

The total error at 2 meters is 29 Hz con¬ 
tributed by the crystal and 200 Hz by the VFO 
for a total of 229 Hz. This is a little more 
than 1.5 hertz per million hertz for a tuneable 
system. Of course these values are approximate 
and with careful operation they can be re¬ 
duced by 50% or more. 
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Fig. 1. Block diagram of the VHF frequency meter. 

In the 146.25 MHz example used earlier, 
the VFO was required to furnish less than 1 % 
of the total output. To put it another way, the 
only wobble is in the smallest cog and its 
contribution is so small it can’t shake up the 
machinery too much. 

The circuit shown in Figs. 1 and 2 has been 
used for monitoring MARS, CAP, and several 
other services. The crystal oscillator is quite 
stable but can be tuned enough to zero with 
WWV. Tuning is done with Cl. One stage of 
harmonic amplification is sufficient to give 
strong signals well above 150 MHz. The plate 
circuit of this amplifier stage is tuned to the 
harmonic to be used. This feeds one input 
grid of the mixer. The other grid of the mixer 
is driven by the output of the BC-221 fre¬ 
quency meter. The tuned circuit shown in this 
grid resonates broadly in the 2-4 MHz range of 
the BC-221. This helps to keep the higher 
harmonics of the BC-221 out of the mixer. 

The output of the mixer is resonated to the 
desired operating frequency. This will be 
either the sum or difference of the two input 
signals. The level of the output signal can be 
controlled by R6. 

Operation of this system is simple. The 
“cook book” would read as follows: 

1. Couple the output to the antenna of the 
VHF receiver. 

2. Determine the crystal harmonic and VFO 
frequency that will give the frequency ol 
the signal to be checked. 



. . . the only wobble is in the small cog . . . 
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Fig. 2. Schematic of the oscillator, multipliers and mixer for using a BC-221 on the VHF ham bands. 


3. Tune the VHF receiver to the signal to 
be checked. 

4 . Tune the BC-221 until the output of the 
frequency monitor zero beats the re¬ 
ceived signal. 

5. If required, peak the tuned circuits in the 
monitor for maximum output and adjust 
R6 as needed. 

6. The frequency of the received signal 
will be the crystal harmonic plus (or 
minus) the reading of the BC-221. 

Many details cannot be covered in one story 
due to lack of space. The operator will have to 
determine the most effeceive method of 
coupling to this particular receiver. He will 
also have to explore the many combinations 
of frequencies which can be used. These and 


many other questions cannot be included at 
this time. However those who require such a 
system as this will probably be capable of 
filling these details. 

One word of caution is in order. With two 
oscillators that are rich in harmonics, there can 
be many unwanted “birdies.” These present no 
problem after the operator has gained experi¬ 
ence but the new user should be very cautious. 
Many times an unwanted beat can be elimi¬ 
nated at a critical spot by changing the two 
frequencies that are being mixed (shift from 
sum to difference). 

Perhaps we should emphasize that this 
system is a “trade off” where the amateur can 
trade his skill and patience for highly accurate 
measurements with simple equipment. 

. . . W5WGF 
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Hank Cross W100P 
11 1 Bird's Hill 
Needham, Mass. 

Adding Sideband AGC 
to Your Old Receiver 


There are several ways of adapting an older 
receiver for SSB reception. 1 “Product detec¬ 
tors” are often mentioned, and the words 
look very nice in the promotional literature. 
As any student of instruction books can tell 
you, there are many ways to get good side¬ 
band demodulation, and only a few of them 
are protected by valid patents . . . not that 
that matters to the home constructor. Any 
diode detector is a product detector provided 
that the BFO voltage applied is as strong as 
the peak of the strongest signal, and also pro¬ 
vided that that strongest signal is somehow 
kept within those bounds, preferably by some 
sort of fast-attack, slow-release AGC. 

1. For instance, the NC-300 is not very good on sideband 
as it stands, but the NC-303, changed only a bit, has 
reasonable action. I intend fixing up a friend’s NC-300 
for better sideband AGC in the near future; it appears 
from the circuit diagram that a 2 ft F capacitor is all 
that needs to be added (Drop me an SASE and I’ll let 
you know what we finally did). I have also made some 
modifications to the SP-200 and —400 series Super Pros 
which seemed to help. 


The conversion described in this article en¬ 
abled me to add sideband reception with 
AGC to three receivers with a minimum of 
butchery and without adding too much to 
their internal crowding. In one of them the 
BFO tube was also used to run the S-meter 
on phone; by adding a couple of transistors 
(seventy-cent transistors, my favorite brand) 
I got a separate S-meter amp with no new 
socket holes and no extra power drain. I’m 
happy I did it, in all three cases. 

The circuit diagram (Fig. 1) shows the 
AGC, MGG, audio and S-meter circuits of the 
receiver that had the most done to it. If the 
whole thing overwhelms you, the obvious 
course is not to start any modifications. As a 
matter of fact, the drawing is simplified: 
where it shows a three-pole two-position 
switch, 1 used a four-pole five-position type. It 
now appears that I wish I had used a six- 
pole five-position, shorting, and if having a 
switch labeled PHONE-USB-LSB-CWU- 


FROM BFO 
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12AX?,575i,l2AT7,ETC. 



Fig. 2. Tube type audio derived AGC. Take audio 
from after noise limiter and before audio gain con¬ 
trol. 


CWV sends you, l could send a circuit (in a 
SASE). 

The audio-derived AGC was originally sug¬ 
gested by a note in a Swan manual. Inciden¬ 
tally, doing it their way worked in one re¬ 
ceiver but in another the silicon power diodes 
used to rectify the audio voltage produced 
harmonics which got into the if and fed back. 
The resistor (1000 ohms in the diagram; the 
value is not critical at all) ruins this “varactor 
action” without any other ill effects. The 
charge time constant, in practice, is a few 
milliseconds; if it’s made too short, the re¬ 
ceiver quits whenever a Ford drives by. The 
AGC “delay” bias (the value of peak voltage 
below which no AGC voltage is developed) 
is adjusted by the potentiometer labeled SB 
LEVEL. I found that this worked best if it 
was ganged to the volume control, so that the 
volume adjusted by the same knob in either 
mode. If this is done, the volume control cir¬ 
cuit must be doctored up so that the gain of 
the audio section is never reduced all the way, 
(although some variation in the audio gain 
did turn out to be desirable) and the net re¬ 
sult is the circuit shown. 

Whether you like the manual gain control 
ganged with the audio gain (BC-348 style) 
is a matter of taste; it only operates in the 
MGC mode, which is when the audio pot 
doesn’t in those receivers. Ganging THAT 
with the other two is a possible way of freeing 
a panel hole for use as a switch for AM-SSB. 
The only way I know to buy a three-gang pot 
is to make it up from IRC parts. 2 

Some of the switching is to make sure that 
the 1 id 7 capacitor cannot start out with a 
charge when you switch to SSB. For some 
other ideas, see a previous article 3 * * * on the same 

2. 72 Magazine, Feb. 1964. “Unusual Receiver Circuitn.” 

3. For two-gang, 500k audio is Maliory FA55A, 100k is 

15A 4second section). There is also a shaft required, 

you pick it. For two gang, IRC Q- or PQ-13-133 plus 

Ml3-128. The RF section can be piggybacked on later, 

buy IRC Ml7-116. making three. 



Fig, 3. Transistor audio derived AGC. Q1 is a 
2N2925 (25(f), Q2 a 2N3404 (85*). The 7.5 volt 
zener is Va or Vz watt, such as the 1N958 or 
1N755. The 5] volt zener is a 16 or 1 watt one, 
such as the 1 N3036. Pick up the signal as in Fig. 2. 

sort of thing. 

The S-meter circuit requires a silicon PNP 
and an NPN transistor. These both are now 
fairly cheap and common. The AGC delay on 
AM is about three volts, caused by the bleed 
current through the 44 megs or so in the di¬ 
vider which is part of the S-meter circuit, the 
1 meg AGC filter resistor, and the 1N629 di¬ 
ode clamping the AGC bus. The bleed current 
also affects the release time of the AGC in the 
sideband mode. The 2 M pot is to set the 
S-meter to zero for no signal, and the “CAL” 
pot is to set the maximum meter reading. With 
the values given, the motion was reasonable 
over the range of AGC volts from 0 to minus 
10. Q1 and Q2 should have reasonably high 
gain at low currents and BV,, P0 at least as high 
as the rated cathode bias of the output tube. 
I put both transistors on a card screwed to 
the back of the S-meter by its terminal posts. 
The holes for the pots were already in the 
chassis from the previous S-meter circuit. 

If you’d like a little simpler modification, 
almost any receiver (without restriction, if it 
uses tubes) can have audio-derived AGC 
added by attaching one of the amplifier-recti¬ 
fier units shown in Figs. 2 and 3. The input 
impedance is high, and the extra power 
needed is small; the gain is adequate and, in 
fact, may be excessive. If it is too high, the 
receiver will be short of audio output on side¬ 
band. A suitable cure is to put a one megohm 
potentiometer at the input and adjust so that 
the sideband audio matches the AM audio. 
The cost for all parts for the transistor model 
is just under $15, and the silicon transistors 
permit it to be put in a fairly hot spot inside 
the receiver without loss of performance. I 
built it up on a piece of perforated circuit 
board and taped it to an if can to try it out. 
Eventually it’s going in another receiver, 
which will have transistor audio and audio- 
AGC sections but tubes for the RF and if. 

. . . WIOOP 
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The Classic Feed System 

By W. E. "BARNEY” ST. VRAIN, W0PXE 

DESIGNING ENGINBER - CLASSIC 33 PROJECT 

MOSLEY ELECTRONICS, INCORPORATED , 

{ 

4610 N. Lindbergh Blvd., Bridgeton, Mo. 63042. 


INCE the introduction of multi-frequency 
beams several years ago, the method 
of feeding such antennas has been a 
subject of much disagreement. When these 
antennas were introduced a few years ago, 
Mosley Electronics ran a series of adver¬ 
tisements in the technical magazines ex¬ 
plaining the method used on our Trap-Master 
and Power-Master series. Since that time we 
have tried a wide variety of feed systems 
endeavoring to improve on the original sys¬ 
tem. 


feed point resistance. (Figure No. 3) Series 
capacitors used on the Classic 33 are made 
by inserting a suitable length of heavily in¬ 
sulated wire into each half of the element 
tube at the center. The wires are terminated 
in a plastic tube enclosure with a type “N” 
connector for connection of the coaxial cable. 
To isolate the outer coax conductor from 
ground, the coax line is coiled for a few 
turns near the antenna end. This is designed 
to prevent the very unlikely affect of “Peed 
Line Radiation”. 


Testing Other Feed Systems 

In testing, we found a three band gamma sys¬ 
tem ineffective without isolation networks 
which resulted in the feed system costing 
about equal to the antenna cost; with a 
system using hairpins, the cost proved low 
but did not provide a better match than the 
original Mosley matching system. It became 
quite clear to us, the Mosley system was 
hard to beat, for we had found only one 
slight disadvantage, the elements needed to 
be stagger tuned to raise the feed point re¬ 
sistance from about 30 to 50 ohms. This 
slight detuning, which proved advantageous 
in increasing the bandwidth, brought about, 
in turn, a slight gain loss of about 0.5 to 
1.0 db. at resonance. 

The Classic-33 System 

In order to give hams a new choice in beam 
matching systems and an antenna featuring 
maximum gain with increased bandwidth, we 
devised the matching method used on our 
New Classic 33 antenna, a method which 
takes advantage of the principle that antenna 
resistance at the center driving point in¬ 
creases as the antenna length increases. 
Figure No. 1 shows the radiator element of a 
three element beam at resonance having an 
impedance at the driving point (Z A ) of about 
30 + JO ohms. If the element is made longer, 
Z A can be raised to about 50 + J50 ohms. 
(Figure No. 2) Since the reactance is induc¬ 
tive, it can be canceled with a series capac¬ 
itor of 50 ohms reactance, leaving 50 ohms 


Fig. 1. 
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Converting Other Beams 

This feed system could feasibly be used on. 
our other Trap-Master beams, but little would 
be gained and the antenna would need to be 
completely rebuilt. The big difference be¬ 
tween the new Trap-Master beam and the 
TA-33 is that the latter has conversion fea¬ 
tures, while the Classic 33 does not. The 
engineers at Mosley designed the Classic 33 
to give the ham a little extra gain on all 
bands. It is our conviction that discriminat¬ 
ing DX’ers will find this new tri bander 
specifically suited to their needs, but hams 
buying the well-known TA-33 will still enjoy 
a superior quality DX antenna with a gain 
very close to that of the Classic 33. 
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Dennis Bryan W2AJW 
4 Crescent Drive 
Apalachin, New York 


The Ultimate Station Control 

Arrange your station for perfect break-in and complete 
control of antennas, power and changes of equipment. 


How many times have you visited a fellow 
ham’s shack and left wishing that you had a 
set-up like his—a set-up that was a pure pleas¬ 
ure to operate? How many times have you 
tuned the low ends of 80 and 40 and listened 
to the brass pounders operate full CW break 
in and felt like joining the fun? You knew you 
couldn’t join in because of the manual receive- 
transmit switching you have and so you de¬ 
jectedly tune off frequency looking for a “you 
send awhile—then I send awhile” QSO. How 
many times have you rejected the idea of 
building or buying a TR switch because they 
“suck-out” signals in the transmitter tank cir¬ 
cuits in receive mode? 

Well friend, read on and find out how you 
can organize your equipment into a sweet run¬ 
ning system that’ll make you beam with pride. 
But—WARNING!—you may have to buy your 
XYL a fur coat to compensate for all the oper¬ 
ating time you’ll be putting in with your rig 
once you get it working in this type of system. 

Although few hams will have the exact 
equipment configuration as this system the 
features of this control unit can be applied to 
almost anything you may have. 

The highlights of this system are: 

1. Full break in by using a TR switch with 
no signal “suck-out” at all after being 
in receive mode for a couple of seconds. 

2. Automatically switches to transmit mode 
when the key contacts close or the VOX 
relay is activated. 

3. Allows rapid change (flip of a switch) 
between exciter only or amplifier oper¬ 
ation. 

4. Controls DC input to final amplifier. 

5. Gives rapid selection of antennas. 

6. Automatically mutes receiver when the 
key is closed. 

7. Provides CW side tone. Can be used as a 
code practice oscillator. 

8. Allows rapid changes in equipment con¬ 
figurations. 

9. Puts only 17 volts, low current, across 


key contacts—eliminates exposed shock 
hazard and arcing. 

At the end of this article is a list of compo¬ 
nent functions that will assist your “treck" 
thru the diagrams without wasting time. A 
more thorough explanation of the more in¬ 
volved functions is in the text between here 
and there. 

Fig. 1 is a diagram of the RF and antenna 
selection circuits of the system. By bringing 
all low level RF circuits up to a patch board 
on the side of the station control units it is 
possible to change the system configuration 
without getting out of your chair. Sure beats 
crawling behind the desk or table to change 
connections. 

Note that when RL2 is down (de-ener¬ 
gized) RF is fed straight thru the amplifier to 
the antenna circuit. When RL2 is up (ener¬ 
gized) the exciter is coupled to the amplifier 
input and the amplifier output is connected 
to the antenna circuit. 

RL5 is the little gem that prevents receiver 
signal “suck-out” after the system is in receive 
mode for a couple of seconds. RL5 is normally 
down, isolating the antenna circuit from the 
amplifier or exciter tank circuit, and comes up 
when the key contacts close or the VOX relay 
is activated. The use of RL5 along with a TR 
switch allows you to operate full break in and 
still be able to hear the real weak DX stations 
when you are in receive mode. 

When S5 is in the 160 meter position RL6 
will be picked up. RL9 will stay down because 
current will not flow thru D9. When S5 is in 
the 80 meter position RL9 will be picked up 
and at the same time current will flow thru 
D9 picking RL6. Although RL6 thru RL9 have 
12 volt coils 17 volts is applied because of the 
long line run to the relays and resulting volt¬ 
age drop. 

The Marconi antenna in this system is % 
wavelength long on 160 meters and has a feed 
point impedance of 120 ohms. Even though 
this requires a reverse-pi matching network 
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the higher impedance reduces ground losses 
commonly associated with Marconi antennas. 
With the low power restrictions on 160 meters 
you cannot afford unnecessary losses. 

Fig. 1 also shows the RF patch board and 
jumper diagrams for: 160 meter CW/AM, 
80-20 meter CW/AM, and 80 meter SSB. Any 
of these configurations can be patched in less 
than a minute. The patch board is made up of 
phono type sockets mounted on an aluminum 
bracket. Coax cables going to the various units 
are soldered to the jacks and have plugs to 
match the units on the other ends. When you 
get that new piece of equipment all you have 
to do is unplug the old unit and plug the new 
unit in. All the RF circuits of the new unit 
will be available at the patch board ready to 
g°- 

Fig. 2 shows the 110 VAC primary circuits 
of the control unit. The operation of the pri¬ 
mary circuits is quite straightforward. It is im¬ 
portant that SI and S2 have the indicated 
current rating. RL2, RL4, and RL5 are Guard¬ 
ian Series 200 DPST relays with like contacts 
wired in parallel to increase their current 
carrying capacities. Here also, flexibility was 
the prime goal. Jacks J7 thru Jll will provide 
controlled primary power for any piece of 
equipment you have—unless you’re bootleg¬ 
ging with a 10 kW job. 


Fig. 4 is a graphic representation of what 
actually happens inside the control unit when 
the key contacts close or the VOX relay is ac¬ 
tivated. The lines shown in Figs. 4A, C, and 
D and referenced to 4B which represents in 
this case the letter “L” being sent with the 
key. The up levels show the key contacts 
closed and the down levels show the key con¬ 
tacts open. By working your way from left to 
right on line 4B and taking a reading on lines 
4A, C, and D each time the level of line 4B 
changes you can see exactly how the break 
in function of the control unit works. 

At first glance the transistor circuits shown 
in Fig. 3 looks a bit complicated to digest. 
Actually, all the transistors except Q8 and Q9 
are used as switches. They are either in a 
state of conduction or completely cut-off. This 
makes the selection of transistors to use quite 
simple. About anything you have in your junk 
box will work. The ones used here, other than 
Q8 and Q9, were obtained from Radio Shack 
and didn’t have any commercial type indicated 
on them. They were removed from scrapped 
computer circuit boards that Radio Shack has 
for sale. Q8 is a 2N718 and Q9 is a 2N269 as 
recommended by Robert D. Corbett in his July 
1965 73 Magazine article “CPO-CWM” that 
described the CW sidetone oscillator used in 
this control unit. 


_jU*_AMPUFIER 
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BOX AT AMPLIFIER 
OUTPUT JACK 
T-1 




Fig. 1. RF routing and station configuration of W2AJW's station control system. The function of each 
major part is explained at the end of the article. 
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To determine if a transistor is conducting 
note the relationship of base voltage to emitter 
voltage. If the transistor is an NPN type like 
Q1 and the base is more positive than the 
emitter it will be conducting. If, in the case of 
QI, the base is negative in respect to the 
emitter the transistor will be cut-off and no 
current will be flowing thru it. Just the oppo¬ 
site is true of PNP transistors, like Q4. When 
the base of Q4 is positive in respect to its 
emitter it will be cut-off. 

Let’s take a look at Ql, Q2 and RL3A and 
RL3B. In receive mode with the key contacts 
open the bases of Ql and Q2 are at minus 17 
volts. Because the emitters of Ql and Q2 a 
biased to a minus six volts they will be cut-off 
and RL3 will be down. When the key contacts 
are closed, as in the first dit of the character 
“L” shown in Fig. 4, the bases of Ql and Q2 
will be shorted to ground thru the 330 ohm 
resistor. Now that the bases are more positive 
than the emitters Ql and Q2 will go into 
heavy conduction with current flowing thru 
RL3A and RL3B picking up RL3. 

Simple huh? 

By keying the bases of Ql and Q2 rather 
than keying the relay directly you have re¬ 
moved that source of high current from the 
key contacts and eliminated that source of 
arcing and key-clicks. 

RL3 has two coils mounted side by side. 
The coils are each 5000 ohms and are wired 
in series by the manufacturer. This applica¬ 


tion requires that the connecting wires be re¬ 
moved so that the coils can be wired as shown. 
You must experimentally determine how to 
wire the coils so that when both coils are 
wired in this circuit the fields do not oppose 
each other. If they do oppose each other the 
relay will not pick up. Why do we split the 
coils of RL3 into two coils, RL3A and RL3B? 
This is done to satisfy two conditions. First- 
to allow RL3 to pick up and close its contacts 
as quickly as possible to reduce the amount 
of the first dit or dah that is missed while the 
station is going into transmit mode. Second- 
to provide a hold-up circuit for RL3 and 
therefore stay in transmit mode between 
characters and words Ql and RL3A take care 
of the first condition and Q2 and RL3B and 
Cl the second. 

Diode Do isolates Q2, RL3B, and Cl from 
Ql and RL3A at the instant the key is closed 
and Ql and Q2 conduct. Because at this 
instant Cl is discharged it will act as a dead 
short across RL3B. If RL3B was the only coil 
on RL3, RL3 would not pick up until Cl had 
charged up to the point that enough current 
started to re-route thru RL3B to attract the 
relay armature. This would cause a consider¬ 
able portion of the first dit or dah, in fact 
quite a bit of the first character, to be lost. 
Coil RL3A, because it is not shunted by a 
capacitor and is isolated from Cl by D5 at 
key closure time, provides the necessary quick 
pick up time of RL3. When the key contacts 



Fig. 2. Primary power circuits and control of W2AJW's control system. 
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open Q1 and Q2 will be cut-off and Cl will 
have three discharge paths: 1-thru RL3B, 2- 
thru Rl, 3-thra R4, RL3A, and D5. The dis¬ 
charge path thru RL3A as well as RL3B gives 
a more uniform pull on RL3 armature and 
better control on its drop out time. Note that 
the discharge path thru Rl is variable. De¬ 
creasing the resistance of Rl will make Cl 
discharge more rapidly and cause RL3 to drop 
out quicker. 

Q3 and Q5, along with Q1 and Q2, are 
controlled directly by the key contacts or VOX 
relay. Like Q1 and Q2, Q3 and Q4 are 
normally cut-off and conduct when the key 
contacts close. Q3 controls Q4 and Q6. Q5 
controls only Q6. When Q3 conducts its collec¬ 
tor goes to a minus 6 volts, current will flow 
thru D6, R9, and RIO. It can be seen from 
the values of R9 and RIO that the base of Q4 
will go to about a minus 4 volts (from plus 
17) and Q4 will conduct keying the trans¬ 
mitter. 

Now we run into a circuit known as a 
‘‘minus or”. This is made up of diodes D7, D8; 
resistors Rll, R12; and transistor Q6. When 
the key contacts are open Q3 and Q5 are cut¬ 
off and points C and D of diodes D7 and D8 
are at a plus 17 volts. Since R12 ties back to 
plus 17 volts the base of Q6 will be biased so 
that it will be conducting. With Q6 conduct¬ 
ing its collector will be at a minus two volts. 
This same voltage is applied to the base of 


Q7 making it conduct putting the receiver in 
receive mode. (Like many receivers this one 
is in receive mode when the “receiver mute” 
line is grounded.) 

In order to satisfy a “minus or” all you have 
to do is “make” one leg of the switch. For 
instance, if point C was minus and point D 
was plus, current would flow thru D7, Rll, 
and R12 to plus 17 volts. Since Rll has a 
much smaller resistance than R12 most of the 
voltage drop would be across R12. The volt¬ 
age at the junction of Rll and R12, point E, 
would be negative. Conversely, if point D was 
minus and point C was plus current would 
flow thru D8, Rll, and R12 to plus 17 volts. 
In either case the base of Q6 would be baised 
to cut-off and the collector would go to plus 
17 volts and in turn cut-off Q7 muting the 
receiver. At the same time we could call this a 
plus “and” circuit. That is, if both points C 
and D are plus Q6 will conduct. 

When the key contacts close Q3 and Q5 
will conduct and points C and D will go to a 
minus six volts and the receiver will be muted. 
Capacitor C2 will charge thru the path; minus 
six volts, Q5, C2, to plus 17 volts. At the 
instant the key contacts open the transmitter 
oscillator STARTS to turn off. The turn off 
time of the transmitter oscillator takes but a 
fraction of a second but if your receiver has a 
rapid recovery time, as in my case, you will 
hear a “thump” in the speaker. Q5, C2, and 
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D8 eliminate this “thump”. Remember it was 
said that C2 charges when the key contacts 
close? Well, when the key contacts open C2 
has two discharge paths: 1- thru R3 and R2; 
2- thru D8, Rll, and R12. The first path is 
variable and is used to control the length of 
time the receiver will be muted between dits 
and dabs or characters. The second path is the 
one that actually holds the receiver muted 
after the key contacts open. The smaller the 
resistance of R2 the quicker the receiver will 
recover. It is possible to set R2 so that all 
transmitter sound is removed but still be able 
to hear a break in signal between bits of a 
character when sending at 20 wpm. 

Fig. 5 shows an alternate method of keying 
a transmitter or muting a receiver. This 
method would have to be used if your trans¬ 
mitter has cathode keying or if your receiver 
has a positive mute line. Of course a combina¬ 
tion of Fig. 5 for the transmitter and Fig, 3 
for the receiver could be used, or vice versa. 

The relays shown in Fig. 5 are ultra sensi¬ 
tive radio control units that pull in with only 
1.4 mA coil current. If a less sensitive relay is 
used it will be necessary to increase the volt¬ 
age fed to the relay. Diodes DIO and Dll 
prevent ringing in the circuits when Q4 and 
Q7 are cut-off. At the instant the circuit thru 
the relay coils is cut-off the voltage in the 
coils will spike to a very high value and 
possibly ruin Q4 or Q7. In any case this spike 
will generate electrical noise. 

So there you are. If you want the ultimate 
in station control then drag out the tools and 
get busy. The effort will be well worth it and 
besides—here’s that “built it yourself” project 
you’ve been waiting for. A project that will 
not only give you that sense of accomplish¬ 
ment in building something yourself but will 
also add immeasurably to your operating 
pleasure. 

Here is the list of component functions that 
I promised you earlier. 

Cl— Provides a hold for RL3. When Q2 
conducts Cl will build up a charge. 
When Q2 is cut-off Cl will dis¬ 
charge thru R1 and RL3 and keep 
RL3 picked up. The length of time 
that RL3 will stay up depends on 
the setting of Rl. The smaller the 
resistance of Rl the quicker RL3 
will drop out. 

C2— Keeps the receiver muted for a 
short period after the key contacts 
break. This prevents break clicks or 
thumps. The discharge rate of C2 
and consequent mute time is con¬ 
trolled by the setting of R2. 

C3— Bypasses CW side tone on minus 


six line to ground. 

Isolates RL3A from RL3B at the 
instant Q1 and Q2 are put into 
conduction. Provides a Cl discharge 
path thru RL3A as well as RL3B 
after Q1 and Q2 are cut-off. 

Allows a rapid cut-off time of Q4 
when the key contacts open. 

Make up a two legged “minus or” 
switch. A minus shift into either 
D7 or D8 will cut-off Q6. 

Allows the pick up of RL6 when 
S5 is in the 80 meter position as 
well when S5 is in the 160 meter 
position. 

D10-D11—Prevent ringing in relay coils at the 
instant Q4 or Q7 in Fig. 5 are cut¬ 
off. 


11- 

Lights when primary power is on. 

12- 

Lights when high voltage is on in 
amplifier. 

J3-J5— 

Any device that switches to ground 
can be connected here. When one 
of these jacks is shorted to ground, 
with S3 in the send position, the 
control unit is put in the transmit 
mode. 

J6— 

Provides CW side tone if S4 is on 
and one of jacks J3 thru J5 is 
shorted to ground. 

J7-J10— 

Provide 110 VAC to station units 
(receiver, TR switch, etc.). 

Ql- 

Allows a rapid pick of RL3. Nor¬ 
mally cut-off. 

Q2— 

Charges Cl to provide a hold up 
voltage to RL3 after Q1 and Q2 
are cut-off when the key contacts 
open or VOX relay drops out. 

Q3— 

Provides a minus switch voltage to 
Q4 and Q6. Q3 is normally cut-off 
and conducts when the key contacts 
close. 

Q4— 

Keys the transmitter. Q4 is nor¬ 
mally cut-off. Q4 conducts when a 

- LOW- RESISTANCE SETTING Of R2 

-HfGH-flESrSTAMCE SETT!*© OF R2» 

«CVR MUTE 

£2 _4_J 

V' V“l Vi V RECEIVED SIGNALS 

_ \_ NJ _ \ i \ _- 
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Fig. 4. Control unit timing. 
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Fig. 5. Alternate key and mute circuits. 


RL4— 


minus voltage is applied to its base RL5— 
thru D6. 

Q5— Provides a minus hold voltage to 
Q6. Q5 is normally cut-off and con¬ 
ducts when the key contacts close. 

When Q5 conducts C2 developes a 
charge. When Q5 is cut-off when RL6— 
the key contacts open C2 will dis¬ 
charge thru R2 and R3. The time 
that C2 takes to discharge depends RL7— 
on the setting of R2. The charge on 
C2 will keep Q6 cut-off. 

Q6— Provides a minus switch voltage to 

Q7. Q6 is normally conducting. Q6 RL8— 
is cut-off when either Q3 or Q5 
conducts providing a minus input 
to D7 or D8. RL9- 

Q7— Mutes the receiver. Q7 is normally 
conducting and is cut-off, muting 
the receiver, when the key contacts 
close. 

Q8-Q9— CW side tone oscillator. July 1965 
73 Magazine. 

Rl — Controls the length of time that 

RL3 stays up and therefore, how SI— 
long the control unit will stay in 
transmitt mode after the last CW 
character has been sent or the VOX 82- 
relay has dropped out. 

R2— Controls the length of time that; 

the receiver will stay muted after S3— 
the key contacts open. 

R3— Prevents ruining of Q5 in the event 
Rl is turned to zero resistance. 

R4— Prevents ruining of Q2 in the event 

Rl is turned to zero resistance. 

R5— Sets power supply ground point. 

Should be set so that points A and S4— 

B are of equal potential but oppo¬ 
site polarity. 

RL1— Completes the circuit to the Variac, S5— 
T2, which in turn applies primary 


power to the amplifier high voltage 
power transformer. RL1 picks up if 
S2 is on and RL3 picks up. 

Connects the amplifier between the 
exciter and the antenna. RL2 picks 
up when S2 is on and RL4 picks 
up. 

RL3 contacts pick up RL1 (if S2 is 
on) to turn on the amplifier high 
voltage supply and to pick up RL5 
to connect the antenna circuit to 
the exciter or amplifier output cir¬ 
cuits. RL3 picks up when Q1 and 
Q2 conduct. 

RL4 contacts provide primary 
power to T1 and units connected to 
sockets J7 thru J10. RL4 picks up 
when SI is turned on, 

RL5 contacts connect the antenna 
circuit to the exciter or amplifier 
output circuits. RL5 prevents trans¬ 
mitter tank circuit signal “suck out” 
when in receive mode. RL5 picks 
up when RL3 contacts close. 

Routes RF voltage to RL9. RL6 
picks up when S5 is in either the 
160 or 80 meter positions. 

Selects the 40-20 meter trap in¬ 
verted vee antenna. RL7 picks up 
when S5 is in the 40-20 meter posi¬ 
tion. 

Selects the experimental antenna. 
RL8 picks up when S5 is in the 
AUX position. 

Picks up when S5 is in the 80 
meter position. When RL9 is down 
the pi network is connected be¬ 
tween the 52 ohm line and 120 
ohm Marconi antenna. When RL9 
is up RF is fed streight thru to the 
Marconi antenna. (This Marconi 
matches 52 ohms on 80 meters). 
Turns on the control unit and sup¬ 
plies 110 VAC to the receiver, 
exciter, TR switch, etc. 

Turns on RF amplifier. S2 also 
switches the amplifier into the an¬ 
tenna circuit. 

In the “SEND” position allows the 
station to be put in transmit mode 
when the key is closed or VOX is 
operated. In the “STBY” position 
allows the CW side tone oscillator 
to be used as a code practice 
oscillator. 

In the “CW SIDE TONE” position 
gives side tone when the key is 
depressed. 

Selects the antenna to be used. 

. . . W2AJW 
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WB2GYS: Video camera tubes 

K3LNZ: Negative cycle loading for you 

K3QKO: Portable electronic keyer 

K5JKX: Equipment protection 
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K5JKX: T-pads 

W6BLZ: The ancient mariner 

W6BLZ: 75 meter SSB transceiver 
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K6ZGQ: SSB power supply 
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K9EID: Two tube two meter SSB mixer 

K9VXL: The multicalibrator 

WB2EGZ: 220 MHz superregen 
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Is your VHF converter noisy? Are you interested in 
working moonbounce on 432? How about DX on 
1296 or 2300? If you're in the forefront of VHF and 
UHF developments, you are probably working well 
into the noise of your receiver. Even with many of 
the recent low noise transistor developments, short 
of a maser the PARAMETRIC AMPLIFIER is still 
the only way to get really low noise figures above 
300 MHz. PARAMETRIC AMPLIFIERS is the only 
book written explicitly with the amateur in mind; it 
explains how they work, how to build them and what 
diodes to use. If you're interested in weak signal 
work, you should have this book. $2.00 postpaid, or 
from your local parts distributor. 
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Ed Marriner W6BLZ 
528 Colima Street 
La Jolla, California 


Match Box Tuner 


That Old Tuned Line 

When I was young arid in my prime 
I used antenna tuners all the time. 
But now that l am old and grey 
l use coax the modern way. 

I think I’ve strayed and find it’s time, 
I went hack to that old tuned line 
I went hack to that old tuned line. 


About thirty years ago most radio amateurs 
used tuned feeder lines in conjunction with an 
antenna tuner. Today just about all amateur 
stations use coax fed antennas, but some sta¬ 
tion operators are going back to the old meth¬ 
od. Why? Until recently transmitters and SSB 
transceivers used large plate dissipation tubes 
in the output stage. If these tubes are over¬ 
loaded they might get a little cherry red, but 
it did not seem to hurt them. Every one was 
happy, no problems, even if the rig was oper¬ 
ated far from the resonant frequency of the 
antenna. 

Today every radio gadget is smaller, and 
so are the tubes. Many manufacturers are using 
small TV sweep tubes in transceivers to keep 
the size compact. They hope the amateur op¬ 


erators using them have a flat antenna feeder 
line with no SWR (standing waves), and they 
also hope that he stays on SSB and does not 
hold the key down too long when tuning. The 
use of small tubes is based on the SSB oper¬ 
ation with its low duty cycle, and that type 
of operation is not hard on the output tubes. 

Just how many amateurs are using beams or 
dipole type antennas fed with coax today? 
Just about all of them, and how many of these 
have tuned the transmitter oil from the res¬ 
onant frequency of the antenna and taken a 
good hard look at the SWR and the color of 
the output tubes? The SWR does not have to 
go up in value very much before the rf begins 
to stay in the rig and be dissipated in the 
plates of the output tube rather than in the 
antenna. 

Well, just what can be done about all of this 
faulty operation? Really there isn’t a thing the 
coax fed operators can do about SWR except 
keep the rig looking into 50 ohms by a match¬ 
ing network, or change to an antenna that can 
be resonated to the operating frequency. The 
only reasonable way to use a resonant antenna 
is to go back to the antenna tuner and some 
type of antenna that can be tuned. Those 
operators who have fussed with antenna 
tuners in the old days will back away from the 
idea and shudder because it brings back 
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memories of trying to locate the feeders on 
the proper matching point on the tuner coil. 
This can be an exasperating job. However, 
the old timers can relax. The Johnson Com¬ 
pany makes a gadget to replace tapping the 
coil. It is called a duo-differential capacitor. 
This capacitor when put across the coil acts 
as a capacitance tap, and in conjunction with 
the tuning capacitor keeps the coil in reso¬ 
nance. The old pain is gone. It’s now easy to 
tune up the tuner. 

The duo-differential capacitor is only made 
by the E. F. Johnson Co., and is generally not 
found in the catalogs or radio stores. It has to 
be ordered directly from the factory under the 
part number 169-25. When constructed the 
antenna tuner will handle 300 watts of CW or 
SSB on all bands, and maybe more depending 
on the insulation. Actually this match box is 
the same as the regular standard Johnson 
Matchbox but with modifications. The coil has 
been adapted to the Air-Dux coil in place of 
the specially wound Johnson coil which has a 
variable pitch in the center for the high fre¬ 
quency bands. The insulated switch shaft used 
by the manufacturer was also impossible to 
duplicate, and other arrangements were used 
to change bands. A battery clip fastened to 
flexible leads was used in place of a switch 
and worked very satisfactorily. 

In this constructed tuner two separate coils 
were used. One coil tunes the 80-40-20 meter 
ham bands, another the 10-15 meter bands. 
Two separate inputs are used, as the link for 
the big coil is matched better with three turns, 
and the small coil with two. 

To change bands the lid is lifted on the 
tuner box, the fahnstock battery clips are 
quickly pressed with the finger and moved to 
the taps desired for the proper band. The dial 
is moved to pre-marked settings for the vari¬ 
ous bands and slightlv adjusted for minimum 
SWR. 

As it turns out the maximum received signal 
on a receiver is just about the proper adjust¬ 
ment for the minimum SWR point when the 
transmitter is used. 

For an all band antenna it is recommended 
that a 136 foot center fed zepp antenna be 
used if possible, with 600 ohm feeders about 
45 feet long. Another suggestion would be to 
use 450 ohm manufactured feeders made from 
number 12 wire. Another suggestion is to use 
screw-in type electrical insulators for long runs 
of wire under the eaves of the house and 
pulling #12 wire through them and soldering 
tight. This method cuts down on the use of 
spacers except for the part actually going up 
to the antenna. 


Construction 

There is no special way to build the tuner. 
It is nice if it can be put in a box, but con¬ 
struction on just a chassis will be fine. The 
split-stator capacitor is mounted on metal 
studs to the chassis and the duo-differential 
capacitor is mounted on stand-off insulators. 
Two, 4Jj inch Incite insulators are mounted at 
each end of the duo-differential capacitor to 
hold a 1* inch thick by one inch wide lucite 
bar. Some long 4-40 machine screws with lugs 
were put in the strip to slip the band switch¬ 
ing clip lead over when changing bands. The 
coil could have been shorted out when chang¬ 
ing bands if separate coils had not been used, 
but in this construction the surplus turns are 
left floating rather than shorting them out. 

Tuning 

The transceiver output probably should be 
first tuned using a 50 ohm dummy load resistor 
to get the pi-network setting correct for 50 
ohm output. The rig can then be connected 
to the tuner input. The tuner condensers can 
be varied for maximum signal strength, and 
then tuned for the low SWR indication which 
is between the tuner box and the transmitter 
in the coax link. When correctly tuned it 
should read very close to zero! Now you can 
increase the output power and are on the air. 
If a center fed zepp 136 feet long is used, 
operators will be surprised how much better 
signal reports will be over the old antenna 
especially when it is used on the higher fre¬ 
quency bands where the lobes begin to reach 
out. The main comparison from the long wire 
against the beam is that more noise is appar¬ 
ent on the zepp because it is not very direc¬ 
tional. It is fun to switch from the zepp to the 
beam, there is not as much difference as one 
might suspect. It is also easier to use the cen¬ 
ter fed zepp for round table QSO’s. I predict 

10-15 M INPUT PROM XMTR 



Fig. 1. W6BLZ's motch box tuner. The coils should 
be shown os oir wound. 
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Rear of the match box 
tuner. 


iii the future more amateurs will return to this 
ancient type antenna with the old tuned line. 

General information 

This tuner will match a 52 ohm coaxial line 
from the transmitter output into any line from 
25 to 1200 ohms. For unbalanced lines it will 
match up to 3000 ohms making it suitable for 
using a long wire, or random wire antenna. 
The coupler is designed for antenna and trans¬ 
mission line matching and switching within 
the amateur bands from 3.5 to 30 MHz. A 
SWR indicator should be used between the 
coupler and the transmitter, inserted in the 
52 ohm transmission line. The coupler cannot 
be expected to correct standing waves on the 
transmission line, which is a matter of match 
between the antenna and the line. The cou¬ 
pler will, however, properly terminate the co¬ 


axial line from the transmitter and match it to 
the transmission line terminal impedance. The 
link itself will have no standing waves on 
it. By doing this there will be a maximum 
transfer of energy from the transmitter to the 
antenna system and the tubes in the final will 
keep cool. 

When the coupler is used with broad band 
antennas the tuning will cover the whole band 
with one setting. The system will become 
more frequently critical as the SWR on the 
transmission line is increased. If the resistance 
at the coupler terminals is too high for the 
range of the coupler, the line should be either 
lengthened or shortened until the capacitors 
inserted into the line correct for it. This might 
occur when a random piece of wire is used for 
an antenna. 

. . . W6BLZ 


Double Your Sixer Power 


The power input of a Heath HW-29A Sixer 
can be doubled by a simple reconnection to 
the 6CL6 output tube and a change in tubes 
from the 6CL6 to a 7558. Components C8-10 
pF and R4-47 k must be disconnected from 
pin 9 of V4 (6CL6) and re-connected to pin 
2 of V4. The oscillator, doubler, and final tun¬ 
ing must be retuned when the 7558 is used. 
The cathode current should run about 60 m.A 
compared to 30 mA for the 6CL6. The 12 V 


power cable filament jumper must also have 
the 150 O resistor replaced with a 50 Q —1 
watt resistor for mobile operation to correct 
for the higher filament current of the 7558. 
Improved audio can also be obtained by chang¬ 
ing R-14 10 megohms to a 500 k£2 resistor 
located between pins 2 and 4 on V-B 
(12AX7). The pin changes to V4 permit the 
use of either the 6CL6 or 7558 interchang- 
ably when used on 110 VAC. . . . K3QAY 
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Frank Jones W6AJF/AF6AJF 
850 Donner Avenue 
Sonoma, California 95476 


Two Transistor Testers 


One of these two very simple transistor testers 
belongs in the shack of every up-to-date ham. 


Two simple transistor testers are shown here 
both having the same basic circuit. The one 
shown in Fig. 1 is about as simple as can be 
made for measuring the relative dc beta of 
either an NPN or PNP transistor. It was built 
into an aluminum box 3x5x2 inches with 
an old 0-200 Am meter. The latter had the 
internal shunt removed, giving a 0-2 Am meter 
with a 0 to 200 scale reading. A small half 
ohm resistor was shunted across it to make it 
read somewhere between 5 and 10 milliam- 
peres full scale since most small transistors 
operate within this value of collector current. 


The exact reading is not important since the 
beta reading can be set to use the 0-200 divi¬ 
sion scale on the meter by adjusting the poten¬ 
tiometer in the bias circuit. 

A battery and meter polarity reversing 
switch in Fig. 1 is a DPDT toggle switch la¬ 
beled NPN and PNP. By having a “test” 
position on the other switch, an unknown type 
of transistor can be plugged in for test without 
damaging it or the meter. The protective re¬ 
sistor should be 150 ohms for a 0 to 10 Am 
meter, or 300 ohms for a 0 to 5 Am meter 
in order to keep the meter reading to within 




Front of the simple transistor tester in Fig. 1. 


Inside of the transistor tester shown in Fig. 1. 
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Here's the front panel of the transistor tester 
shown in Fig. 2. Note the use of o zero-center 

range even with a short-circuited transistor. 
If no reading is obtained with the NPN-PNP 
switch in either position, it indicates a very 
weak transistor or one with an open lead. Once 
these tests have been made, the dc beta can 
be read on the meter in the third position of 
die “test” and “off” switch. 

The calibrating potentiometer can be set 
to read correct beta for a known type of tran¬ 
sistor which has been measured on a more 
accurate transistor tester. The battery voltage 
affects the beta reading which means it should 
be checked occasionally to be sure it is near 
the 1.5 or 1.4 volt reading. The ordinary pen- 
lite sized cell should measure 1.5 volts and a 
single mercury battery cell should read 1.4 
volts. Either type is suitable in this tester. 

A more accurate type of dc beta tester is 



Fig. 1. The simpler of the two transistor checkers 
described by W6AJF in this article. The proper 
scale can be set by adjusting the potentiometer. 


meter for measuring base current. This avoids the 
necessity of using a meter-reversing switch there. 

shown in Fig. 2. This tester was built into a 
larger box with two meters, one a zero center 
microammeter for reading the transistor base 
current for either NPN or PNP transistors 
without need of a reversing switch. The other 
meter, a 0 to 5 Am unit, reads the collector 
current for any particular value of base bias 
voltage and current. The milliampere reading 
can be set to any desired value such as 2 Am 
by means of the bias potentiometer knob. The 
reading multiplied by 1000 gives the collector 
current in microamperes. This value is then 
divided by the base current reading to give 
the dc beta of the transistor being tested. If 
the latter reading was 20 microamperes then 



Fig. 2. The more complex of the two simple test¬ 
ers. You can figure the beta of the transistor under 
test more accurately with this tester than the one 
in Fig. 2 since you get a specific collector current 
for each value of base current you use. 
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Back view of W6AJF's transistor tester as shown 
in Fig. 2. The circuit is very simple and construc¬ 


tor our example the beta is 2000/20 = 100. 

The I’NP-test-test-NPN switch is a DP4T 
wafer switch. Two test positions were used 
with the 300 ohm protective resistor inserted 
series with the meter to prevent burnout for 
the case of a short-circuited transistor. Another 
protective resistor of 12,000 ohms was con¬ 
nected in series with the base circuit micro¬ 
ammeter in case of a faulty transistor. A single 
flashlight battery was used to power the tester. 

In testing either NPN or PNP transistors the 
current of both meters should increase simul¬ 
taneously as the bias is increased from 0 to¬ 
wards maximum. If such is not the case, try 
the other switch position PNP instead of NPN 


tion is completely non-critical. Either a mercury 
cell or a regular flashlight battery (shown) can be 
used. 

or vice versa. If the beta reading is too much 
lower than transistor handbook values listed 
for “life” for a given type of transistor, it 
should be discarded. Higher valeus generally 
mean that you are in luck, as the transistor 
has a higher dc beta and life than the average 
units. 

These testers do not measure anything ex¬ 
cept the relative efficiency as a dc device. It 
does not show up noisy transistors or give any 
indication of the operating frequency range. 
However, if it tests good on dc values, the tran¬ 
sistor will probably work well in the frequency 
ranges listed in transistor handbooks. 

. . . W6AJF 


De-Bugging the Hi-Fi 


Nothing can be more frustrating than a 
case of interference, particularly when the 
station is not at fault. This case involves a 
Ili-Fi system that would emit from the speak¬ 
er, with ear-shattering intensity, the unintelli¬ 
gible single-sideband signal whenever the rig 
was used on twenty meters. 

The accepted method of using capacitors to 
bv-pass the grids and speaker leads resulted 
in little improvement. The frustrations in¬ 
volved in locating the elusive bug are unim¬ 
portant but the specific cause is worth men¬ 
tioning. After all, it could happen to you. 

The final cure was the use of a capacitor 
from one side of the volume control to the 


chassis. According to the schematic this point 
was already grounded. After another careful 
examination of the amplifier, the cause was 
quite apparent. 

As in many of the better amplifiers, this one 
did not ground directly to the chassis but used 
a ground buss, running from point to point 
before being tied to the chassis at only one 
location. The extra foot or so of wire from 
the volume control to the chassis was an ex¬ 
cellent ground for the audio and, at the same 
time, did a pretty fair job as an antenna. Elim¬ 
inating the rf at the volume control cured this 
particular source of interference. 

. . . Ronald Farren WA0BGQ 
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Gary Jordan WB6MOC 
Member, Technical Staff 
ITT Federal Laboratories 
San Fernando, California 


The Transistor for Voltage Regulation 

Here’s a voltage regulator that puts out 9 to 28 
volts at up to 10 amperes with excellent regulation. 


In many instances the amateur is interested 
in using or adapting a circuit using transistors, 
only to find that he has no means for supply¬ 
ing properly regulated and filtered power. Un¬ 
like the vacuum tube, which is relatively in¬ 
sensitive to minor voltage excursions and ripple 
in dc, the semiconductor demands a stable sup¬ 
ply source and negligible ac in the dc to give 
optimum performance. 

A change in bias voltage of 1 volt on a vac- 

Gary has been W3AEX, W8LWL, WA0EFT 
and K1FPM. He's an electronics research engi¬ 
neer with a BSEE from Ohio and an AMIEE 

pending. 


uum tube usually has very little effect upon the 
tubes operation. A one volt bias change on a 
transistor however is usually disastrous. One 
volt can mean the difference between class A 
and class C operation, or possibly no operation 
at all. 

Circuit theory 

The circuit of Fig. 1, is a rather standard 
series voltage regulator in the commercial field 
but needs a bit of explaining here because it 
is rather rare in amateur usage. 

The easiest way to understand how the cir¬ 
cuit works is to imagine the series transistor Q, 



Fig. 1. Transistor regulator for 9 to 28 V output at up to 10 A. You can omit Ql for a maximum cur 
rent of 3 A. 
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Breadboard of the regulator shown in Fig. 1. 


as a variable resistor that is automatically con¬ 
trolled. If the input voltage E in were to in¬ 
crease, or the current being drawn by a load 
at E ollt to decrease, the resistance across Q, 
must increase to keep the voltage at the E ollt 
terminals constant. Similarly, if the load cur¬ 
rent goes up then the resistance of Q : should 
decrease to keep E uut fixed. 

Now we might want to draw quite a bit of 
current through Q,, maybe as much as 10 A. 
Since the current required by the base of Q, 
is approximately the current through the tran¬ 
sistor divided by its amplification factor B 
(which may be any where from a value of 10 
to about 30) a bit of dc amplification is in 
order. Q._> and Q ;! provide this implication in 
a so-called Darlington configuration. Darling¬ 
ton circuits are simply those that hook the base 
of one transistor directly to the emitter of 
another, providing a very simple means of in¬ 
creasing gain. In effect, the gain, or B, of Q ;{ 
is multiplied by the gain of Q 2 which is mul¬ 
tiplied again by the gain of Q x . Thus a very 
small current at the input of Q 3 can control 
very large currents through the series transistor. 

Now all that remains is to provide some sort 
of feedback network which will sense the out¬ 
put voltage and control the series transistor. 
The sensing of the output voltage is done with 
a simple resistor string across the output, in 
this case the R t;7S string. Also, we need a 
stable voltage source as a reference, and you 
will note a simple zener diode does the whole 
trick admirably here. 


With the zener providing a good stable ref¬ 
erence we can now compare the output voltage 
to the reference and make the series regulating 
transistor “take up the slack.” This is accom¬ 
plished by a simple differential amplifier, of 
which the operating theory is adequately cov¬ 
ered in most transistor manuals. 

If you’ve made it this far you should have 
a fair idea of how the gadget works, so now 
to the easy part, the “makings.” 

Construction and operation 

The circuit shown can provide any regulated 
output voltage from 9 through 28 volts. The 
value of E iu is best selected as 25 to 50% 
greater than the desired output voltage, E,„ lt . 
The input voltage can be easily obtained by a 
simple bridge rectifier and single capacitive 
filter, as shown in Fig. 2. With Q, in the cir¬ 
cuit, a 10-A load current may be drawn con¬ 
tinuously. Omitting Q, and connecting Q 2 in 
its place allows 3 A maximum. 

Both Q, and Q 2 should be mounted on a 
suitable heat sink, such as a chassis, with an 
area of 20 square inches or more. Use the in¬ 
sulating material supplied with the transistors 
to keep the cases electrically isolated from the 
chassis, as the collectors are connected intern¬ 
ally to the case. 

Use the value of capacitors specified; they 
provide proper time constants for regulation 
and for damping feedback oscillations that can 
occur. 

The output of the regulator should not be 
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Fig. 2. Power supply for the regulator in Fig. 1. 
D1 through D4 can be 1N538 for values of Cl be¬ 
low 2000 uF or 1N2610 for larger Cl. Cl should 
be as large as possible and rated at 60 to 75 V. 


short circuited even if a fuze is used in the 
transformer primary supply, because either Q, 
or Q 2 may exceed current ratings and fail be¬ 
fore the fuze opens. A more advanced version 
of this circuit would include some provision for 
current limiting. Other than these restrictions, 


the circuit can be built in any reasonable con¬ 
figuration and will work quite well. Output 
voltage can be easily set and adjusted by ad¬ 
justing R t ; once set, it may be forgotten or 
varied at will. 

Use of the circuit 

Similar regulators have been built and used 
with excellent results. Specifications and re¬ 
quirements for professional uses far exceed 
those needed by amateurs, yet the cost of this 
circuit is now reduced to its most economical 
form without sacrifice of good characteristics. 

Amateurs should find this circuit quite use¬ 
ful, because either side of the output may be 
grounded, and regulation and ripple reduction 
are such that a home laboratory or equipment 
supply is as feasible as the more common 
vacuum tube B+ supply. . . . WB6MOC 


Improved Gamma Match 


Prior to constructing my homebrew tri-band 
quad I had concluded from on-the-air discus¬ 
sions that a gamma match was a mighty good 
investment but was somewhat complicated 
due to problems in waterproofing the large 
air-gap gamma capacitors. 

After giving the matter considerable 
thought, the following relatively simple ap¬ 
proach was developed and has been used very 
successfully at this QTH. 

Bill Orr’s Quad Handbook gives dimen¬ 
sions for gamma rod spacing and length; how¬ 
ever, in lieu of air-gap variable gamma capaci¬ 
tors simple fixed capacitors were constructed 
from 1/16" thick double surfaced copper 
printed circuit board material. 

First, a separate gamma match assembly 
was constructed for each band per Bill Orr’s 
dimensions as shown in Fig. 1 except that a 
small variable capacitor was temporarily sub¬ 



stituted for the printed circuit boards and the 
support block was added. Capacitors can be 
150, 100, and 75 pF for 20, 15, and ten 
meters. 

The transmitter (use low power 200 watt 
type) was then tuned for 14,300, 21,300 and 
28,600 kHz and each capacitor was adjusted 
for minimum SWR. 

The capacitors were then carefully removed 
without changing their settings and the capaci¬ 
tance of each was measured. Printed circuit 
board material was then cut with a hacksaw 
to slightly larger values (+5 pF) and edges 
bevelled as shown using a small wood rasp. 
These were then soldered into place and the 
SWR was again checked on each band. The 
boards had to be cut down slightly using 
a pair of dikes or tin snips to achieve mini¬ 
mum SWR. Plastic tape was wrapped around 
each board and VOILA!—we had a light 
weight weather-proof gamma match. 

If you want to gamble and avoid the vari¬ 
able capacitor substitution method the follow¬ 
ing sizes will be more than enough and can 
be easily trimmed on the spot to give mini¬ 
mum SWR. 

Band PC Board Gamma Capacitor 
20 Meters VA x 3" Approx, size 

15 Meters 1 M"x2" 

10 Meters l"x \W 

Two separate feedlines should be used, one 
for 10 meters and a common 15-20 meter line 
or three separate lines may be used. 

. . . W. H. Paxton K6ZHO 
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Bill Hayward W0PEM 

3408 Monterey 

St. Joseph, Mo. 64507 



I recently found myself in Miamisburg, Ohio, home 
of all that good Drake gear, so thought I'd drop in 
for a visit. I found their building, was warmly re¬ 
ceived and shown around by Peter Drake. 

A Visit to the R. L. Drake Company 


Here is part of the Drake 
production line. Drake only 
makes ham gear and TVI 
filters. 




Here's more of the produc¬ 
tion line. The engineering 
department and metal work 
are in another building. 
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Here are some of the 
new products shown at 
the Dayton Hamfest: 
The 2-NT CW transmit¬ 
ter and the 2-C Ham 
band receiver. Another 
product they make is the 
SW-4 short wave broad- 





The new Drake L-4 linear 
offers 2000 watts PEP— 
1000 watts DC. Tubes are 
two Amperex 8163’s. Price 
with separate power supply 
and tubes is under $700. 


cast receiver. Watch for 

details in 73. 


Here next to the Drake factory is the new addition they've been working on. Business is good. Also 
notice Bob Drake's Triumph. I enjoyed my visit with Drake. I'm sure you would, too. 
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Craig Anderton WB2JQC 
30 South Murray Avenue 
Ridgewood, NJ. 07450 


Try Homebrewing Now 


When I sit around a swimming pool, I’ll 
notice three groups of people: there is one 
group that stays around the pool, soaking up 
sun but never getting their feet wet; another 
group that dives in, discovers that the water 
is cold and runs out again; and a final group 
that edges into the water slowly. These people 
usually have the most fun and stay in the 
longest time. 

Ham radio homebrewing has the same 
groups. Some never bother to homebrew; they 
sit home, their pudgy fingers glued to a knob, 
praying that a tube doesn’t go. On the other 
hand, some guys buy up their local electronics 
store and try to build an imitation NCX-5 be¬ 
fore they have learned how to solder. Finally 
there is a group that thinks about building, 
works on it carefully, stays in the longest and 
has the most fun. This is the group to join. 

How, you say. How can I “edge in” to 
homebrew? Tools cost, and besides the thing 
will probably do nothing more than exude 
black noxious fumes when I plug it in. But 
this doesn’t have to be so. It is easy to get 
started in homebrew without money, parts, or 
even tools. 

No tools? Most—if hot all—towns have a 
ham with a set of chassis punches and drills. 
Being a homebrew fan, he’ll be glad to help 
out and get another convert. Seek this man 
out and swipe a weekend of his time. Hams 
are notorious for their brotherhood; use it. 

No parts? Old TV’s, radios, tuners, anything 
electronic will furnish parts. The best thing to 
salvage is a good power supply. Again, most 
hams in any reasonable sized town have an 
overstuffed junk box. Grub a few parts from 
them and you won’t have to spend more than 
five dollars a project. If you load yourself with 
catalogs and flyers (Say you saw it in 73) 
you’ll be able to save money to the point 
where you’ll feel sorry for the manufacturer. 
Parts? No problem. 

No money? A five dollar bill will take care 
of preselectors, Q-multipliers, a VOX, full CW 
break-in, a code monitor or two, a noise lim¬ 
iter, a product detector, a crystal BFO . . . 


I could go on forever. And how do I know? 
Either I or a friend has built one of the above 
items for a five dollar bill. Don’t say it can’t 
be done. 

By now, hopefully, you see that all the 
myths about the great expense, great labor, 
high rate of failure, etc., are a lot of pap. 
Armed with this knowledge, you desperately 
go searching through your old back issues of 
73 in order to find that six-meter converter 
you never had guts enough to build. But let 
us suppose that you are a hard-core cynic who 
still believes that homebrewing is for the birds. 
Here are a few reasons why homebrew pays. 

First of all, satisfaction. Big deal, you say. 
Well, if you don’t care about the personal satis¬ 
faction involved, read on. But it means a lot 
to a lot of guys. 

Second of all, you can own equipment that 
no manufacturer could supply. Who is going 
to produce a product detector that you can 
put in your old decrepit receiver? That, be¬ 
lieve me, is a limited market. Where are you 
going to get hundreds of accessories? The only 
way you can get them is by homebrew. That, 
I think, is one of the best reasons. 

You learn a lot. Big deal again, you say. 
You say you don’t need to learn; you simply 
push a button and you’re on the air. Yeah? 
What happens when your receiver kicks out? 
Try sending your 105 lb transceiver back for 
servicing. And have fun packing it. 

You save money. How much money? To get 
off ham matters, I know a guitar-playing friend 
who paid forty dollars for a fuzz-tone. A ham 
friend copied the schematic and built one for 
ten dollars. In most cases of homebrew there’s 
nothing to compare it to since there are no 
equivalent units available. But look up the 
price of a VOX and see how much it would 
take you to build it, using the techniques of 
sophisticated grubbing mentioned before. 

If you haven’t tried homebrew, start edging 
into the swim of things. In a while, it’ll get 
mighty hot for the boys sitting around the 
pool doing nothing. Get a head start on them. 

. . . WB2JQC 
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James Ashe W2DXH 
R.D. I 

Freeville, N.Y. 


Diodes for Oldtimers and Beginners 

A few simple games help explain electron 
current in a vacuum, wire or semiconductor. 


One evening a venerable oldtimer presented 
me with a problem. He said, “If a diode con¬ 
ducts with the anode end plus, why does the 
cathode end carry the plus sign?” I said, 
"That’s the end that goes plus.” He replied, 
“It has to be minus.” Round and round we 
went, and it turned out to be quite a problem. 
I finally had to write this article to clear it up! 

What’s confusing about such a thing? From 
a practical viewpoint, diodes are too simple 
to raise serious questions. But the problem is 
not diodes, it is words. We say a current flows 
this way, or that. But which way does it 
really flow? 

About 1747 Ben Franklin believed elec¬ 
tricity flowed from plus to minus. It was the 
best opinion available in his day. In 1891 the 
researchers just starting atomic physics had 
found some puzzling things, for which the 
Irish physicist Johnstone Stoney (three cheers, 
etc!) suggested the term ‘electrons’. Finally, 
in 1895, J. J. Thompson showed that electrons 
really exist. This should have settled the mat¬ 
ter permanently. 

But the plus-to-minus convention is still 
with us. And in some semiconductors it is cor¬ 
rect! We call it hole current. I’ll tell you some¬ 
thing if it won’t see print: I’m still confused 
sometimes. 

The best way to avoid this confusion is to 
get past the terms, right down to a clear pic¬ 
ture of what actually happens inside conduc¬ 
tors and diodes. Three games, described later, 
will help to make this picture clearer. You’ll 
get the most from them if you read from the 
bibliography about some of the things I left 
out to make the games simple. 

Diode current 

What the old-timers called just plain cur¬ 
rent, back around World War II and earlier, 
I’ll call electron current. This absolutely elim¬ 
inates the question of which way it goes, be¬ 
cause we can tell any time by thinking about 
vacuum tubes. But how many electrons are 


actually moving when an electron current is 
flowing? If you use an ammeter, the magic 
number is 6.3 billion billion electrons per sec¬ 
ond per ampere! 

The vacuum tube not only tells us which 
way electron current flows, it supplies the sim¬ 
plest picture. The cathode serves as a source 
of electrons. The anode takes them out of the 
picture again and not very much happens in 
between. This is the first illustrative game, the 
Diode Game. 

1 shows what labels are required. This 
is marked out on a piece of paper which is 
then attached to a board or book and tilted as 
indicated. Marbles or pennies will do for elec¬ 
trons. Drop them at the cathode end and 
watch them exit at the anode end. You may 
feel stupid, but do it anyway. The important 
thing is to get into your bones the idea that 
something like this really happens when a 
current is flowing in a vacuum diode. 

Wire current 

All electron currents flow in a vacuum! 
From the electron’s viewpoint, the interior of a 
wire is mostly open space. The atoms are well 
separated, and serve partly as a source of 
electrons for conduction. Is that a little hard 
to believe? It took thousands of years to dis¬ 
cover this fact, and even now practically no¬ 
body appreciates its truth or value. 

Because the wire’s interior isn’t quite all 
open space, wire conduction differs from vac¬ 
uum conduction in two ways. In the first place, 
the electrons travel within the wire in rela¬ 
tively straight lines. Sooner or later each will 
collide with an atom. That’s the end of its 
trip, which is taken up by another electron. 
And each time an electron comes to a sudden 
stop, the atom is slightly warmed. 

That’s why wires get hot if they carry 
enough current. This knocking about, recur¬ 
ring billions upon billions of times per second, 
heats the wire. The result is very useful in 
vacuum tubes, not so desirable in transistors. 
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DIODE GAME WIRE GAME 


-M- 



Fig. 1. W2DXH's three games illustrates what junctions as electrons flow from one end to an- 
really happens in vacuum tubes, wires and PN other. The games are explained a bit more fully 

in the text. 


There may be some question of how many 
electrons belong in the piece of wire. Of the 
various answers, the simplest is: as many must 
leave as enter. This preserves the electrical 
balance of the wire, which in a more elaborate 
explanation is not necessary. Leave this prob¬ 
lem ’til later! 

You might try working out a game to illus¬ 
trate wire current. But if you want to copy 
mine, refer to the Wire Game chart in Fig. 1. 
It resembles the Diode Game chart, but 
cathode and anode are omitted and some 
atoms have been added. 

The atoms are physical obstacles pasted to 
the paper. Bottle caps will do admirably. One 
end is labeled minus, the other plus, the sheet 
it tilted with the plus end down, and you can 
start sliding electrons down between the 
atoms. 

Remind yourself that if an electron strikes 
an atom, it sticks and another continues the 
journey. The atom gets warmer. And as you 
watch things go, think about those big num¬ 
bers, amounting to millions of millions of elec¬ 
trons moving for each microamp of current! 

PN junction current 

Solid state conduction resembles wire con¬ 
duction. But there are two kinds of solid state 
conduction. Both require that the material be 
crystalline, and that it be doped with care¬ 
fully regulated amounts of impurities. The 
type of conduction depends on the impurities 
chosen. 

The first type of solid state conductor, N 
type material, depends on the presence of im¬ 
purities with extra electrons. If there is no 
such impurity, the electrons in the crystal will 
be all tied up holding it together, none avail¬ 
able to move as a current. Conduction in N 
type material closely resembles wire conduc¬ 
tion. 

P type material is doped with an impurity 
having too few electrons. As a result, many 


sites within the crystal should, but do not, 
contain electrons. But they can get electrons 
from other regions in the crystal. If a hole 
captures an electron, the hole and electron 
seem to trade places. 

The sequence of events is best explained 
by going on to the PN game in Fig. 1. From 
left to right across the drawing, we have a 
piece of wire entering the diode, an ohmic, or 
bidirectional contact between the wire and N 
material, a PN junction between the two types 
of semiconductor, another ohmic contact be¬ 
tween P material and wire, and finally a wire 
leaving the idode. 

If we push an electron into the LH wire, 
electrons will be displaced along the wire 
and shortly one will cross the ohmic junction 
into the N type material. But since the N con¬ 
ductor is already balanced, another electron is 
pushed over the PN junction into the P type 
material, where it promptly falls into a hole. 
The P material, unbalanced, kicks an electron 
across the ohmic junction into the RH piece of 
wire. And our electron, many times removed, 
continues its journey. This is a forward con¬ 
duction process. 

Suppose, now, that we push the electron 
into the RII wire. With a little urging (reverse 
bias) it crosses the ohmic junction and falls 
into a hole, leaving the entire region charged 
slightly negative. No electrons from the N 
region are interested in stepping into this; in 
fact they will retreat a little way from the PN 
junction. A similar event occurs if an electron 
is removed from the N region. This is the fun¬ 
damental process of reverse biasing. 



Fig. 2. W2DXH's transformer and diode problem. 
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MINIATURE GLASS 


STUD MOUNTING 


VANGUARD 


MODEL 501 


$ 259951 “ 

COMPLETE WITH LENS 


SUB-MINIATURE SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 


• Measures only 2%" x 4" x 7" (excluding lens and 
connectors). 

• Weighs only 3'/4 lbs. 

• Advanced circuitry utilizing 35 semi-conductors most 
of which are silicon. 

• Resolution guaranteed to exceed best capabilities of 
standard 525 line TV receivers. 

• Field-effect input circuit provides noise-free video. 
This is a VANGUARD exclusive. 

• RF output 30,000 microvolts adjustable for channels 
2 - 6 . 

• Video output 1.5 V p-p composite with standard nega¬ 
tive sync. 

• Viewable pictures obtainable from as low as 1 ft. can¬ 
dle of illumination to bright sunlight. 

• Vidicon controlled automatic light compensation elimi¬ 
nates electric eye and provides error-free compensation 
for light level changes of up to 120 to 1. 

• New VANGUARD "HI-FI" vidicon enables use of any 
8 mm movie lens instead of 16 mm lens required by 
other TV cameras. 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change in picture qual¬ 
ity when line voltage and temperature fluctuate. 

• All parts guaranteed for 1 year (except for open fila¬ 
ment on vidicon or breakage). Made in USA. 


Building your own TV camera? Send I0< for our new 
catalog describing our complete line of sub-assemblies 
and parts incorporating the latest advances in technology. 

VANGUARD LABS 

196-23 Jamaica Ave. Hollis, N.Y. 11423 


Fig. 3. Some kinds of diodes that we often use. 


Diode circuits 

When these games have been played out, 
the diode problem should be clearing up. Just 
to make sure let’s look at a simple diode and 
transformer circuit (Fig. 2) and watch its 
operation through a single cycle. 

The diode is drawn in the same orientation 
as shown in the PN game diagram. We im¬ 
mediately know that electrons will flow from 
left to right but not from right to left. If we 
look at the transformer as a device which tries 
to sweep electrons through its secondary first 
one way and then the other, everything works 
out promptly. The slightly curved arrow indi¬ 
cates which way the transformer tries to 
sweep electrons in the first half-cycle, and 
a letter “e” is placed by it as a reminder. We 
see right away that no electrons flow during 
the first half-cycle. They flow against the arrow 
of the diode, so during the second half-cycle, 
electrons swept the other way pass through 
the PN junction and collect in the capacitor. 
After one or a few half-cycles of conduction 
the capacitor has developed enough charge so 
that no further current flows, except that 
through the optional load resistor. Try to work 
this out for yourself. 

We get exactly the same final result if the 
current is assumed to flow from plus to minus. 
But then the diode seems to conduct in the 
direction its arrow points, and it appears that 
positive charges have been removed from the 
capacitor, rather than negative charges col¬ 
lected there. Have you ever read Orwell’s 
“1984”? Well, here’s a good example of some¬ 
thing like this “double-think.” When you’ve 
caught the trick, try it out on the best man 
von know. You just might surprise him! 

. . . W2DX11 
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Dove Baxter W5KPZ/AF5KPZ 
John Douglas W50BV/AF50BV 
Route 9, Box 391 
Tyler, Texas 75701 


Two Meter Repeater 


This repeater offers very wide coverage for fixed or mobile. 


As more stations are moving up into the 
two meter band, a desire to increase their re¬ 
liable range has caused many to look toward 
the repeater as an answer. This is a story of 
just such a repeater that was built by Air 
Force MARS people from surplus military and 
commercial FM equipment. Outmoded FM 
equipment was used because of the large 



The transmitting antenna with coax balun as it 
looks on the 1400 ft. tower also used for KPRC-TV. 


amount available from commercial users. No 
effort will be made to endorse any piece of 
equipment as this is what we used and other 
gear could probably be used just as well. 

As can be seen in the block diagram, Fig. 1, 
(he receive and transmit frequencies are sep¬ 
arated by only 490 kHz. The methods used to 
prevent the receiver from being desensitized 
by the transmitter are little known to hams 
and should prove interesting to other amateurs 
who are plagued by strong carriers near their 
operating frequency. A cavity transistor pre¬ 
amp has been added to the receiver and can 
be placed on the tower to make up for the 
ioss in a long transmission line. 

This repeater was developed to receive on 
143.46 MHz and transmit on 143.95 MHz, 
Air Force MARS frequencies just below the 
two meter band. Although these are not ama¬ 
teur frequencies the information supplied here 
has been used by amateurs using repeaters on 
146.94 MHz. Different crystal frequencies are 
the only changes necessary to operate in the 
two meter band. 

We used a surplus FRC-27; however, the 
TRC-34 and VRC-19 are very similar. The 
FRC-27 and TRC-34 are ac powered units and 
are almost identical. The VRC-19 is a mobile 
unit designed for a 28 V electrical system so 
would need an ac supply. 

The block diagram (Fig. 1) shows the com¬ 
plete repeater. It will be noted that the com¬ 
panion receiver R-394-U is not used. It was 
very unreliable. A GE Progress line 4ER25D 
was modified and substituted to give very re¬ 
liable performance. This wide band receiver 
is expensive to narrow band so is available at 
very low cost. 
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Transmitter Adjustment 

The transmitter is coded T-416-GR and is 
installed in the lower right compartment. This 
unit uses instant heating tubes up to the 
driver, so only two tubes draw filament power 
during stand-by. The 5894 final operates in a 
very efficient push pull circuit and is capable 
of about 70 watts output. This unit uses a 
crystal multiplication of 32 times. The crystals 
shown are for either the 146.94 MHz or 
143.95 MHz frequencies. These crystals 
should be in the HC-6U holder to take ad¬ 
vantage of the ovens in the units; however, a 
FT-243 may be used if the oven is not de¬ 
sired. 

A test card CX-2371U to allow removing 
the transmitter from the cabinet was found 
with some units; however, several have been 
made by using surplus connectors. A VTVM 
is used for the tune-up. Insert a crystal into 
the socket and switch transmitter to tune. Do 
not operate the transmitter for longer han 10 
seconds until the final has been tuned. Re¬ 
move both side covers and note the test point 
marked J401, etc. 

Turn on the unit and allow time for the 
final and driver to heat. Switch the frequency 
select switch to the socket which has the crys¬ 
tal in it as this is a two frequency unit. The 
transmitter is keyed by turning the test switch 
to on. The switch should be returned to the 
off position as stages are tuned and the meter 


is advanced to each test point. Place a 50 ohm 
dummy load on output jack PI902. 

Tune up as follows: 

VTVM 

connected to Adjust Indication Reading 

J-401 Z-401 Max -5 V 

J-402 Z-402 Max -23 V 

J-403 Z-403 Max -30 V 

J-404 Z-404 Max -70 V 

J-501 Z-405 C-502 Max -40 V 

J-502 C-507 C-508 Max -45 V 

G-509 

Insert the VTVM in J-505-506 PLT CWR 
JKS. (Caution: HV to ground is present on 
these lugs). Adjust C-514 PA tune condenser 
for a dip on VTVM. Now load the PA to 



Fig. 2. Receiver power supply for the repeater. 
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about 200 inA as indicated by a 2 V reading 
on the YTYM. After each loading adjustment 
is made adjust final plate tune for minimum. 

Insert YTYM in BAL JKS and alternately 
adjust PA grid tune for balance as indicated 
by zero reading YTYM. The transmitter 
should be putting out about 30 watts. Placing 
the tune-operate switch in the operate posi¬ 
tion should allow the transmitter to put out 
full power. 

Receiver Conversion 

The receiver supplied with the FRC-27 is 
the R-394-U. This receiver has been the great¬ 
est single cause of unsatisfactory performance 
in the repeater, and was finally discarded in 


favor of a more reliable unit. The receiver 
found more adaptable was the G E progress 
line 4ER25D. This is a double conversion unit 
built in two models. The 4ER25D1 will cover 
144 to 152 MHz and will operate in the two 
meter band with no modification to the tuned 
circuits. The 4ER25D2 operates in the 152 to 
174 MHz range and will require a 5 pF ca¬ 
pacitor connected across the first RF and an¬ 
tennas coils. 

The B-394-U chassis should be stripped of 
all metal work leaving only the base and up¬ 
right back plate. All wiring and plugs are 
removed except for P-252 on the rear plate. 
The receiver is mounted on its side supported 
by 2" spacers as shown in the photograph. 
The power supply and filament transformers 


Two Meter Cavity Preamplifier 


Here’s a liigh-Q cavity and transistor pre¬ 
amplifier to add selectivity and gain to the 
front end of your receiver. The cavity has 
about 20 dB of gain and is very useful if 
the repeater is located very far from the 
antennas. It can be seen that the junction 
of the transistor will look like a very low 
resistance to any power coming down the 
receiving antenna, and were it not for the 
cavity filter the transistor would be de¬ 
stroyed by the rf from the transmitter. It 
is for this reason that the cavity must be 
built with the highest possible Q. 

The cavity is somewhat shorter than op¬ 
timum, but it is very effective in providing 
the desired selectivity. It is made from a 
1" section of 4" brass pipe. The center con¬ 
ductor is a 6)»" length of VA" copper pipe. 
The best source of supply for this stock is 
a local plumbing contractor. These lengths 
are too short for his needs and he will prob¬ 
ably sell them to you as scrap. 

First make the end plates from sheet cop¬ 
per and cut a 1M" hole in the center of 
one to accept the center conductor. Solder 
this all around the pipe as this is a high 
current spot and must have very low re¬ 
sistance. Next bend two pieces of #12 bare 
copper wire for the pick up loops. Drill 
holes on each side M" from the center con¬ 
ductor. 

At this point you must decide whether 
to use the transistor pre-amp or not. The 
receiver will detect a .5 gV signal with 20 
dB of quieting, and it will provide excellent 
results without the pre-amp. The pre-amp, 
however, should be used if you plan to 
use a very long coax line between the an¬ 
tenna and receiver. 


Now punch two holes in the brass cylin¬ 
der to accept two female type N chassis 
type coax connectors. If you want the pre¬ 
amp, one of the connectors can be a feed 
through insulator to feed the base of the 
transistor. Solder the wire loops to the coax 
connectors, and attach them to the cylin¬ 
der. The wires will stick out the bottom. 

Now slide the base plate over the pick 
up loops and solder the plate to the cylin¬ 
der. Solder the loops to the bottom of the 
base plate. Install the tuning capacitor at 
the top and you’re ready to go. After the 
cavity is tuned, you can solder the top 
plate to the cylinder. 

The pre-amp showed the best NF with 
about 6 to 7 Vdc. To tune up the cavity 
and pre-amp, connect to your receiver and 
tune the cavity and pre-amp for maximum 
output with a weak signal. A noise genera¬ 
tor will allow the optimum adjustment of 
the collector tap, but this is about two 
turns from the ground end. 



-►7 V 


Simple coaxial cavity and transistor preamplifier. 
The emitter should be bypassed to ground with a 
1000 pF capacitor. 
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are visible mounted on the base plate. Punch 
a hole in the base chassis and mount all pin 
socket (PI) so that the receiver power plug 
can be connected. A small power supply, de¬ 
livering 12.6 V ac and 150 V dc can be con¬ 
structed to furnish power to the receiver as 
shown in Fig. 2. It is suggested that this be 
constructed on the receiver chassis base plate. 
By carefully orienting the transformers, the 
parts can be fitted. The voltages are now fed 
to PI on the base. There are many variations 
of transformers but they must be small. Most 
any 110 V 40 watt isolation transformer wall 
work. On the front of the base assembly be¬ 
tween the four small holes that were used as 
the old receiver test points, mount two minia¬ 
ture pots, 10 kO for the squelch and 100 kQ 
for the volume. Connect these to PI as shown 
(Fig. 3). The receiver has a provision for a 
second crystal using one half of the 12AT7 
as oscillator. This half of the tube is not 
needed, and for repeater service is wired to 
key the PTT line in the transmitter. Build the 
circuit as shown in Fig. 3 using the unused 
half of the 12AT7. The frequency 2 lead to 
the power plug can now be used to connect 
the PTT line to the transmitter as shown. The 
frequency 2 lead is the middle lug on the 
three lug terminal strip next to the oscillator 
tube (lug 2 of TB 15). It can be seen that a 
small positive voltage on pin 5 of V-311 will 
cause tube V-314 to conduct. This current will 
hold the keying relay operated. A received 
signal causes pin 5 of V-311 to go negative 
and this cuts off V-314. This in turn w'ill re¬ 
lease the relay and ground will be applied 
through the now closed contacts of the relay. 
This ground will now key the transmitter. Au¬ 
dio from the receiver is fed through plug PI 
to the FM modulator. 

The receiver will require two crystals; one 



The transmitter is shown with one side removed. 
The 5894 final amplifier can be seen with its 
quarter wave tuned lines. The oscillator and multi¬ 
plier stages are in the rear compartment at the 
left. 



Fig. 3. Transmitter keying tube and control cir¬ 
cuits. 


for the high frequency oscillator and the other 
is used as a transmitter frequency suck-out 
crystal to place a low' impedance path to 
ground at the transmit frequency. This crystal 
connected in this manner prevents the receiver 
from being overloaded and thus desensitized 
by the strong transmitter carrier. To figure the 
high frequency crystal use the formula below. 

. . operating frequency —8.7 

crystal rrcQUcncy — 

for a receive frequency of 143.46 this w’ould 
be 11.23 MHz. 

The transmit frequency eliminator crystal is 
shown in Fig. 4. This crystal w r as ordered from 
International Crystal Company, Oklahoma 
City, Oklahoma. They are familiar with this. 
When ordering this crystal give the following 
information: Example: 143.95 MHz third 
overtone crystal—This crystal will be con¬ 
nected from grid to ground of the 6AK5 rf 
amplifier in a GE 4ER25D receiver to elimi¬ 
nate a strong transmitter carried on 143.95 
MHz. This receiver will be tuned to 143.46 
MHz and a high Q coax cavity will be in¬ 
serted between the antenna and receiver. This 
crystal is to prevent the receiver from being 
desensitized bv the 143.95 MHz transmitter. 
This crystal should be ordered with wire 
leads. The cost $6.90. 

Connect this crystal in the antenna coil 
can across the rf amp grid coil as shown in 
Fig. 4. On using this crystal in this manner, 
it can be seen that any pow'er present here 
will destroy the crystal so be careful. This 
crystal is not guaranteed in this application but 
if installed and operated as shown, no prob¬ 
lems should be encountered. 

Install a phono type plug on the antenna 
coax that goes to A2 of P-252. This will plug 
into the antenna jack on the receiver. The 
fuse in the receiver can be mounted in the 
base at any convenient spot. The 0.1 pF ca¬ 
pacitor and 4 MO resistor in Fig. 3 act to 
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hold the transmitter operated for about 1 sec¬ 
ond after the 143.46 MHz signal is gone. This 
was done to prevent the rapid flutter so com¬ 
mon in two meter mobile communications from 
causing the repeater to chop. 

I urn power on to unit and check for proper 
voltages. A signal generator and a vom of at 
least 20,000 ohms per volt is needed for align¬ 
ment. Connect signal generator to P-1901 on 
back of cabinet and tune generator of operat¬ 
ing frequency of receiver. 

Use a 20,000 ohm/volt meter with one lead 
to ground and connect the other as directed: 

Co nnec t to Adjust Required Reading 
Top OSC 

OSC Coil Maximum 1.3 V 

Mult Can Top 

MULT and Bottom Maximum 

Feed 143.46 MHz signal at the antenna jack 
—increase level till LIM 1 shows indication— 
LIM 1—Mult 2 both capacitors 
RF amp both capacitors 
Ant top and bottom 

Repeat all adjustments (except oscillator coil) 
until required sensitivity is obtained. (Require¬ 
ments .5 mV for 20 dB of quieting). With a 
known accurate signal at 143.46 MHz adjust 
the oscillator crystal frequency adjust capaci¬ 
tor for zero reading when meter is connected 
to the discriminator. This completes the re¬ 
ceiver alignment. 

Final adjustments 

Remove the back cover of the FRC-27 and 
make the following connection to the terminal 
strips: 


TB-1901 

Connect terms 

6-7 


Connect terms 

8-10 


Remove wire between 

2-3 

TB-1902 

Connect terms 

Control Unit C 844U 

2-3 

TB-701 

Connect terms 

2-3 


Remove wire between 

1-2 


This completes the conversion and it is 
only necessary to set the levels of transmis- 



Fig. 4. Connection of the transmit suck-out crystal. 



The modified GE receiver is mounted on its side so 
it will fit on the existing chassis. Plug P252 is 
shown on the back and the filament and plate 
transformers are visible mounted on the base plate. 

sion. There will be three controls in the audio 
line: receiver volume, L pad in control unit 
and deviation control in the transmitter. As a 
guide to start with, keep the receiver level low 
as this will lessen the noise level on the trans¬ 
mitter audio. The L pad is a very effective 
impedance matching device and when used 
with the deviation control, it should be pos¬ 
sible to get full deviation on most all levels of 
input signal. The squelch control is adjusted 
to the point where noise does not trip the re¬ 
peater. 

The antennas used here are stacked horizon¬ 
tally polarized big wheels separated by about 
twenty feet between transmit and receive. 

The work in building this repeater was not 
done overnight and many hours of cut and 
try and looking into problems in other repeat¬ 
ers were necessary. We feel this has paid off, 
how'ever, in the quality of retransmission and 
dependability we have obtained. The repeater 
at Houston is located on the KPRC-TV tower 
(1400 ft.) and excellent mobile coverage is ob¬ 
tained up to 60 miles radius. Base stations 
work out about 150 miles and farther in some 
directions. I am located 220 miles from Hous¬ 
ton and can use the repeater most of the time. 

I have worked San Antonio through the re¬ 
peater on many occasions which is in excess 
of 400 miles from Tyler. 

The holdover of the receiver gives me a 
constant check on the band conditions as 1 
can listen for the repeater to drop out. 

This repeater project was built by AFCS Air 
Force MARS people to operate on two meter 
MARS frequencies, and plans call for 23 of 
these repeaters to cover ten states in the Cen¬ 
tral United States. At this time four units are 
operational with five more near completion. 
These units were built according to these in¬ 
structions, and all have worked properly. 

. . . W5KPZ 
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E. M. G. Rankin W4ZUS 
140 Kensington Dr, 
Brunswick, Ga. 31520 


Complete Overload Protection 

Here's one of the more original schemes we’ve seen recently. 


Here is a circuit that offers much for all 
builders and nuts that dream up rigs that are 
as well engineered as the state of the art. This 
circuit offers complete overload protection for 
the whole rig (including output, temperature, 
and VSWR as well as the more common cur¬ 
rent protection) with one, or at the most two, 
relays. As many sensors as wanted may be in¬ 
cluded. 

The basic circuit (see Fig. 1) uses a silicon- 
controlled rectifier, or SCR, that semiconduc¬ 
tor equivalent of the thyratron. Whenever the 
gate current exceeds the threshold the SCR 
saturates and remains conducting until the 
anode circuit is opened. When the SCR fires, 
K1 is actuated and can open the PA cathode 
circuit, operate a heavier relay, light an indi¬ 
cator lamp, or any other desired function. 

With this basic actuator circuit you can use 


Mick is an Electronics Technician Senior Chief 
in the U. S. Navy. He has taught electronics 
courses in the Navy, enjoys building and rag- 
chewing. He’s now stationed on the USS F. D. 
Roosevelt. 


any or all of several sensors. The only require¬ 
ment is that the sensor develop a few volts 
positive. With the unmarked junkbox SCR I 
use 0.2 MA of gate current, 2 volts across the 
1 k gate resistor causes the SCR to fire with 
10 volts on the anode (stolen from the fila¬ 
ment transformer). 

For plate current protection a 5 ohm re¬ 
sistor (of suitable wattage) is put between 
ground and the PA tube cathode (or in the 
B-return of the PS). For 1 ampere of plate 
current 5 volts are developed. (See Fig. 2A.) 
Using about 5 k for the adjusting resistor “R” 
you can set the voltage to the gate for any 
value at the predetermined plate current (for 
me it trips at 800 MA). 

Screen protection is provided by monitoring 
the current drawn by the shunt screen regu¬ 
lator, a string of 10 watt zener diodes in my 
rig. (See Fig. 2B.) As screen current increases 
the regulator current decreases equally. By 
placing a small resistor in the ground return 
of the regulator you can pick off a couple of 
volts. Here a transistor (PNP) is used to get a 
phase reversal, rising positive voltage for de¬ 
creasing regulator current. A blocking diode is 



Fig. 2. Sensors for the overload circuit in Fig. 1. 
A. Protection against too much plate current. B. 
Screen current protection. C. Excessive output pro¬ 
tection (You don't want to exceed the legal limit, 


do you?) D. High VSWR protection. E. Protection 
against loss of grid drive. F. Excessive temperature 
protection. See text for more complete explanation 
of these circuits. 
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Fig. 1. Basic circuit for overload protection. This 
SCR and relay will turn off your transmitter (or 
ring a bell) when almost anything goes wrong with 
your station. See Fig. 2 for examples of sensors. 


used on this fas well as on all the other sensors 
to prevent interaction between the inputs). 
Adding the few ohms of resistance in the 
screen regulator won’t affect the regulation by 
more than a percent or so. 

By using an output if voltmeter diode cir¬ 
cuit you can set a safe maximum power output 
level and protect the tubes from excessive 
power (or keep from running illegal power!) 
See Fig. 2C. 

Another outstanding protective circuit can 
use the reflected power output from your 
VSWR bridge (positive diode polarity) to re¬ 
move power in case of a damaging high 
VSWR. This could save a PA stage if an an¬ 
tenna or coax fails (or in my case if I patch 
the wrong antenna into the rig). See Fig. 2D. 

Grid current can be likewise monitored, 
again using a transistor (NPN) to get the 
proper sensor output signal. See Fig. 2E. 

Another important function can be moni¬ 
tored by using a thermistor of the proper tem¬ 
perature/resistance characteristic in a voltage 
divider circuit. Placing the thermistor close to 
the tubes or in the exhaust air stream will let 
the monitor keep watch on those precious 
bottles and shut things down before the plates 
melt or the seals rupture. See Fig. 2F. 

You can probably dream up several other 
circuits for different applications. Using a mi¬ 
crophone and audio amplifier with a rectified 
output the telephone bell or the XYL’s last 
chow call will terminate transmission effec¬ 
tively. 

One important point: These circuits must be 
carefully bypassed and shielded in most cases 
to prevent rf pickup and rectification by the 
sensors and/or the SCR. 

Try this one relay, multi-function overload 
protector and I think you’ll have as much 
fun and get as much peace of mind as I have. 
It works, smoothly and positively, is cheap and 
small. Its applications are limited only by your 
imagination. 

. . . W4ZUS 
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TRI-EX 

W-51 

FREE STANDING 
TOWER. 

SUPPORTS 9 SQ. FT. 
OF ANTENNA. 

Shown with internal Ham M 
rotator and 2" mast. 

INCLUDES 

• FREE: RIGID BASE 
MOUNT 

• PRE-DRILLED TOP 
PLATE-For TB-2 
thrust bearing. 

• HIGH STRENGTH STEEL 
TUBING LEGS. Solid 
rod, "W" bracing. 

• EASY MAINTENANCE- 
No guys or house 
brackets needed. 

• RISES TO 51 FT.- 
Nests down to 

21 ft. 

• HOT DIPPED 
GALVANIZED AFTER 
FABRICATION! 

All welding by 
certified welders. 

IMMEDIATE DELIVERY 

$ 362 60 

FREIGHT PREPAID INSIDE 
CONTINENTAL U.S.A. 


ri-Ex TOWER CORPORATION 

7182 RASMUSSEN AVE., VISALIA, CALIF. 
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P.O. Box 3 

Vashon, Wosh. 98070 


Heathkit HM-15 SWR Meter 


If you have a ten dollar imported SWR 
meter and like it, as I do, you may wonder if 
a few bucks extra for the Heath HM-15 can 
be justified, as I did, but you may not have 
an opportunity to try them side by side, as I 
have. (They won’t measure prepositional 
phases, so they won’t really work in parallel.) 
Some of the Heath meter advantages that im¬ 
pressed me are reflected below. 

Terminating resistors are supplied for both 
72 and 52 ohm operation—a worthwhile pro¬ 
vision. To change from one to the other re¬ 
quires removal of the chassis from the cabinet 
and application of a soldering iron, but this 
takes only a couple of minutes, and it isn’t 
something you would do very often. The 
change could be made by switching, but the 
instant convenience gained would be too ex¬ 
pensive in terms of added capacitance, asym¬ 
metry and associated problems which would 
have to be solved. It’s nice to have the two 
impedance ranges simply and cheaply. 


Some HM-15 Specifications 

Operation: Indicate percent of forward and re¬ 
flected power, and voltage standing wave ratio. 
Power Handling Capability: One kilowatt of rf. 
Impedance: 50 or 75 ohms. 

Frequency Coverage: 160 through 6 meters. 
Meter: 100 microamperes. 

Dimensions: 914 x 3% x 2 5 /s inches. 


The cabinet is attractive, stiff, and designed 
to sit prettily atop your transceiver—rubber 
feet on the bottom and coax connectors in the 
back. For mobile operation the HM-15 takes 
little room under the dash, and if it is mounted 
with screws through the cabinet top you can 
remove the chassis in about thirty seconds by 
unscrewing the two self-tappers on each end. 

Besides being fun, kit-building is a rela¬ 
tively painless educational experience, and this 
is one kit you really can assemble in an eve¬ 
ning. In fact, you can put it together, squirt 
your transmitter through it, check the SWR, 
test the surplus lengths of coax on hand, con¬ 
firm the non-reactive behavior of your dummy 
load, roundtable for an hour (while you watch 
the HM-15 for evidence of carrier non-sup¬ 
pression) and still beat the kids to bed. 

The manual is a useful bonus. A thoughtful 
effort has been made to explain clearly the 
theory and operation of SWR meters. With 
two charts and a couple of pages of text the 
manual makes the most of the benefits offered 
by the put-it-together-yourself approach. The 
limitations as well as the capabilities of SWR 
meters are noted, and the comments may 
leave you with an irresistible urge to dig out 
73 articles on the taming and feeding of an¬ 
tennas. All to the good. 

At $14.95 the HM-15 is one of life’s inex¬ 
pensive necessities. 

. . . W7IDF 
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1966 Eico Catalog 

Eico’s new 48 page catalog illustrates and 
describes their complete line of more than 250 
products, including amateur radio equipment, 
test instruments and stereo hi-fi components. 
Copies of this new catalog are available free 
from Eico Electronic Instrument Company, 
131-01 39th Avenue, Flushing, New York. 

Creative Electronics Fabrication 

If you like to make professional-looking 
electronic equipment, this new book by Owen 
Patrick should be of interest to you. The title 
is Creative Electronics Fabrication and it’s 
published by Holt, Rinehart and Winston. 
Virtually all electronic construction techniques 
that the amateur could need are covered. You 
can order a copy through your local bookshop. 

Radio Products Sales’ Catalog 

Radio Products Sales Inc., has just an¬ 
nounced a new 300-page catalog of electronics 
parts and equipment. This new catalog covers 
a wide variety of electronic components from 
86 leading manufacturers and is of consider¬ 
able use to amateurs and electronics engineers. 
It is thoroughly and accurately indexed for 
easy reference, profusely illustrated and where 
applicable, contains industrial net prices. These 
new catalogs may be obtained by writing to 
Radio Products Sales Inc., 1501 South Hill 
Street, Los Angeles, California 90015. 

Electronic Design Charts 

Most hams seem to like to avoid using 
mathematical formulas and equations as much 
as possible, but if they do much experimenting 
and designing, they have to figure out many 
things. Graphs and nomographs are one way 
to find specific values for components and 
other electronics quantities without much math. 
Norman Crowhurst’s Electronic Design Charts 
contains 59 useful charts that will help you 
design many circuits and networks. It’s bound 
in a very convenient loose leaf fashion with 
complete and clear explanations and examples 
for each chart. Cost is $5.95 and you can buy 
a copy from your distributor or Gernsback 
Library, 154 West 14th Street, New York, 
N.Y. 10011. 

1967 Lafayette Catalog 

Lafayette’s new catalog is now available at 
no charge. You’re already familiar with them 
and know that it’s something you’ll have to 
have, so why not send for your copy now? 
Lafayette, P.O. Box 10, Dept. PR73, Syosset, 
N.Y. 11791. 


Build the modern, easy way with 
circuit boards and solid state! 



WlJJL's code practice oscillator-monitor described in the 
July ’65 73 belongs in every shack and shack-to-be. It’s 
inexpensive and works well. The drilled board with all 
components locations marked is only SI. The board with 
the parts mounted on it is S3. Or you can buy it mounted 
in an attractive case as shown above, complete with 
battery, for $7.95. 



Here’s an excellent field strength meter. It’s easy to use 
with a built-in amplifier for use with any 1 mA meter. 
Sec the article in the December ’65 73. The drilled 
screened board is SI. With the components mounted it’s 
$3. Complete in an attractive case, the price is only 
$5.95. 

A good HF-VHF SWR bridge doesn’t have to cost a lot. 
You can make one from an inexpensive meter and our 
special pick-up line described by W1JJL in the September 
’65 73. The line with holes drilled is only SI, or you 
can get it with parts already mounted for $3.50. 

Want a good krycr? We’ve got boards for two: WAfiTSA’s 
Uni-Junction Keyer in the January ’66 7.3 can be built 

on our fiber glass board with the holes drilled and parts 

locations shown for $4.95. With the transistors mounted 
on it, it’s $8.95. 

Another good keyer is WB6AIG’s Kindly Keyer in the 
Inly ’(>6 73. The filter glass board for this keyer, with 

all those 130 tiny holes drilled is only $4.95. 

K.tLCV’s FKT Voltmeter is very useful. It’s described 
in the July "66 73 and a fiber glass board for it is 
$3.50. See the Siliconix ad in this issue for the FET’s at 
i fantastic price. 

COMING SOON: WATCH 73 FOR THESE 
PROJECTS! 

Novice receiver and transmitter. VHF and UHF dip- 
meters. One watt six meter transceiver. Capacitor- 
resistor checker. Portable FM monitor. Wavemeters. 
Calibrators. 

Prices Include postage In U.S.A. Connecticut residents include 
sales tax. All boards in stock tor immediate delivery. 

Harris Company 

56 E. Main Street Torrington, Conn. 06790 
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Been a ham now ten or twelve years or so, 
give or take a bit. It all happened when I had 
the dubious fortune to meet Wayne Green in 
the living, quivering flesh. Exposed to his tor¬ 
rent of talk it wasn’t long before I went the 
way of so many others and there was the code 
oscilator and the hand key and the books and 
the butterflies in the stomach at the thought 
of taking the test. So here I am, a decade or 
so later, duly licensed, poorer by several thou¬ 
sands of dollars, richer by a number of ham- 
met friends and sizzling with a long-smolder¬ 
ing peeve. 

The peeve? Easy. It’s this junk box jazz I 
keep reading about. 

Almost the first thing I noticed when I 
started reading ham magazines is that they 
all seem to be liberal in referring me—or any 
other reader—to the junk box. Building an an¬ 
tenna, That little plastic dimity you need is 
bound to be in your junk box. Whacking away 
at a speech compressor? That capacitor you 
need to make your next contact think your 
audio sounds like the squeaks of a lovesick 
porpoise is in your junk box. Right on top if 
you’ll look carefully. Etc. etc. etc. 

Oh, I have a junk box, all right. Matter of 
fact my wife (she’s a ham too and truth be 
known beat me to it in getting the general 
ticket) says I have junk boxes all over the 
place. In several drawers in the shack desk. 
A clutter in the workshop. Boxes of moldy 
goodies in the garage. I often wonder how 
come and why the XYL became a ham but it 
seems damn sure to me that if she hadn’t 


Merritt Franken WA6JNI 
3714 Mound View Ave. 
Studio City, California 


A Pox on 
Your Junk Box 


there’d have been a divorce in these parts for 
sure. 

So the other day I got to thinking about 
the junk box. What started me was that sev¬ 
eral articles I’d just read, each of which said 
the whole project would cost about 384 and 
even less if I took recourse to you-know-what, 
had led me down the primrose path again. As 
a result, I now have, in various stages of non¬ 
completion, a variety of junk box projects, in¬ 
cluding a 40 meter QRP cw rig, a transistor¬ 
ized keyer and a couple of others I’m too irri¬ 
tated to mention. What happened in each in¬ 
stance is that my capacious junk box wasn’t 
capacious or junky enough and by the time 
I finished pricing out parts I needed I could 
have bought my wife a dress (as she often 
reminds me) or paid for a week’s vacation 
or maybe gone to a local ham emporium and 
bought the thing to begin with. 

That’s when I came to my Big Decision. I 
was going to breadboard The Project, right 
out of my own junk box. Just start out easy 
and see where it led. First thing I needed was 
a breadboard. No problem. We got a beaut 
from some travelling friends a year or so ago. 
They sent it to us from Africa and the fact that 
it was ebony didn’t make any particular dif¬ 
ference to me. Next, start mounting compo¬ 
nents. That beautiful butterfly variable would 
look real nice in the lower right hand corner. 
I got that little goody when I made an ill-ad¬ 
vised trip to a surplus joint and if you remem¬ 
ber, the poet said, “A butterfly capacitor is a 
thing of beauty forever”—or words to that 
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effect. 

Next came a series of resistors, or vice versa. 
Got those as a going away gift from a friend 
when we moved to California from New York. 
In tlie hundreds of times I’ve needed resistors 
since then I’ve never been able to find any¬ 
thing even close to the sought after value in 
the whole batch, so might just as well get rid 
of them. 

AH sorts of goodies followed in quick suc¬ 
cession. Some diodes I got because I thought 
I could use the little plastic boxes they came 
in; couple of transformers, one of which was 
painted forest green to serve a better purpose 
as a door stop; tube sockets; my original hand 
key; the first SOT to go flat in my fondly- 
remembered Harvey-Well TBS50D. There 
was still some room on the ebony breadboard 
so I covered some of the space with some of 
my old K2KEH (my New York call) QSL’s 
I'd saved for sentimental reasons and in the 
remaining space I mounted some SO 239’s be¬ 
cause thev looked so pretty. 

That s when the XYL marched in. Neither 
of us said a word but I started hearing a 
sizzling sound and that puzzled me because 
I hadn’t turned on the B plus. The sizzle got 
louder, like tube noise only more so. It stopped 
only when she spoke: 

“What’s that?” said she. 

“I’m not sure,” said I, “but I think it may 
work out to be a miniaturized digital com¬ 
puter. Maybe in color.” 

“Is that my good bread board?” said she. 

“It is,” said I. 

“You mean it was,” said she. 

“Yes,” said I, and now I was getting that 
little scary feeling that says to all married 
men, “Look out, churn, there’s domestic QRM 
upcoming.” 

“Isn’t silver an excellent conductor?” said 
she—a little out of sequence I thought. 

“Yes.” 

“Then why don’t you take the good ster¬ 
ling,” she said sweetly, “and hook up all the 
components with it. And you can use the good 
china for insulators, while you’re at it.” 

And she walked out of the room. The sizzle 
was S9 plus. 

She came back home from mother's a few 
days later. She had only one suggestion for 
me. “If you’re going to breadboard something 
from scratch,” she said, “why don’t you really 
start from scratch? Like go out to begin with 
and get me a brand new bread board.” 

So I went out and bought an axe and now 
I’m looking for an ebony tree. Africa, anyone? 

A pox on vour junk box. 

. . . WA6JNI 


^n»Kl7TH EDITION 

°f tfie world-famous 



• Most comprehensive how-to-build-it source 

• Problem-solver for designers & builders 

Completely revised and enlarged by William I. 
Orr, W6SAI. This is Jhe comprehensive com¬ 
munications manual which is the industry 
standard for electronic engineers, technicians, 
and advanced radio amatenrs. Explains in 
authoritative detail how to design and build all 
types of radio communications equipment. 

LATEST HOW-TO-BUILD DATA 

The new 17th Edition of the RADIO HANDBOOK 
presents design data on the latest amplifiers, trans¬ 
mitters, receivers, and transceivers. Includes greatly 
enlarged sections on single-sideband equipment and 
design, and semiconductors. Gives extended cover¬ 
age to r-f amplifiers, special vacuum-tube circuits, 
and computers. All equipment described is of modern 
design, free of TVI-producing problems. 


THOROUGHLY REVISED & UPDATED 

Provides a complete understanding of the theory 
and construction of all modern circuitry, semicon¬ 
ductors, antennas, power supplies; full data on work¬ 
shop practice, test equipment, radio math and cal¬ 
culations. Includes aspects of the industrial and 
military electronics fields of special interest to the 
engineer and advanced amateur. The 17th Edition 
of the RADIO HANDBOOK provides the broadest 
coverage in the field—complete information on build¬ 
ing and operating a comprehensive variety of high- 
performance equipment. All data is clearly indexed. 
832 pages; 6J4 x 9) 4”I hardbound. Invaluable for 
amateurs, electronic engineers, and designers. 




SPECIAL PRE-PUBLICATION PRICEI 


EE166, New 17th Ed. RADIO HANDBOOK. Special ... __ 
Pre-Publication price until Sept 30,1966, Only.S1U.BS 

(After Sept. 30.19$6, regular price will be 512.95; 

Available also In Spanish and Italian editions. 

Order from your electronic parts 
distributor or send coupon below. 


EDITORS and ENGINEERS, Ltd. 


P.O. Box 68003, New Augusta, Ind., Dept 73E-9 
O Ship me EE166, the new 17th Edition RADIO 


Ship 

HANDBOOK at the special pre-publication price 
of $10.95. | 

$_enclosed. □ Check □ Money Order | 


Name- 


Address- 


City. 


-State- 
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Vester Scott K0EFC 
2229a Marconi Street 
St. Louis, Mo. 63HO 


Electronic Drafting 

for the Ham Writer 


Even if you arent a ham writer 
you II find this article interesting. 


It is an indisputable fact that successful 
communication, in even the broadest sense, is 
dependent upon three vital factors which are 
coincidentally related to amateur radio. 

The first of these factors is the transmitter, 
or a person who speaks, writes, or in some way 
seeks to communicate. Here we may make an 
analogy to 73’s authors, who are among the 
finest in amateur radio writing circles. 

The second requirement is the receiver, or 
listener, or in the context of this article, the 
reader. Most of us read an amateur radio pub- 



Scottie is 73’s main draftsman. He’s the one 
who gets the credit for most of the excellent 
drawings we publish. Long time readers of 73 
will notice the great improvement in layout, 
consistency, attractiveness, completeness and 
accuracy in Scottie’s work over earlier draw¬ 
ings. Aside from his work for 73, Scottie is a 
design draftsman for the Security Fire Door 
Company of St. Louis. 


lication for the express purpose of educating 
ourselves in one way or another. No problem 
here, unless. . . . 

You guessed it! Unless we use the wrong 
third factor, the code. It is essential that this 
code be a language which is mutually under¬ 
stood. 

Lest I be set upon by a battalion of irate 73 
authors and hanged from the corner of my 
drawing board, let me hasten to explain that 
the primary purpose of this article is to explain 
the standard drafting symbols and methods 
used in 73 and many other electronics maga¬ 
zines such as 73. A welcome by-product would 
be the successful stimulation of any potentially 
good but currently latent writers who hesitate 
to submit articles because they fear their 
drafting ability is not up to par. 

Many of us, I am sure, read 73 and build 
according to the schematics without giving 
much thought to what goes on behind the 
scenes. We probably concern ourselves but 
little about the fact that the author’s original 
sketches might have looked somewhat differ¬ 
ent from the drawings which appeared in the 
magazine. This is common, the reason being 
that the staff artist is governed by strict poli¬ 
cies of the magazine concerning space and 
shape requirements, and standardization of 
drafting procedures. 

So, now that we agree that our drawings 
are going to appear in 73 in accordance with 
a standard format, come TVI or high water, 
why make the artist work so hard for his 
money? 

Included with this article is a chart which 
describes most of the symbols and abbrevia- 
(Y ext continued on page 76.) 
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ELECTRON I C 


SYMBOLS 


ANTENNA 


NORMALLY USED IN BLOCK DIAGRAMS, BUT MAY BE USED IN ANY 
SCHEMATIC WHERE ANTENNA IS CONNECTED DIRECTLY TO CIRCUIT 
WITHOUT BENEFIT OF RF CONNECTOR 


\ BATTERY 1 

Jt 



DO NOT FORGET TO INDICATE VOLTAGE 

AND POLARITY 

T- 

T 



SINGLE 

MORE THAN 




u 



CAPACITORS 



NOTE THAT CURVED PORTION OF 
SYMBOL ALWAYS DESIGNATES 
OUTSIDE FOIL OF FIXED CAPACI¬ 
TORS (EXCEPT ELECTROLYTICS, 
WHERE IT INDICATES THE NEG¬ 
ATIVE TERMINAL) 

THE CURVED PORTION IN THE 
CASE OF A VARIABLE WILL 
INDICATE THE MOVABLE PART 

♦ INDICATE POLARITY, AND 
VALUE IN *>F 

WIEN OTHER THAN ELECTRO¬ 
LYTIC .VALUES ARE ASSUMED TO 
BE pF WHEN 1 OR GREATER, AND 
pF WHEN LESS THAN 1 


MALE FEMALE 
AC LINE 

n i □ d 

MALE FEMALE BASIC FIXED MOVABLE 

TERMINALS MULTIPLE * 


CONDUCTORS 


CONNECT 


CONNECTORS 


SHOULD NONE OF THE 
SYMBOLS DESCRIBED HERE 
SEEM TO MATCH YOUR 
SITUATION, DESCRIBE THE 
CONNECTOR AND/OR LIST 
THE MANUFACTURER'S 
PART NUMBER 

♦ FOR ANY COAXIAL-TYPE 
CONNECTOR, SUCH AS RF, 
MICROPHONE, PHONO, ETC. 

* NUMBER THE BLOCKS TO 
CORRESPOND TO TERMINAL 
MARKINGS, WHEN APPROPRI¬ 
ATE 


LE3 f- 


PHONE PLUG PHONE JACK COAXIAL ♦ 


CRYSTAL 


GROUND CONNECTIONS 

1 T 

CHASSIS EARTH 

CHASSIS GROUND SYMBOL IS NORMALLY THE ONLY TYPE 
USED IN SCHEMATICS 

EACH GROUNDED CIRCUIT COMPONENT WILL BE SHOWN 
CONNECTED TO AN INDIVIDUAL CHASSIS GROUND, UNLESS 
A COMMON GROUND BUS IS ESSENTIAL TO PROPER 
CIRCUIT OPERATION 


HEADSET 


NORMALLY USED IN BLOCK DIAGRAMS, BUT MAY BE USED IN ANY 
SCHEMATIC WHERE CONNECTED DIRECTLY INTO CIRCUIT WITHOUT 
PHONE PLUG 

INDICATE IMPEDANCE IF VALUE IS CRITICAL 


INDUCTORS 


BASIC TAPPED ADJ. TAP 


INCLUDE ALL NECESSARY DATA INCLUDING 
ANY OF FOLLOWING INFORMATION WHICH 
IS APPLICABLE: 

WIRE SIZE ft TYPE 
COIL OR FORM O.D. OR I.O. 

NUMBER OF TURNS AND/OR LENGTH 
MANUFACTURERS PART NUMBER 
TAP POSITION ABOVE COLD END 

♦ FERRITE CORE WILL BE ASSUMED 
UNLESS BRASS IS SPECIFIED. INDICATE 
TYPE OF FERRITE, IF CRITICAL 


ADJ. SLUG FILTER RF 
# CHOKE CHOKE 



♦ BE SURE TO DESIGNATE 
“DIT" a "DAH" CONTACTS 


“6L 


LAMPS 


INDICATE MANUFACTURER'S PART NUMBER 
AND/OR VOLTAGE S CURRENT RATING 


LOUDSPEAKER 


INDICATE VOICE COIL IMPEDANCE ft POWER RATING,ETC.,WHEN 
CRITICAL 


METERS 


♦ INDICATE TYPE OF METER HERE ( v A,mA,V,ETC.) 

# INDICATE SCALE RANGE HERE (0-1,0-50,ETC.) 
DON’T FORGET TO INDICATE PROPER POLARITY 


ALWAYS INDICATE CRYSTAL FREQUENCY (IN HHz.MHz,ETC.) 


MICROPHONE 

D= 

NORMALLY USED IN BLOCK DIAGRAMS BUT MAY BE USED 

IN SCHEMATIC WHEN WIRED DIRECTLY INTO CIRCUIT 

WITHOUT CONNECTOR 

INDICATE TYPE (CARBON.XTAL.ETC.) 


ELECTRON TUBES 



i 

DIODE 

i 

TRIODE 

i 

TETRODE 

i 

PENTODE 


l 

i 

, 


VOLTAGE 

REGULATOR 


EXAMPLE OF MULTIPLE- 
SECTION TUBE 


ALWAYS LABEL , 
ELEMENTS WITH 
TUBE PIN NUM- I 
BERS 

REFER TO TUBE I 
MANUAL FOR 
DATA ON INDIVI¬ 
DUAL TUBE TYPES 

♦ FILAMENTS OR 
HEATERS (WITH 
THE EXCEPTION 
OF DIRECTLY- 
HEATED CATH¬ 
ODES) SHOULD BE 
SHOWN EXTERNAL 
TO TUBE CIRCLE 
AND PREFERABLY 
IN THE POWER 
SUPPLY 


MOTOR 


LABEL AS MOTOR, FAN MOTOR, ETC. 

INDICATE OPERATING VOLTAGE $ CURRENT AND/OR 
MANUFACTURER'S PART NUMBER 


RELAYS 


Cr^A—o O—o —(• 

SPST DPST SPOT 

CONTACT CONFIGURATIONS 


RESISTORS 


DEFLECTION PLATE 


1 

TAPPED ADJUSTABLE TEMP. COMP, 




♦ HEATER /\ 
CATHODE RAY (FILAMENT) 


COLD CATHODE 




INDICATE CURRENT .VOLTAGE RATINGS, AND SLO-BLO.ETC., 
AS APPROPRIATE 


SEMICONDUCTOR DIODES 


<$)($) 


TUNNEL CONTROLLED 


SYMETRICAL 

ZENER 


INDICATE MANUFAC¬ 
TURER’S PART NUM¬ 
BER AND/OR AP 
PROPRIATE RATINGS 

REFER TO MANUALS 
FOR SYMBOLS NOT 
SHOWN 
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ELECTRON! C 


SYMBOL S 


SHIELDING 



TRANSFORMERS 


SHIELDS ARE AS¬ 
SUMED TO BE 
GROUNDED UNLESS 
OTHERWISE NOTED 

INDICATE IF SHIELD 
ON CONDUCTOR IS 
TO BE GROUNDED 
ONE END ONLY, & 
SPECIFY WHICH 
END 


SWITCHES 

0^0 


O 

ONLY BASIC CONFIGURATIONS 

ARE SHOWN. COMBINE OR EX¬ 
PAND AS NECESSARY TO SUIT 

SPST 

O 

SPDT 

O 

SPDT 

CENTER-OFF 

X 
! ° 

SELF-HOLDING SWITCH 

OPERATION IS ASSUMED UNLESS 
SPRING-RETURN IS SPECIFIED 

X 

Q ■ Q N.C. 

NON-SHORTING TYPE IS ASSUM¬ 
ED UNLESS SHORTING TYPE IS 
SPECIFIED 

o 

o 

ROTARY 

■ U ~ N.O. 
O O 

SPST 

PUSH BUTTON 

o 

SWITCH SECTIONS WHICH ARE 
SIMULTANEOUSLY OPERATED OR 
GANGED SHOULD BE JOINED 

WITH A DOTTED LINE 

MULTI-CONTACT 


DPDT 



LOW-2 VARIAC 

SECONDARY 


SHOW (4) LOOPS EACH WINDING 
EXCEPT (6) LOOPS ON HIGH- 
VOLTAGE SECONDARIES AND (2) 
ON FILAMENT WINDINGS AND 
NON-RESONANT LOW-2 RF 
COUPLING LINKS 

TRANSFORMER DESCRIPTION 
SHOULD INCLUDE MANUFAC¬ 
TURER'S PART NUMBER AND 
RATINGS, OR CONSTRUCTION 
DATA 


I.F. TRANSFORMER 


TRANSISTORS 



SPECIFY MANUFACTURER'S 
PART NUMBER OR RATINGS 

REFER TO TRANSISTOR 
MANUALS FOR TYPES NOT 
SHOWN HERE. 


ELECTRONIC ABBREVIATIONS 

(AS USED ON DRAWINGS AND SCHEMATICS) 


NOMENCLATURE 

ABBREVIATION (S) 


NOMENCLATURE 

ABBREVIATION(S) 

ALTERNATING CURRENT 

AC 


MICROPHONE 

MIC 

AMPERE 

A 


MICROVOLT 

pV 

AMPLIFIER 

AMP 


MICROWATT 

pW 

AMPLITUDE MODULATION 

AM 


MILLIAMPERE 

mA 

ANTENNA 

ANT 


MILLIHENRY 

mH 

AUDIO FREQUENCY 

AF 


MILLIVOLT 

mV 

AUTOMATIC FREQUENCY CONTROL 

AFC 


MILLIWATT 

mW 

AUTOMATIC GAIN CONTROL 

AGC 




AUTOMATIC VOLUME CONTROL 

AVC 


NEGATIVE (POLARITY) 

NEG 




NORMALLY CLOSED 

NC 

BATTERY 

B 


NORMALLY OPEN 

NO 

BEAT FREQUENCY OSCILLATOR 

BFO 




BROADCAST 

BC 


OHM 

-A. 




OSCILLATOR 

OSC 

CAPACITANCE, CAPACITOR 

C 


OUTSIDE DIAMETER 

O.D. 

CONTINUOUS WAVE 

cw 




CRYSTAL 

X. XTAl 


PLUG 

P 

CURRENT 

1 


POSITIVE (POLARITY) 

+ , POS 




POWER AMPLIFIER 

PA 

DECIBEL 

dB 


PRIMARY 

PRl 

DIODE, SEMICONDUCTOR (ALL TYPES) 

D 


PUSHBUTTON 

PB 

DIRECT CURRENT 

DC 




DOUBLE COTTON COVERED 

D.C.C. 


RADIO FREQUENCY 

RF 

DOUBLE POLE DOUBLE THROW 

DPDT 


RADIO FREQUENCY CHOKE 

RFC 

DOUBLE POLE SINGLE THROW 

DPST 


RECEIVE 

REC 

DOUBLE SILK COVERED 

D.S.C. 


RECEIVER 

RCVR 




RELAY 

K 

ELECTRON TUBE (ALL TYPES) 

V 


RESISTANCE, RESISTOR (ALL TYPES) 

R 

ENAMEL COVERED 

ENAM 


ROOT MEAN SQUARE 

RMS 

FILAMENT 

FIL 


SECONDARY 

SEC 

FREQUENCY 

FREO, f 


SHORTWAVE 

sw 

FREQUENCY MODULATION 

FM 


SINGLE COTTON COVERED 

s.c.c. 

FUSE 

P 


SINGLE POLE DOUBLE THROW 

SPDT 




SINGLE POLE SINGLE THROW 

SPST 

GROUND 

GND 


SINGLE SILK COVERED 

S.S.C. 




SWITCH 

S 

HENRY 

H 




HERTZ (CYCLES PER SECOND) 

Hz 



t 

IMPEDANCE 

Z 


TRANSFORMER 

XFMR.T 

INDUCTANCE. INDUCTOR 

L 


TRANSISTOR (ALL TYPES) 

Q 

INSIDE DIAMETER 

1.0. 


TRANSMIT 

XMIT 

INTERMEDIATE FREQUENCY 

I.F 


TRANSMITTER 

XMTR 

JACK 



ULTRA HIGH FREQUENCY 

UHF 

KILOHERTZ (KILOCYCLES PER SECOND) 

kHz 


VACUUM TUBE VOLTMETER 

VTVM 

KILOHM 

k, k n 


VERY HIGH FREQUENCY 

VHF 

KILOVOLT 

kV 


VOLT OHM METER 

VOM 

KILOWATT 

kW 


VOLT, VOLTS 

V 




VOLTAGE 

E 

LAMP 

l 


WATT 

W 

LOUDSPEAKER 

SPKR 


WAVELENGTH 

K 

MEGAHERTZ (MEGACYCLES PER SECOND) 

MHz 




MEGOHM 

M.Mjv 




METER 

M 




MICROAMPERE 

pA 




MICROFARAD 

t-F 




MICROHENRY 

pH 
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(Continued from page 72) 

tions which have been found acceptable to the 
editor of 73. Relative information has been in¬ 
cluded in the chart, rather than in the text, 
for convenience. Should none of this informa¬ 
tion seem to suit your situation, merely make 
your description as complete as possible. Al¬ 
ways bear in mind that you are seeking to 
communicate with the artist, and ultimately, 
with the reader. 

Hopefully, we are still in agreement at this 
point. Now, let’s draw all schematics with 
input at left and output at right. Don’t hesi¬ 
tate to direct an explanatory note or two to 
the artist if you think a particular item might 
not be clear to him. This is especially impor¬ 
tant in the case of pictorials, where a drawing 
might otherwise appear in print embarrassingly 
unlike a photograph of the same object. Use 
templates if you like, but free-hand is just as 
good as long as it is legible. Try to include 
most of the information on the schematics, 
thereby keeping the parts list to a minimum. 
When finished with your drawings, inspect 
for errors or omissions. 

If you are an old hand at writing in the 
electronics field, perhaps you are one of the 
many who already adhere fastidiously to the 
use of standard symbols and layouts. If not, 
won’t you please bend a little? It could prevent 
the artist from accidentally blowing an other¬ 
wise excellent article. 

Those of you who have originated interest¬ 
ing and useful circuits, and have never sub¬ 
mitted them for publication, are cheating 
amateur radio out of the benefit of your 
knowledge, and yourself out of a couple of 
bucks. I can’t tell you how to write the article 
because that is way out of my line. I can tell 
you, however, that a pencil, paper, and an un¬ 
yielding determination to use standard sym¬ 
bols, abbreviations, and format, will satisfy 
the drafting requirement. Don’t forget to re¬ 
tain a copy of everything, for reference, in 
case the editor wants to contact you about a 
point or two. 

In conclusion, may I say that the objectives 
of this article are intended to be neither in 
defiance of nor in compliance with the poli¬ 
cies of publications other than 73 magazine. 
The symbols and abbreviations which appear 
in the chart have been proven to be simple 
to execute, and adequately descriptive. 

. . . K0EFC 
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n**®-- The Lafayette HA-650 

Six Meter Transceiver 


A battery 

Most hams would like to have a completely 
portable transceiver. Some want to be pre¬ 
pared for emergencies. Some like to mountain- 
top. Some just like the idea of having a com¬ 
pletely independent rig to carry around for 
special events or picnics. The Lafayette HA- 
650 is perfect for these uses. It is small, light, 
has a sensitive receiver, and adequate power 
for most of these uses. Let’s take a quick look 
at what’s in it: 

The receiver uses five modern silicon transis¬ 
tors in a single conversion superheterodyne. 
The rf amplifier is protected by a diode against 
nearby transmitters, and the oscillator is zener 
diode stabilized. Two if stages at 1650 kHz 
furnish plenty of amplification. A noise limiter 
is wired in the circuit and the AGC has a 
squelch-like action; when no signals are being 
received, there’s very little output from the 
speaker until a signal is received. There’s 
plenty of audio for use except in very noisy 
locations when earphones would probably be 
worthwhile. A spot switch lets you find your 
operating frequency. 

The transmitter uses 8 MHz crystals and 
sockets and a switch are provided for six crys¬ 
tals. Five silicon transistors are used in the 
transmitter and the circuit has plenty of filter¬ 
ing and selective circuits to prevent TVI. Both 
the driver and final are modulated for full 
modulation. There were many excellent com¬ 
ments on the audio. It has a very clean, com- 
munications-shaped quality and gets through 
interference very well. 


■operated portable or fixed transceiver 

The HA-650 operates from 12 volts or so. 
The package includes space for eight flashlight 
batteries, which seem to last quite a while, or 
you can install the rig in your car (positive or 
negative ground) using the mobile mount, 
power cord and instructions provided. You can 
also buy an AC adapter from Lafayette. 

A whip antenna is built into the transceiver, 
and it is convenient to use for walking-portable 
use with the nice leather carrying case that 
comes with the rig. As this area is horizontally 
polarized, results with the whip weren’t par¬ 
ticularly dramatic, but stations 40 or 50 miles 
away were worked from a good location. Using 
the HA-650 with a beam or dipole made from 
a couple of Lafayette 58 inch telescoping 
whips is another story. We worked a number 
of stations 150 miles away from Pack Monad- 
nock. Reports were S9 and better and even- 
one commented on the excellent modulation. 
The receiver stands up well to strong stations 
unless they are very close, when some cross¬ 
modulation becomes evident. It’s not too seri¬ 
ous though. 

The instruction book is satisfactory in com¬ 
parison with many other equipment manuals. 
It answers most of the questions you’re liable 
to have about installing or using the rig, and 
also gives alignment instructions and a large 
schematic. Someone who isn’t very familiar 
with semiconductors isn’t going to enjoy servic¬ 
ing the transceiver, but otherwise it shouldn’t 
be too bad—if service is ever needed, since 
everything seems to be well made and the parts 
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Lafayette HA-650 Specifications 

Receiver 

Sensitivity: better than 1 uV for 10 dB S/N 
ratio 

Selectivity: 6 dB down at =3 kHz, 40 dB at 
= 8 kHz 

Image rejection: 55 dB 
Frequency range: 50-52 MHz 
Current drain: 80 mA 

Transmitter 

Input to final: 2Vi watts 
Modulation: Class B, 100% capability 
Current drain: 400 mA maximum 
! T-R switching: relay type 

Antenna output impedance: 50 ohms nomi- 
! nal 


Miscellaneous 

Power supply: 12 to 16 V dc 
Dimensions: 9Vz W x 514 H x 2Va D. 
Weight: 9 pounds with battery 
Price: $1 19.95 


are conservatively rated. The driver and final 
transistors are made by Motorola, and the 
others would he easy to replace with standard 
American replacements if you had trouble find¬ 
ing the Japanese ones. 

I was quite pleased with the HA-650. It's 
crinpact and well-made and offers excellent 
performance for its price. I think that anyone 
who buys or uses one will be very happy with 
it. 

. . . WA1CCII 

Removing Excess Soldering Flux 

Appearance of much otherwise good elec¬ 
tronic work is quite frequently spoiled by 
excess soldering flux on connections, and by 
the dust that eventually accumulates on the 
residual flux. 

Larger accumulations of natural and syn¬ 
thetic rosin can be removed by careful scrap¬ 
ing. followed by use of a solvent on a cotton 
swab c r a small brush. Good solvents, in or¬ 
der of increasing strength, are carbon tetra¬ 
chloride, denatured alcohol, rubber cement 
thinner, type cleaner, and acetone. All should 
be used with caution, with adequate ventila¬ 
tion, and away from flames and hot objects. 
Carbon tetrachloride will not burn, but oxi¬ 
dizes to phosgene if it falls on a hot object, 
such as a soldering iron. 

Do not use these solvents on plastics with¬ 
out a preliminary test. Some plastics soften 
on contact with acetone and similar sub¬ 
stances. 

. , . Donald Ives 


DOW 

KEY 


COAXIAL 





OUR SPECIALTY . . . Your No. 1 source 
for standard and special application units. 


DK60 SERIES 

HEAVY DUTY SPOT 
ai* COAXIAL RELAYS 


DKfiO SERIES, AC or DC 

DHF connectors - from 512.45 




DK2-60 SERIES 


mm* 


A DPDT SWITCH 
for SWITCHING 2 
COAXIAL LINES 
SIMULTANEOUSLY 


With UHF COAXIAL CONNEC- 


from $19.00 ea. 



DK2-60B SERIES 


A DPDT SWITCH 
INTERNALLY CON¬ 
NECTED IN DE- 
ENERCIZED POSITION 


Available In all standard AC. 

DC voltages .--- . from 519.00 ea. 


DK77 SERIES 

MINATURE, LOW COST 
50 ohm SPDT 
COAXIAL RELAYS 


from 

DK 7? relays available with phono, 

TNC and BNC coaxial connectors-- ea. 


DK72 SERIES 

1P3T COAXIAL RELAY FOR 
REMOTE SWITCHING of r.f. 
SOURCES 

WITH UHE CONNECTORS $22.95 ea. 


DK78 SERIES 

NEW MANUAL COAXIAL 
SWITCHES 

t Not Wafer Switches > 

Available 3P2T, SP3T, 1P6T 
and crossover switch - 

from $12.75 ea. 


available at your distributor or write: 

DOW-KEY CO. 

Thief River Falls, Minnesota 
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MONOBEAMS 


FOR ^ 
MORE 
DX PUNCH 




PL 259 

STOCK NO. 259 34 


SO-239 

STOCK NO. 239 34 


ONLY 34 * EACH 

IN LOTS OF 10 OR MORE 


RG-8U Co 

13 * per foot 


RG-8U Coaxial Cable 


Minimum order 100 feet Stock No. 7328 


For Prepaid Shipment Continental U. S. 
Order by above Stock Number! 


ALSO—we can handle your antenna require¬ 
ments! We stock ANTENNA SPECIALISTS, CUSH- 
CRAFT, HY-OAIN, MOSLEY, NEW-TRONICS, 4 
WEBSTER—both fixed station & mobile, plus 
accessories. 

"Write for latest Used Equipment list" 


SfVOttb RADIO 

P O BOX 312 CONCORD N H 03301 

FONE 603-225-3358 


Cush Craft Monobeoms combine superior elec¬ 
trical and mechanical features with the best 
quality materials and workmanship. They will 
provide reliable day to day amateur communi¬ 
cations and that extra DX punch, when needed, 

for contest work or emergency communications. 

„ - 4-'X2 , Sfil- :fl 1 ..:.iiiS. 

A28-3 10 Meter, 3 Element, Boom 10' $31.95 

A28-4 10 Meter, 4 Element, Boom 18' 42.95 

A21-3 15 Meter, 3 Element, Boom 12' 39.95 

A21-4 15 Meter, 4 Element, Boom 22' 59.95 

A14-2 20 Meter, 2 Element, Boom 10' 49.95 

A14-3 20 Meter, 3 Element, Boom 20' 77.50 

SEE YOUR DEALER OR WRITE KIR. CATALOG. 


(Continued from page 2) 
too well, but they are important to DXers. I 
would say that a lot can be done to make our 
QSL’s more interesting. 1 know 1 keep the 
better ones on the wall of my shack and 1 like 
to look up at them when I am working the 
fellow again. In the past I was gung ho for the 
card with an interesting design . . . the one 
that really stands out on the wall. Now I'm 
swinging to the idea that it is nice to have a 
picture of yourself, your shack, perhaps your 
house or even your town on the card. 

On my card I have a picture of my moun¬ 
tain shack with all the towers and VHF 
beams. It makes quite an impression, appar¬ 
ently, because a number of DX stations have 
particularly mentioned looking at it. Just last 
night I worked 9L1TL and he said he had 
seen my card at DLlIlX’s! The antennas and 
towers draw the gasps . . . no one has men¬ 
tioned the little picture of me and mv two 
Italian Greyhounds on the other side. Aha, 
that gives me an idea. I’ll get out the Polaroid 
and take a picture of myself holding a gun to 
my head and print a caption, “Send me a 
QSL or else.” 

No DX station has any excuse for not 
QSL’ing any more. The institution of the QSL 
manager is well accepted and there are hun¬ 
dreds of fellows waiting to manage someone. 
Some managers even print up the cards, but 
this is asking a lot. All a DXer has to do is 
send in his logs to the manager and every¬ 
thing is done. I know that I much prefer to 
deal with a manager . . . then I know that I 
am going to get a QSL. I have too many blank 
places on my wall where fellows who have 
promised to QSL haven't. Probably the worst 
of all in this category has been FY7YL. Ernest 
earnestly promises QSL cards to one and all, 
but you virtually have to go to his shack to 
get one. Some fellows that have sent him 
ready-made cards waiting only his signature, 
complete with a self addressed envelope with 
the right postage in his own stamps haven’t 
gotten a card. Fortunately Monique FG7XL 
has rescued us from this monster and is busy 
answering the cards for Ernest. The next time 
you talk to Ernest try to explain to him about 
the importance of QSLing ... it will cost him 
nothing. 

Weaker DX stations get completely covered 
up by the calling stations and we experience 
the complete stupidity of many minutes ol 
calling with no one being able to hear whether 
the DX station is answering or not. It would 
seem to me that once a DX operator finds 
himself in this spot he should run not walk 
for some help and select one of the biggest 
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WHOLESALE 



FREE! - 1966 CATALOG & SAMPLES 

Thousands upon Thousands of Completely Satisfied Customers 

Write Today To: 


HAN WHOLESALE CARD CLUB 
Dept. H 

Box 461 m Lexington, N.C. 27292 


signals to MC for him and collect the calls 
of those trying for a contact. I would further 
suggest that the MC spend as little time on 
the air as possible . . . first get everyone on 
the frequency familiar with what is happen¬ 
ing, then ask for the spread out system of 
ET3AC and log calls. Then read off the calls 
to the DX station and insist that everyone 
shut up until called by the DX for a report. 

By the way, while on the subject, let’s 
come to an understanding . . . either you are 
working DX or you are rag chewing. Why try 
to mix the two? That doesn’t mean you can’t 
rag chew with DX, just don’t start a rag chew 
when a DX op is obviously trying to give 
out reports to a number of stations. And this, 
to my mind, includes such time wasters as 
spelling out your city, name, or remarks to 
the effect that you are going to keep it short 
because a lot of others are waiting. Give the 
report, say your 73 and sign off and clear and 
get away. Make sense? And for heaven’s sake 
don't start asking about QSL’s ... he knows 
that’s what you want. If you don’t know where 
to send the card wait until you are through 
and ask someone else that has been doing more 
listening and less talking. 

. . . Wayne 



QjtiAaducutg, a 

TRANSISTOR 
TV CAMERA KIT 


PERFECT FOR HAMS, EXPERIMENTERS, A 
LOW BUDGET INDUSTRIAL APPLICATIONS. 


FINALLY! A TRANSISTOR CAMERA KIT SELLING 
FOR UNDER $150,00. THIS IS LESS THAN THE COST 
OF ANY OTHER NATIONALLY ADVERTISED CAMERA 
-EITHER TRANSISTOR OR TUBEII 


BUT DON'T BE FOOLED INTO THINKING WE'VE 
SACRIFICED QUALITY FOR ECONOMY, WE HAVEN'TI 
IT'S PERFORMANCE WILL DELIGHT YOU. 


Sim af la aatilaa4ia| faatarai IncW*; 

1 Siaala piaca pnaiad circait kaard (ar 
Iraa pta-fraa amiably. 

* ft ilafa, kipt §aia, lav nIm viftaa aap. 

1 Rafdatad |aaa aapply- 

’ Salf-caatawaft »yac mmd Uaaliay fan. 

* 3ft aaaicaWattar circail (17 traa|iitan, 

■ tlllcaa ftiaftat md I hm], 

* RF aa VIDEO aatpalt. Ha N «aJ fa vaJify 
TV aaf, jail caiawart la a*f. laaaali — • 
■aaa la a Maak cbaaal baman 2 aM 61 

* Ertrwaly aaay4a-aaftariranJ 31 M|* 
ilap-by-ilap caniliacliaa aaaail. 


ISlMfltaBrs .r..vr.'i"™. 


I r Rar»l ai la * MODEL IT-U CAMERA KIT last wifticaa.— JI I9.». 

2*7aa* a*a^y?«ar a*v*1966 Pa*lpaift rfaliaarr aayakar# ia U.S.A. aaj Canada. 


Poll OffiC» 8 ox 3 P 6 -S 



South Sioux Gty, NabroJta 68776 
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Kent A. Mitchell W3WT0 
1760 Preston Road 
Hagerstown, Maryland 21740 


The Conar 800 TV Camera Kit 


Once the word gets around, CONAR IN¬ 
STRUMENTS will undoubtedly find that their 
introduction of the Model 800 TV camera kit 
has won them a permanent place in the hearts 
of Amateur TV experimenters. They have a 
real winner! Priced at $209.50 in kit form, 
this is certainly the lowest priced complete 
TV camera on the market today. Included as 
standard equipment i sa 25 mm, f 1.9 lens, 
with wide angle and telephoto lenses avail¬ 
able as optional accessories at a reasonable 
$36.00 and $28.00 additional, respectively. 


The all important divicon tube is the popular 
7038. 

While contained in a small package, the 
circuitry is not crowded and no problems were 
encountered during construction. With the 
exception of the power supply circuits and 
the rear panel controls, the majority of the 
components are mounted on a large, heavy 
foil, etched circuit board. This circuit board 
certainly contributes to the low assembly time 
of approximately eight hours. I could find no 
errors in the construction manual . . . but read 
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the text carefully and don’t just try to see how 
fast you can place your check marks next to 
the assembly steps. There are several areas 
where an inexperienced builder might have to 
backtrack and reposition some components be¬ 
cause the hints hidden in the text were not 
followed. However, I don’t suppose anyone 
would be building a TV' camera as his first 
construction effort! 

The kit arrived at the QTH of W3WTO in 
a surprisingly small and light package. Being 
used to watching my delivery-man trudge up 
the steep slope of my lawn with a kit and 
appearing to be carrying a carton of surplus 
cannon balls, I began to wonder if I was get¬ 
ting my money’s worth! However, as you 
know, TV circuits don’t require ultra-stable 
vfo’s . . . and their associated boiler-plate stiff 
chassis, nor heavy high current transformers 
in the power supply section. 

The majority of the kit’s components come 
mounted on three folded 17M by 30 inch cor¬ 
rugated cardboard sheets and are held in 
position by a plastic film. The plastic may be 
stripped away to expose only the components 
required during a particular phase of con¬ 
struction. Then too, when the evenings work 
is done, the remainder of the parts may be 
quickly removed from the kitchen table . . . 
or wherever else you have been incurring the 
wrath of your XYL. 

Upon completing the assembly of the kit, 
all the controls are pre-set to approximate 
positions as per the instruction manual, a TV 
receiver is connected to the camera output 
cable, the camera power switch is placed to 
the ON position, and a hex alignment tool is 
utilized to adjust the camera rf oscillator slug- 
tuned adjustment to any desired channel from 



Here's what comes in the Conor TV kit. All parts 
including the expensive lens and vidicon are in¬ 
cluded. 



sets the 
standard 


for 

CRANK-UP 

TOWERS 


TWO CATEGORIES TO CHOOSE FROM 


Standard Duly Guyad in Haovy Duty Saif Supporting 
Haights of 37- 54 - 88 - JOS and Guyad in Haights of 
and 122 fact 37 - 54 foot (SS) 

71 — 88 foot (guyad) 


ROHN has these 6 IMPORTANT POINTS: 


Easa of Oparation— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength- 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections together— uni¬ 
formly with an equal section overlap at all heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance at any height desired) 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 


standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK j 

-SI.25 Volue 

—ONLY SI00 postpaid (special to readers \ 
of this magazine/. Nearest ! 
source of supply sent on request. Repre- ! 
sentatives world-wide to serve you. Write ! 
today to: 


■ 


ROHN Manufacturing Co. 


P. O. Bos 2000 


Peoria, Illinois 


"World's Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower systems." 
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FROM CONAR—THE CCTV CAMERA KIT 
THAT BREAKS THE PRICE BARRIER! 



CONAR 

INSTRUMENTS 
DEPT. KJ6C 

Division of National Radio Institute 
3939 Wisconsin Ave., N.W. 
Washington, D.C. 20016 

Send for New Free 
CONAR CATALOG 


MODEL 

800 


1001 uses in home, 
school, industry. Needs 
no expensive monitor 
sets, connects instantly 
to antenna terminals of 
your set. Uses any un¬ 
used channel from 2 to 
6, Sharp 1,9 lens gives 
clear pictures even un¬ 
der shaded conditions 
Guaranteed for one year 
on all parts with excep¬ 
tion of vidicon tube, 
which carries 90-day 
warranty. Order yours 
today! 


WIRED $259.50 


Complete 

Nothing else to buy 


ONLY 


• Lowest priced complete TV 
camera on the market 

• Connects instantly to any 
standard TV set 

• On the air in less than 8 
hours assembly time 


WE WANT TO BUY 

Surplus Aircraft Radio & Test Equipment 

We will pay cash or trade you (whatever you need) 
for the following items: 

Test Equip!. Signal Generators. 

Measurements Corp. Models 6S-B 
Boonton Radio Co. Models 232A, 235A. 

Hewlett-Packard Co. Models 608D, 612A, 624C. 

Military Models. SG-lA,$G-2, SG-13, SG-66A, MO-83A 
TS-510A. 

Aircraft Navigation & Communication Equip!. 

ARC-34, ARC-38, ARC-52, ARC-73, ARN-14, ARN-59, 

ARN-73. 

Aircraft Instruments. 

ID-249A, ID-250A, ID-251 A, ID-351 A, ID-387. 

We also wont late type Aircraft Radio ond Rador equip¬ 
ment manufactured by Collins Radio Bendix Radio and Air¬ 
craft Radio Corp. 

Write, Wire or Phone if you can supply ony of these. 
Ask for Norm Eichner. 

Norman Electronic Sales 

1413 Howard St. Chicago, III. 60626 


CONSTRUCT YOUR 
EQUIPMENT THE 
EASY WAY—USE 
THE UNIT CHASSIS 

Wtr« one -es* the subenassis sut 
sid- wher. -vervthtno is acces¬ 
sible. Assemble the subchassis 
into the unit chassis and you 
have a professional package. 

£f§ 

BOX 136 BRONX N.Y. 10463 


3” * 61/," 
sibchissls 



3 Vi" HALF RACK PANEL 
10" Depth $5.00 PPD 
Check or M.0. No COO 
NYC Res. Add 5% 
NYS Res. Add 2% 

DEVICES 


Specifications 

Horizontal Sweep . . 

Rate . 15,750 Hs nominal 

Vertical Sweep . . .. 

Rate .60 He (line ocked) 

Scanmng .Random interlace, 2.1 ratio. 

525 lines per frame, JU 
Sync and trames per second. 

Blanking .Combined sync and blank- 

Scan Failure ing signals. 

Protection .Beam defocussing in the 

event at horizontal scan 
failure. . , . . , 

Output .100,000 mV of modulated rf 

on an adjustable carrier fre¬ 
quency of channel 2 to 
channel 6 (±2 MHs band¬ 
pass) into an output impe¬ 
dance of 75 ohms, un¬ 
balanced. 

Resolution .240 lines f3 MHs) 

Standard Lens.25 mm, f 1.9, focussing 2 

to infinity. 

Dimensions .5" X 7" X 12-\4* 

Weight .11 pounds 

Kit Price .$209.50 


2 through 6. Next the HORIZONTAL control 
is adjusted until the camera sweep is syn¬ 
chronized with the TV receiver. Then, the 
vidicon tube is inserted into its socket, and 
the TARGET, BEAM, and FOCUS controls 
are adjusted carefully until . . . there it is!! A 
beautiful, clear, video picture! The thrill of 
looking at your first home grown video is 
almost akin to that of the reply to your first 
long shaky CQ. 

Including the vidicon, there are only six 
tubes in the camera. The video output of the 
7038 vidicon (VI) is amplified by the dual 
sections of the two 6U8 video amplifiers (V2 
and V3) and applied to the grid of the triode 
section of still another 6U8 (V4A). The sec¬ 
ond half of the 6U8 (V4B) is functioning as 
an electron-coupled ultra audion rf oscillator. 
The oscillator output is coupled to the cathode 
of the triode section where the rf is modulated 
by the video. The vertical sync pulse for the 
camera is developed in a clever little circuit 
consisting of the neon pilot lamp which is 



Here's the vidicon side of the camera assembled. 
Watch 73 for complete instructions for setting up 
your own amateur TV station. 
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You con see from this side view that most of the 
parts are mounted on an etched circuit board. 


fired by 60-hertz ac from the secondary of the 
power supply transformer and the resultant 
spike is utilized to drive vertical discharge 
tube (V5A), one half of a 6FD7, to cut-off 
. . . producing a more husky and better 
shaped pulse with which to work. The pulse, 
as developed across the cathode resistor of 
V5A, is utilized as the vertical sync pulse and 
the blanking pulse for the vidicon. The same 
pulse, as developed in the plate circuit of 
V5A, is coupled through a long time-constant 
resistor-capacitor circuit to produce a saw¬ 
tooth waveform which, when amplified by 
V5B and applied to the vertical deflection 
yoke, becomes the vertical sweep. The hori¬ 
zontal sweep is generated by a free running 
multivibrator (V6A and V6B) set to approxi¬ 
mately 15,750 eps and is applied to the hor¬ 
izontal deflection yoke. Should the multivibra¬ 
tor cease to function, the cathode current of 
Y6B increases and since the vidicon focus coil 
is in series with the cathode circuit, the vidi¬ 
con electron beam is defocused so that a spot 
will not be burnt on the target area of the 
tube. 

After you have your camera in operation 
and adjusted to your satisfaction, and every¬ 
one in the family and neighborhood have 
made faces at themselves on the living room 
TV, you are ready to carry it into the ham 
shack for its first exposure to ATV . . . which 
of course means modification! However, in 
this case we are only speaking about the ad¬ 
dition of a second coax jack to the rear panel 
of the camera so that the video may bypass 
the camera’s rf stage and connect to your 440 
me transmitter. The video should be tapped 
from the grid of modulator V4A. Adequate 
room to mount a BNC type coax jack may be 
found just above the rf output jack. 

See you on TV! 

. . . W3WTO 




Everything 
you’ve 
wanted 
in a 6-meter 

transceiver Complete flexibility—built-in dual 
power supply for 115 VAC or 12 VDC. compact size 
make it ideal for mobile, fixed or field use. Loud and 
clear reception-highly sensitive and selective dual 
conversion receiver offers great freedom from birdies, 
tweets and spurious signals. Front end design pro¬ 
vides superb signal capture, freedom from cross mod¬ 
ulation and overload. High Talk Power Modulation is 
achieved by an effective 22 watt input transmitter, 
with speech clipping. For a clean 70-75 watts output, 
combine the '’66'er" with the powerful Clegg Apollo 
Linear Amplifier. Built-in S-meter serves as tune-up 
meter for transmitter. The spectacular new 66'er is 
great for hams, CD, MARS and CAP operators. See 
Clegg and Squires-Sanders communications products 
at your dealer. Write for literature today to: 
Squires-Sanders,Martinsville Rd,.Millington.N.J. 07946 



Squires lpJ s Sanders 


TICKLE YOUR TIGER! 

Now that you have overcome your 
ignition noise, install a 

DELTA MARK TEN CAPACITIVE 
DISCHARGE IGNITION SYSTEM 

Enjoy dramatically improved ac¬ 
celeration — eliminate plug fouling 
and the effects of point bounce. 
Get better gas mileage and instant 
starts. 

Installs in ten minutes utilizing 
original coil. Utterly reliable and 
fully warranted. Not to be confused 
with earlier “transistor ignition 
systems." 

Factory Wired $44.95 

Kit Form $29.95 

Postage Paid. 

S< >id check icith order to . . . 

BROWN 

ELECTRONICS, Inc. 

Broadway at Jefferson 
J Fort Wayne, Indiana 46802 
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CTK'S BARB'D WIRE ANTENNA 

Full radiating surface but shorter than a dipole. 
No coils or traps to distort the radiation pat¬ 
tern. The design results in increased capaci¬ 
tance, and therefore, shorter length, for reso¬ 
nance. Ideal for places where a full-length 
dipole is too long. 

The 80/75 meter BARB'D WIRE DIPOLE is 
only 96 feet long. The 40 meter BARB'D WIRE 
DIPOLE is only 50 feet long, and will work on 
15 meters, too. 

May be fed with 50/75 ohm coax, or 72 
ohm balanced pair. Needs no tuners, loading 
coils or baluns. 

Send $2 for instruction sheet and build your 
own, or send $15 for the complete antenna 
(either size), shipped parcel post prepaid in the 
USA. 


C. LeRoy Kerr, WA6CTK 
P.O. Box 444 

Montebello, California 90641 



HW12.22,3 2 OWNER 


New three band modification 
delivers the performance of your 
transceiver on five 200 kc band segments. 


Featuring selectable upper or lower SSB* Selectable AVC* 
Coverage: 3.8-4.0; 7.0-7.2, 7.2-7.4, 14.0-14.2, 14.2-14.4 
Me* 

Front panel key jack* New front panel and plastic dial 
included* 


COMPLETE KIT PRICE ONLY 

Send for free brochure! 


$5995 


:drc kit 


21S-28 Spencer Ave. 

Name . 

Address . 


Queens Village, N.Y. 11427 
- Cell . 


.. Zip 





The total population we found on the Alda- 
bras were about 20 people practically lOOf 
men. One old man 1 met there had been born 
on Aldabras some 80 years before and left the 
island only once, going to Mahe for only a few 
days. He told me he had no desire whatsoever 
to leave the Aldabras and see the outside 
world. This old man had been employed all 
his life on Aldabra, was sending his salary to 
Mahe where it was being invested for him. 
They said he had become quite wealthy. Can 
you imagine his outlook of the world? His en¬ 
tire world was the Aldabras and nothing else, 
and HE WAS VERY HAPPY. All the em¬ 
ployees on the island are usually on an 18 
month work contract to the island leasee, and 
are fairly well taken care of. If they don’t 
smoke they have no use whatsoever for any 
money. The leasee of the island furnishes 
them with food and all the fish they want is 
also furnished them. Many other items from 
the sea are also furnished them, they just 
don’t need any money at all. Most of them 
work hard at their 18 month contract and go 
back to Mahe (so I have been told) and have 
one or two weeks of drinking, and running 
around, until they are flat broke and are then 
ready to come back for another 18 month con¬ 
tract. Either to Aldabras, Farquahar, Chagoes 
etc. These fellows are a happy-go-lucky lot 
and none of the worries of the outside world 
bother them at all. Maybe this old fellow who 
was born on Aldabra has a good thing at that. 
There is nothing like a store on the island so 
you need no money. 

Every night about 7:30 PM everyone gath¬ 
ers around the front door of the manager’s 
and listen to the radio belonging to the man¬ 
ager, usually listening to Mombassa, Nairobi, 
Tananarive, Ceylon or at times even London. 
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Gus Browning W4BPD 
Orangeburg, S.C. 


Gus: Part 15 


He has a small Japanese transistor set with 
short wave. These people have a good life 
with no worries about anything. All you need 
to wear on the island is a pair of short shorts. 
The temperature is absolutely perfect during 
the days and nights, I estimate it varies from 
75 at night to about 90 during the daytime. 
If you like sea shells they are there just wait¬ 
ing to be picked up. 

After Harvey and Jake finished eating they 
departed for the boat. They were going to 
hunt a sand bar on the other end of the is¬ 
land and beach the boat and repaint it from 
stem to stern. Since it was very high tide, and 
the full moon was due that night, they would 
not have to go too far up on the beach to be 
sure the boat was high and dry for they 
wanted plenty of time to do the boat all over. 
Harvey was going ashore with his tent and 
set up his operation from there with his wind 
charger, etc. They told me I would have about 
14 days to operate while they were awaiting 
the next very high tide so they could float the 
boat again during the height of the tide that 
was about two weeks off. This suited me fine- 
boy 14 days of hamming from Aldabra, that 
suited me 1007. 

After they had departed with plenty of help 
from the islanders I soon had up my antenna. 
During this DXpedition I only had horizontal 
dipoles. I knew nothing about the Hy-Gain 
Antenna Company and their fine all band 
vertical ground plane antennas. I wish I had 
known about them because I am sure I would 
have put out much better signals than I did. 
I asked the manager in what direction did the 
sun rise and set. Not having a compass with 
me I took his word and got the dipole up 
broadside to Europe and the USA. The old 
putt-putt was fired up and VQ9AA was on the 



RCA SSB-5 Transceiver 

Because we sold out last spring on this 
popular item—I have been anxious to ob¬ 
tain more of these fine SSB transceivers. 
Only 11 pieces were found—so first come 
first served. Here’s the dope. 

The SSB-5 has four channels, each of 
which may be set up between 3 and 15 MC 
with one oven mounted crystal for each 
channel (rec and transmit). Four sets of 
adjustments plus an ant terminal for each 
channel are furnished. A self contained audio 
oscillator for tune up is available. 250 Watts 
PEP input, furnished with 1400 kHz, 6-pole 
crystal lattice filters (upper and lower) and 
4 crystals of your choice, with AC or DC 
power supply, mike, instructions and speaker, 
at only $330.50. The DC supply and the AC 
supply are separately available at $75.00. 

Unit weighs only 16 lbs and measures 
121/2 x 7/2 x 13". 

Push to talk operation, AM or SB on 
either sideband at a flick of switch. 

AM gain and RF gain controls and a delta 
control for netting are also supplied. 

The receiver is hot—better than 1 uv for 
50 mw output with a 10 db signal-plus-noise 
to noise ratio. Automatic speech clipping up 
to 12 db included. 

Will pi match any antenna from 10 to 80 
ohms including mobile whips. 

RCA’s price was $742.50. These new sets 
are guaranteed to please—But there are only 
11 left—No foolin! 

HERBERT W. GORDON CO. 

Woodchuck Hill, Harvard, Mass. 01451 
Telephone 617-456-3548 
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THE BUY 
OF A 

LIFETIME! 


Canadian Air Force C.W. 


TELEGRAPH 

KEYS 

Complete unit with case, 
cord & plug. Can be leg 
operated or desk mounted. 


complete 

MONEY BACK 
GUARANTEE 


Prepaid. Send check 
or money order for 
SI.95 to: 



B 


FEDERATED 

PURCHASER, INC. 


SPRINGFIELD. NEW JERSEY. 1SS U S. Route 22. (201) DR. 6-8900 
LOS ANGELES. CAL.. 11820 West Olympic Bled.. (213) GR 7-8274 
SHREWSBURY, N. J • ALLENTOWN, PA, • SILVER SPRING. MD 





to the following manufacturers who helped 
to make the first annual SAROC a real 
“Fun" hamfest . . . 


Linear Systems • Galaxy Electronics • IOAR • Herb Reciter 
Co. • Tri*Ex Towers • Transcom Electronics • Collins 
Radio Co. * Wispride Cheese * Sideband Engineers • Henry 
Radio • Amphenol Corp. • Manley Electronics • Swan 
Electronics • Electro-Voice • Weatherbie Electronics • E-Z Way 
Products • New*Tronics Corp. • Mission Ham Supply 

MAKE PLANS NOW! 

... to attend the second annual 

SAROC* JAN. 5-8,1967 

Write to John Romero, Hotel Sahara, 
las Vegas, for complete details. 

* Sahara Amateur Radio Operator s Convention 


tmu 

LAS VEGAS * INJ EVA D A 



air. 

The fun began immediately, I mean to tell 
you 1 did business with a bang, it was one 
solid pile-up for over 12 hours without a let 
up. When I first got going, the island manager 
came to visit me, wanting to show the visiting 
American the island, its turtles, birds, etc, I 
could see that this fellow had the wrong im¬ 
pression of why I was there. He took me to 
be a tourist, 1 turned off the putt-putt and 
told him I wanted to have a good talk with 
him. We sat down on the back porch where 
my equipment was installed on the eating 
table of the guest house. I explained to him 
what ham radio was all about, telling him 
about DXers, telling him that Aldabra Island 
was one of the rarest spots on the world and 
that thousands of people all over the world 
were standing by to QSO me while I was 
there. 1 explained to him that lots of the ex¬ 
pense of my getting there was paid by these 
fellows, and since I was an honest fellow I 
was obligated to do NOTHING HUT OPER¬ 
ATE while I was on the island. I told him if 
things sort of quieted down that I MIGHT 
HAVE TIME later on to do some visiting of 
the various parts of the island. I told him all 
1 wanted to do was to sit at my operating 
table, hour after hour, day after day, and 
work the boys one after another until I had 
worked them all. I even asked him to have 
my meals at certain odd hours, during times 
1 thought the bands’ activity would be at their 
lowest. After that I had no more trouble with 
him wanting to show me around the island. 
After about 3 days operation I happened to 
notice EXACTLY where the sun settled into 
the sea and to my surprise it was not at the 
spot indicated to me before. My antennas 
were not broadside to Europe or the USA, 
they were off the ends. 

The next day I changed this and all signals 
picked up about 2 S points from Europe and 
the USA. Another must for DXpeditioners— 
bring along your own compass and let it tell 
you where to squirt your signals. Don’t take 
the words of anyone as to where is East and 
West, most of them don’t know, they just 
think they do. Things were going fine with 
me. The food was very fine. Have any of you 
ever eaten real turtle steak or turtle liver? Or 
scrambled turtle eggs? The turtle steak is about 
twice as tender and twice as white as seal 
cutlets. The livers from these turtles are out 
of this world and could be cut with your fork. 
The eggs were about 75% yolk and were very 
fine when scrambled. I never did get tired of 
eating turtle meat, etc. Fish were prepared 
in many different ways. Fried, fish soup, 
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$12.95 W2AU $12.95 • FOUR PURPOSE BALUnI 

B The Baiun Everyone has been waiting 

«•* iff*. ♦or. Will Help a TVI Problem. • Broad 

banded 3-32 me. • Center hang up hook 
(or inverted Vees. • Handles full legal power, 
2KW^ PEP • Built-in lightning arrester • 
S0239 RF connector for coax transmission 
feed line eliminates center insulator • With¬ 
stands up to 600 lb. antenna pull • For use 
with all type antennas fed with unbalanced 
coax line. • Weighs only 6>/ 2 oz. l l / 2 " diam. 
6" long 2 Models: 1:1 matches 50 or 75 
ohm unbalanced coax to 50 or 75 antenna 
load. 4:1 matches 50 or 75 ohm unbalanced 
coax to 200 or 300 ohm antenna load. • 
Helps eliminate TVI. 

• All New W2AU Super Vinyl 2 el 

10-15-20 quad. Complete $54.95 

• W2AU Super Fiberglas 2 el 10-15- 
20 me'er quad. Complete quad $99.95 
UNADILLA RADIATION PRODUCTS 

UNADILLA NEW YORK 



ELIMINATE GUY WIRES 

USE MYLAR ROPE 

We stock all sizes: l / a "-104; %"-30l; 
3 /s"-60((; Vi "-$1.10 per foot. Other 
sizes available. 

We also carry a complete stock of Hy 
Gain Antennas new and used. All ma¬ 
terials for any antenna installation. 
Write for information and prices. 


ANTENNA MART 

BOX 7, RIPPEY, IOWA 



Use as CW monitor... use as code practice oscillator. This new 
complete unit from hth Electronics is powered by a standard 
9-volt battery, contains a built-in speaker, on-off switch with 
individual volume and tone controls for a loud, clear tone without 
clicks or chirps. 


NO EQUIPMENT MODIFICATION - Simply connect spade lugs to 
terminals of CW key, plug in jack, turn on and adjust volume and 
lone controls ... operates automatically ... no accessory relay 
... no pickup antenna ... no battery drain until key is depressed. 


Precision Engineered. 100% Warranted. 
Designed and Developed in U.S.A. (foreign mfg.) 
0R0ER TODAY! Allow 2 weeks for delivery. 


ELECTRONIC HOUSE, P.0. BOX 873, TARZANA, CAUF. 


■ Gentlemen: 

I Please ship me_ 

•CW monitor and code 

■ practice oscillators) @ 
•$9.95. Enclosed is 

| □ cash □ check 
| □ money order for 


Ship to: 
NAME— 


Dept. 2 


ADDRESS 
CITY_ 


STATE. 




boiled fish, baked fish, fish curried and rice 
being very nice. They eat plenty of rice there 
and since I was from one of the rice eating 
parts of the world, I was right at home with it 
piled up high on my plate. Certain parts of 
coconut trees were nice, when boiled in soups, 
as well as bamboo shoots. I even had some 
sea shell soup, the sea shells are placed in 
boiling water, the meaty part cooked and then 
it sheds away from the sea shell. Maybe some 
people call this snail soup. They like plenty of 
pepper in their food. After explaining to my 
cook I did not like pepper he cut down from 
195 degrees of pepper to about 125 degrees, 
explaining that he could not cook anything 
with less pepper. After a while my mouth got 
tough enough to take it OK. 

I tried listening for Harvey, and finally 
heard him on about 14085 kHz about S 3. We 
were separated far enough apart so that we 
caused each other no QRM whatsoever since 
I had always used 14065 or 14035 kHz when 
on CW and about 14125 plus or minus when 
on SSB. 

After about 3 days of operation my power 
plant konked out. Have you ever tried taking 
off the cylinder head of an engine with only 
a pair of regular pliers? Well I did. After 
cleaning off the surplus carbon, adjusting and 
cleaning the spark plug and even trying to 
clean up the valves the engine was put back 
together and still it was dead as a door knob. 
Plenty of spark was on the plug so it had to 
be the fuel system. Oft came the carburetor 
and apart it came. One valve seat was com¬ 
pletely plugged shut, this was cleaned and 
while trying to force the carburetor back to¬ 
gether something went “crack.” Apart came 
the carburetor again and I found that I had 
broken one of the needle valves that was 
made out of Teflon. No spare parts were along 
with me. It was either repair this broken 
needle valve or no more YQ9AA operation. I 
had my electric soldering iron with me but no 
electric current to heat it with. Try heating up 
your electric iron with 4 candles as I did. By 
being very careful I welded the Teflon needle 
valve back together, smoothing the welded 
spot with the hot iron, found that the carbu¬ 
retor gasket had got broken and found that a 
call book cover made a FB gasket for the car¬ 
buretor. Back together went everything, and 
the putt-putt cranked up immediately, and I 
was back in business. Tbe moral to this story 
for you future DXpediturners—bring along at 
least some small spare parts and a few tools 
to take your power supply engine apart with. 
This is a MUST in my book. 

At about sundown time on my first night on 
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Aldabra I was on the air with a big pile-up 
and all of a sudden I heard the doggondest 
noise outside. Flapping wings, squawking, 
screeching, thuds, etc. I rushed outside to see 
what was causing all this commotion and there 
were birds by the hundreds in what seemed 
to be a free-for-all. After watching this battle 
royal for a while I soon saw the pattern of 
what was taking place. The booby birds that 
were out fishing all day, filling their craws 
full of little fish for their young on Aldabra 
were coming home at sun-down and the other 
birds (let’s call them falcons—they have an¬ 
other name; I forgot what it is) would hover 
way up high, spot a certain booby coming in 
about 50 feet above the water. The falcon 
would close his wings and down he would 
come like a stone, hitting the booby bird in 
the middle of his back, almost knocking the 
booby bird breathless I guess, this sudden 
jolt would cause the booby to heave up its 
crawful of little fish, the falcon would then 
curve up under the booby and grab a big 
mouthful of fish that had been spewed from 
the booby. This little episode took place every 
evening just before darkness came and it was 
better than Red Skelton on TV. 1 never did 
see any booby get thru with his crawful for 
the young. I was told that this has been 
studied and about 3 to 4% of the boobies do 
get thru. Whoever named these birds booby 
birds certainly selected a very descriptive 
name for them. They certainly are a booby to 
fish every day for the falcons to get their catch 
without working for it. 

I soon settled down to a sort of regular 
operating schedule. About 5:30 AM (all these 
times local) I would get up, crank the power 
plant up, work the fellows until the band sort 
of leveled off at 10:00 AM; then eat break¬ 
fast; in the sack until about 2 or 3 PM, then 
it was dinner and on the air until about 2:30 
AM a late snack to eat and to bed with the 
alarm clock set at 5:30 AM. This gave me 
enough sleep and still satisfied the gang with 
enough activity and openings for everyone. 

After the first week the big pile had been 
worked down to a small one and I began to 
have more time to look around the island like 
a good tourist should. I was shown the turtle 
pond where they kept usually around 200 of 
those big turtles awaiting the boat from Mahe 
which came when it was available. No cer¬ 
tain schedule at all but usually every 3 or 4 
months to pick up the live turtles and take 
them on deck back to Mahe where they were 
put into the turtle pond there and sold as 
they were needed. Fishing on Aldabra is done 
on what looked to me to be a large scale. Each 


Two Extra Good Values 



Phone Patch Kit 

In our June ad we listed a darned good 
phone patch kit selling at only $5.95. With 
50 kits made up—we thought we might sell 
25 to 30. Were we surprised when more 
than 65 were ordered—You bet we were— 
and so we hunted up more of the special 
high quality repeating coil transformers 
which enabled this patch to be so successful. 
Having four 600 ohm windings and made 
so as to induce the least amount of hum, 
this transformer, worth $60, really makes 
this patch a snap to build. We supply this 
kit complete with all parts and instructions— 
but less the chassis or box to build it in for 
only $5.95 FOB Harvard—or if you want to 
gamble $6.95 postpaid to U.S. or Canadian 
points. Three Hundred Kits available. That’s 
all the transformers we could find. 



RCA Model 508 Mike 

Another very popular value is our RCA 
Model 508 Dynamic mike. Many hams who 
bought one from our ad in the June issue 
have reordered. One fellow down Jersey 
way bought four. There must be a good 
reason—and that is that this mike has such 
a smooth response for single side band. Crisp 
without being harsh. This is a new high im¬ 
pedance mike furnished with 20 foot shielded 
cable, heavily chrome plated with response 
from 200 to 8000 cycles but very flat from 
300-2700 cycles. RCA’s price is better than 
$39.95. My price while they last $15.00 
FOB or $16.00 postpaid in the USA. 

HERBERT W. GORDON CO. 

Woodchuck Hill, Harvard, Mass. 01451 
Telephone 617-456-3548 
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GIANT MIKE SALE 


MODEL 454X 

Outstanding fe&s m station microphone. Single 'sideband (Limited to' 
voice) frequency response of 300*3000 C.P.S. Attractive telephone 
black satin finish on all metal alloy case. May be wired for VOX* 
Comes wired for push to talk. Has extra lock-on switch for continuous 
transmission. Complete with coiled cord (Three conductor—one 
shielded). Output level is -40 db. List Price t»J0 




MODEL 454C 

Same as Model 454X except with heat and humidity proof ceramic 
element. Outout level -52 db. List Price $26.50 

^ Dynamic mobile mike, 600 ohm imp. 
3 conc/.fone shieldedjcoiled cord. 
-66 db. 300 to 6,000 c .p.s. 





THE TURNER TRANSISTORIZED 




with variarle output level 

New, from Turner comes the very finest 
base station microphone ever designed, 
the 40 features a two transteter pm- 
amp with volbme control to give- you »p> 
to 50 times the output level you now haw. 
Yes, just dial your desired signal for maxi* 
mum modulation all the time — every 
time. You can work close ©r far away from 
this microphone, or change the output for 
a tom or httie voice.- 

Eventually, all sets lose some of their 
Initial power. Turner’s 40 puts the sip 
back into your set and keeps it Up to full 
streng th at all times! 

TheCO has tailored frequency re¬ 
sponse of 900*3500 c.p.s. for best and 
c)t*r#*t voice transmissions with knocked 
down local noise interference. 

Lxclusrv* touch-to talk or lock on-off 
jwifchtrtg — the 40 works with all tube 
or transistor sets regardless of switching 
requirements or type. 


FIELD 

STRENGTH 

and 

SWR METER 




Model FS-45 


combination unit that will giver relume fie 
strcnjfth readings in forward and reflected power. 
Coastal fittings allow permanent installation for constant 
monitoring of transmitter output. Meter has sensitive l(M) 
micro-amp movement with two-color bold easy-to-read 
scale. Individually boxed with instruetionw. 



GROVE ELECTRONICS 


3256 N. PULASKI RD. CHICAGO. ILL. 60641 
Send check with order.Include postage/extra returned 
SEND FOR GIANT SALE CATALOG!!! 
LATE SPECIALS: ASSORTED KELLOGG RELAYS!! 
6/35 volts 4PDT,6PDT,8PDT,etc (reg. $10 ea. 


SALE 3 FOR $1.99 


boat went out every day and caught a boat 
full of fish. It did it the bard way, by spear¬ 
ing the fish. When the fish are brought ashore 
they are cleaned up, covered with what looked 
like ice cream salt and put out in the sun to 
dry. Later on this dried fish is sent back to 
Malie to he used there and some shipped 
probably to Africa. Copra (dried coconut 
meat) is done on a fairly large scale, too. No 
one seemed to be working very hard. They 
have a certain amount of work to do each 
day and most of them could do their daily 
task in about 6 hours. Of course a few eager 
heavers worked longer for extra consideration. 
But this was the exception rather than the 
rule. 

I finally had a QSO with Harvey who was 
operating from the other end of the island and 
was told that we were going to stay there for 
a total of IT days—this was indeed FB news 
for me. If there is ever a repeat of Aldabra I 
will be prepared for some 40 and 80 meter 
operation and thereby hand out a new coun¬ 
try to everyone on these bands. Maybe even 
160 meters. Conditions seemed very good to 
me while I was there, I wonder how they 
would sound if I were there during the good 
part of the sunspot cycle? Can you picture 
the stations you could work from there when 
10 meters thru 80 opened up. Around the 
clock openings would really work a fellow to 
death. But what a FB way to die? Hi, Hi! 

While on Aldabra I got a message from 
Peggy thru Ack that we had to build a new 
house. It’s a long story about a land deal I 
will not take the time to repeat on these pages. 
But on account of a deal on laud Peggy said 
a new house had to he built. I told her to go 
ahead and build it and to not forget THE 
HAM SHACK. Let me tell you I did get a 
ham shack built too. A lot larger and nicer 
than I would have had the nerve to build 
myself. Peggy even got my 150 tower taken 
down and the 5 element beam taken apart too. 
Boy I really found out what a nice XYL I 
had and to this day she has not changed in 
the least—in fact she gets better all the time, 
still bringing my breakfast into the ham shack 
each morning, and even supper if I ask her to. 
There just aren’t many like good old Peggy, 
this I am sure of. Plow many of you fellows’ 
wives would let vou leave them for first 7 
months, then for TWO YEARS? I think the 
percentage would be below \%. Peggy says to 
me her first obligation in our marriage is to 
make me happy and she likes to also make 
others happy and this is her method of doing 
just this. 
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In addition to the coaxial cable and con¬ 
nectors required in a coaxial transmission sys¬ 
tem, coaxial relays, switches, standing wave 
meters, attenuators and dummy loads are 
often included as operating conveniences. 
When choosing these coaxial accessories, the 
operating parameters should be evaluated in 
exactly the same way as for the cable and 
connectors. If the selected accessory exhibits 
excessive power loss or results in a large 
standing wave ratio, deterioration in transmis¬ 
sion line efficiency may be expected. 

Coaxial relays 

Of all the coaxial accessories available, the 
coaxial changeover relay is probably the most 
important. In almost every amateur station 
where a coaxial transmission line is employed, 
some type of coaxial relay is used to switch 
the antenna between the receiver and trans¬ 
mitter. However, the indiscriminate selection 
and use of a coaxial relay may lead to prob¬ 
lems, particularly in the VHF or UHF bands 
or when using a transistorized rf stage in the 
receiver. 

Generally speaking, coaxial switches may 
be grouped into two general categories, de¬ 
pending upon the switching mechanism. The 
more familiar of these is the bladed variety, 
in which the center conductor of a coaxial 
section is actuated by a solenoid. Most relays 
in current use are of this type. In the second 
category, a moving coaxial section (both inner 
and outer conductors) transfers rf power by 
solenoid actuated rotation. This switch is the 
more complex of the two and is normally 
used only at frequencies above 500 me. 

The contact arrangement most commonly 
found is the single pole, double throw 
(SPDT) type, but other arrangements are 
available for special applications. Most coaxial 
relay manufacturers will provide additional 
auxiliary contacts at a slightly higher cost. 



These contacts are useful for switching other 
circuits simultaneously with the antenna. 

Once the basic type of switch and the re¬ 
quired contact arrangement have been deter¬ 
mined, the standing wave ratio, insertion loss 
and isolation of the switch should be reviewed. 

The standing wave ratio is the major ele¬ 
ment of transmission efficiency through the 
switch. Basically, it is a comparison of the 
characteristic impedance of the switch to that 
of the transmission line into which it is in¬ 
stalled. For most amateur applications, an 
SWR up to 1.5 or occasionally 2.0 is satisfac¬ 
tory, but seldom greater than 2.0:1. 

Crosstalk is another important considera¬ 
tion. This is a measure of the rf leakage be¬ 
tween the used and unused contacts of the 
relay. This relative isolation between contacts 
is expressed in “decibels down,” meaning the 
leakage signal is down to some percentage of 
the operating signal. Since crosstalk is a result 
of the capacitive coupling between the operat¬ 
ing and unused circuits, it increases at high 
operating frequencies (i.e., as the capacitive 
reactance decreases). At 400 me, the single 
bladed coaxial switch exhibits typical cross¬ 
talk of 40 db down. To reduce crosstalk fur¬ 
ther, it is necessary to employ shorting con¬ 
tact construction in which the unused con¬ 
nector is terminated in a short-circuit. This is 
an absolute necessity when transistorized rf 
amplifiers are used in the receiver. The Dow- 
key DK-60G coaxial relay is of this type con¬ 
struction and exhibits greater than 100 db 
isolation at 500 me. 

Insertion loss is a measure of the power loss 
within the switch itself and is expressed as: 


Loss in db = 10 log 


(power output) 


(power input) 

This loss includes the resistive loss of the con- 



Fig. 1. Typical operating characteristics of the Fig. 2. Power handling ability of the Transco 
Transco Series-Y coaxial switches. Series-Y coaxial switches. 
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Table 1. 50 ohm Coaxial Changeover Relays 


Manu¬ 

facturer 

Switch 

Type 

Model 

Number 

SWR 

Maximum 

Frequency 

Power 

(watts) 

Auxiliary 

Contact 

Solenoid 

Voltages 

Connector 

Types 

Advance 

SPOT 

CB/IC 

- 

300 

- 

Yes 

12, 24 VCC, 115 VAC 

UHF 

Amphenol 

SPOT 

315 

1.15 at 500 me 

1000 

100 at 1000 me 

No 

6-120 VDC or AC 

BNC 

Amphenol 

SPOT 

316 

1.20 at 2200 me 

2750 

100 at 2750 me 

No 

6-120 VDC or AC 

BMC 

Amphenol 

SPOT 

316 

1.20 at 2400 me 

4000 

100 at 4000 me 

No 

6-120 VDC or AC 

N 

Amphenol 

SPOT 

317 

1.20 at 2200 me 

2750 

100 at 2750 me 

No 

26 VDC, 115 VAC 

BNC 

Amphenol 

SPOT 

317 

1.20 at 2400 me 

4000 

100 at 4000 me 

No 

26 VDC, 115 VAC 

N 

Amphenol 

SPDT 

318 

1.20 at 2200 me 

2750 

100 at 2750 me 

No 

26 VDC 

BNC 

Amphenol 

DPDT 

321 

1.15 at 500 me 

1000 

100 at 1000 me 

No 

115 VAC 

BNC 

Dow-Key 

DPDT 

DK2-60 

1.15 at 500 me 

500 

1000 at 500 me 

Yes 

6-220 VDC or AC 

BNC, N, C, UHF 

Dow-Key 

SPDT 

DK-60 

1.50 at 500 me 

500 

1000 at 500 me 

Yes 

6-220 VDC or AC 

BNC, N, C, UHF 

Dow-Key 

SPDT 

DK-61 

1.10 at 400 me 

1000 

100 at 1000 me 

Yes 

6-220 VDC 

BNC 

Dow-Key 

SPDT 

DK-67 

1.30 at 2000 me 

2000 

100 at 2000 me 

Yes 

6-220 VDC or AC 

BNC 

Dow-Key 

SPDT 

DK-77 

l.lOat 400 me 

1000 

250 at 1000 me 

Yes 

6-110 VDC 

BNC 

Magnecraft 

SPDT 

128 

1.25 at 500 me 

500 

100 at 400 me 

Yes 

12, 24 VDC, 115 VAC 

UHF 


tacts, the dielectric loss of the insulators and 
any reflective loss due to impedance discon¬ 
tinuities. The dielectric loss is normally quite 
low in modern coaxial relay design and the 
resistive and reflective losses contribute most 
to the overall insertion loss of the unit. The 
resistive losses are minimized by using short, 
silver-plated conductors but the reflective loss 
is more difficult to control, especially at high 
frequencies. However, up to about 1000 me, 
the insertion loss of well designed coaxial 
switches is negligible when compared to the 
transmission lines with which they are used. 

Most coaxial relay manufacturers have a 
wide assortment of units available which will 
satisfy nearly any application. These relays 
may be furnished with 6 volt to 220 volts ac 
or dc solenoids, UHF, BNC, N, or C connec¬ 
tors, power ratings up to 1000 watts at 1000 
me and low standing wave ratios up to 10,000 
me. Although the Dow-Key line of coaxial 
relays probably finds the greatest use in ama¬ 
teur stations because of their wide availability 
and relatively low cost, other manufacturers 
include Advance, Amphenol, Magnecraft and 
Transco. Table 1 lists the operating charac¬ 
teristics of the major types of coaxial relays 
available from these manufacturers. 

Whereas most of the switches in Table 1 
are of the leaf variety, the Transco relay uses 
a moving coaxial section for greater power 
handling, isolation and low SWR characteris¬ 
tics up to 11,000 me. This unit was designed 


to meet the requirements for a small, light¬ 
weight, coaxial switch having good rf charac¬ 
teristics over a broad bandwidth and is widely 
used by the military. In the Transco switch, 
two independently operating solenoids allow 
either make before break or break before 
make operation. Also, rf positions may be 
both on or off simultaneously. For the UHF 
enthusiast the surplus Transco switch offers 
superior operating characteristics at a modest 
cost. Typical operating and power handling 
properties of this unit are shown in Fig. 1 
and 2. 



Photo by WA6IAK. 


The Dow-Key Model DK60-G2C coaxial relay. 
The design of this unit is such that it provides ex¬ 
cellent isolation up to 500 me with minimum in¬ 
sertion loss. 
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Although the coaxial type of changeover 
relay seems like the simplest and most direct 
way of switching the transmission line from 
transmitter to receiver, it is somewhat noisy 
and in some cases, slow. There have been 
several electronic T-R switches introduced 
over the past few years, first with vacuum 
tubes and more recently with silicon diodes, 
which solve these problems. The solid state 
diode switch for example, is extremely fast, 
completely noiseless, exhibits up to 80 db of 
isolation with only 2 db insertion loss and is 
very simple and economical to build. The sim¬ 
plest of these switches is illustrated in Fig. 3. 
This switch uses three inexpensive silicon 
diodes, a few bias resistors, several capacitors 
and a choke to perform efficient switching of 



Photo courtesy Barker & Williamson, Inc. 


The B&W electronic T-R switch is an automatic 
unit that automatically switches the transmission 
line from receiver to transmitter when transmitting. 
This type of a switch is ideal for break-in opera¬ 
tion and results in substantial receiver gain in 
most installations. 


coaxial transmission lines up to 30 me. To 
understand the mechanics of this switch, it 
must be remembered that a reverse biased 
diode presents an extremely high impedance 
while the forward biased device looks essen¬ 
tially like a short-circuit. With these facts in 
mind, consider the operation of this three 
diode switch when a positive voltage is ap¬ 
plied to point A; diode D1 and D2 will con¬ 
duct and present a low impedance while diode 
D3 presents a high impedance because it is 
reverse biased. Under this condition an rf 
signal on the antenna passes to the receiver 
with very little attenuation. 

If a negative voltage is introduced at point 
A however, diode D1 and D2 will no longer 
conduct and diode D3 will present a low im¬ 
pedance to ground because it is forward 
biased. Any rf signal on the antenna is con¬ 
fronted by the high impedance presented by 
the reverse biased diode Dl. A certain amount 
of rf energy will leak by this high impedance, 
but the high impedance presented by diode 
D2 must still be surmounted. A much easier 
path for the rf exists through the low imped¬ 
ance path to ground provided by diode D3 
and the series bypass capacitor. With this type 
of switching up to 80 db isolation can be 
obtained with a minimum of effort. 

One of the most important considerations 
in diode switches is the amount of rf power 
they can safely handle. Actually, there are two 
separate and distinct ratings that are of in¬ 
terest; peak power and average power. The 
peak inverse voltage (PIV) rating of the di¬ 
ode determines the maximum peak power 
that the diode can control. The average 
power which the diode can safely switch is 
dictated by its power dissipation and series 
resistance. Since the series and shunt diode 
circuits operate in somewhat opposite ways, 
it would not be unusual to expect that their 
power ratings might be different. This is in- 
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Photo bv VE2AUE 


This simple silicon diode controlled T-R switch 
provides more than 80 db isolation and less than 
2 db insertion loss from 3.5 to 30 me. This unit 
uses three inexpensive silicon diodes and may be 
easily duplicated in the home workshop. 

deed the case and it is interesting to note that 
although the shunt circuit has twice the peak 
power rating of the series circuit, its average 
power rating is only one-quarter as much as 
that of the series arrangement. For 50 ohm 
coaxial transmission lines operating with an 
SWR of 1:1, the respective power ratings 
may he calculated from the following equa¬ 
tions: 

Series 

Peak power = (PIV) 2 /1600 
Average power = 25 Pd 
Shunt 

Peak power = (PIV) 7400 
Average power = 6.25 Pd 
Where: PIY = Peak inverse rating of the 
diode (volts) 

Pd = Power dissipation rating of 
the diode (watts) 


From these formulas it can be readily found 
that to control the peak power of a 1000 watt 



The Dow-Key DK1 is an untuned electronic trans- 
mit-receive switch for coaxial lines which may be 
used from 80 through 10 meters. 


CW transmitter operating at 70 % efficiency 

(700 watts into the transmission line), a series 
diode would require a PIV of 1058 volts; un¬ 
der the same conditions a shunt switching 
diode would require a PIV of 529 volts. For 
insurance against blowing the diodes under 
peak power loads or SWR changes, a safety 
factor of 50 % should be added to these fig¬ 
ures. In the diode switch in Fig. 3, both the 
shunt and series diodes are used, so both of 
the above power formulas must be considered 
in using a switch of this type. 

Coaxial switches 

When it is necessary to switch several cir¬ 
cuits simultaneously or to increase the number 
of throws over the simple SPDT coaxial 
changeover relay, the most straightforward 
approach is to use a rotary coaxial switch. 
With these units, switching may be accom¬ 
plished in a fraction of a second, thereby 
eliminating the need for screwing and un¬ 
screwing coaxial fittings and the possibility 
of an incorrect connection. 

These switches are available in both manual 
and solenoid operated versions suitable for 
frequencies up to 1000 me. Usually the leaf- 
type wafer switch is used as the switching 
mechanism, but more expensive types em¬ 
ploy a moving coaxial section similar to that 
illustrated in Fig. 4. 

Selection of rotary coaxial switches is much 
the same as that for coaxial relays, with SWR, 
isolation, and power capacity being the main 
points of interest. For comparison purposes, 
the operating characteristics of various rotary 



Fig. 4. Cross section of o coaxial switch which 
has a low standing wave ratio up to several thou¬ 
sand megacycles. Note that both the inner and 
outer conductors are switched together. 
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Table 2. Coaxial Switches 


Manu¬ 

facturer 

Switch 

Model 

Number 

Impedance 

(ohms) 

SWR 

Maximum 

Frequency 

Power 

(watts) 

Isolation 

Connectors 

B&W 

SP5T 

SSOA 

52 or 75 

- 

50 me 

1000 at 50 me 

45 db at 30 me 

UHF 

B&W 

SP2T 

550A2 

52 or 75 


50 me 

1000 at 50 me 

45 db at 30 me 

UHF 

B&W 

Single 

Transfer 

551A 

52 or 75 

- 

50 me 

1000 at 50 me 

45 (lb at 30 me 

UHF 

B&W 

SP5T 

S60 

52 or 75 

- 

50 me 

1000 at 50 me 

45 db at 30 me 

BNC 

B&W 

Single 

Transfer 

561 

52 or 75 

- 

50 me 

1000 at 50 me 

45 db at 30 me 

BNC 

B&W 

SP5T 

570 

52 or 75 

- 

50 me 

1000 al 50 me 

45 db at 30 me 

N 

B&W 


580 

52 or 75 

- 

50 me 

250 at 50 me 

45 db at 30 me 

Phono 

B&W 

SP5T 

590 

52 or 75 

- 

50 me 

1000 at £0 me 

45 db at 30 me 

UHF 

B&W 

2P2T 

591 

52 or 75 

- 

50 me 

1000 at 50 me 

45 db at 30 me 

UHF 

B&W 

SP2T 

592 

52 or 75 

- 

50 me 

1000 at 50 me 

45 db at 30 me 

UHF 

Dow-Key 

SPDT 

DK78-2 

50 

1-10 at 500 me 

500 me 

1000 at 500 me 

60 db at 400 me 

UHF. BNC. C. N 

Dow-Key 

SP3T 

DK78-3 

50 

1.10 at 500 me 

500 me 

1000 at 500 me 

60 db at 400 me 

UHF, BNC, C, N 

Dow- Key 

SP6T 

DK78-6 

50 

1.10 at 500 me 

500 me 

1000 at 500 me 

60 db at 400 me 

UHF, BNC, C, N 

Dow-Key 

Single 

Transfer 

DK78-T 

50 

1.10 at 500 me 

500 me 

10C0 at 500 me 

50 db at 400 me 

UHF, BNC, C, N 

Dow-Key 

SP6T 

DK71 

50 

1.10 al 100 me 

500 me 

1000 at 500 me 

40 db at 100 me 

UHF, BNC, C, N 

Dow-Key 

SP3T 

DK-72 

50 

1.10 at 100 me 

500 me 

1000 at 500 me 

40 db at 100 me 

UHF, BNC, C, N 

PIC 

SP5T 

PS750 

50 or 72 

1.2 at 100 me 

100 me 

1000 

45 db at 30 me 

UHF 

PIC 

SPDT 

PS751 

50 or 72 

1.2 at 100 me 

100 me 

1000 

45 db at 30 me 

UHF 

PIC 

Single 

Transfer 

PS752 

50 or 72 

1.2 at 100 me 

100 me 

1000 

45 db at 30 me 

UHF 

Sentry 

SP3T 

- 

52 or 75 

- 

50 me 

250 at 50 me 

- 

UHF 

Waters 

SP6T 

335 

50 

1.20 at 150 me 

150 me 

1000 

- 

UHF 

Waters 

Single 

Transfer 

336 

50 

1.20 at 150 me 

150 me 

1000 

- 

UHF 

Waters 

SPDT 

341 

50 

1.20 at 150 me 

150 me 

1000 

- 

UHF 

Waters 

Dual 

Transfer 

351 

50 

1.20 at 150 me 

150 me 

1000 

- 

UHF 

Waters 

SP6T 

375 

Protax 

50 

1.2 at 150 me 

150 me 

1000 

- 

UHF 

Waters 

SP5T 

376 

Protax 

50 

1.2 at 150 me 

150 me 

1000 

- 

UHF 

Waters 

SP5T 

378 

50 

1.2 at 150 me 

150 me 

1000 

- 

UHF 


coaxial switches are listed in Table 2. The for switching the output (or input) of a 

majority of coaxial switches currently avail- coaxial transmission line between various an- 

able fall into one of the six basic switching tennas, or dummy loads. However, they may 

configurations illustrated in Fig. 5. be used in any installation where similar type 

Selector switches were designed primarily switching is desired. The single transfer 
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WATERS 333 

DOW-KEY DK78-6 



FIVE POSITION SELECTOR SWITCH 

B9W S50A, 560, 

570.380 
PIC PS750 


® 


(!) 


THREE POSITION SELECTOR SWITCH 
DOW-KEY 0*78-3 



TWO POSITION SELECTOR SWITCH 
88W 5SOA-2 
OOW-KEY 0*78-2 
WATERS 341 
PfC PS75! 



OOW-KEY 0K78-T 
WATERS 336 
PIC PS752 






® ®. 


DUAL TRANSFER SWITCH 
WATERS 351 


Fig. 5, Switch contact arrangements of commercial 
coaxial switches. 



Fig. 6. A typical coaxial switching arrangement, 
with all the coaxial switching requirements of a 
ham station being accomplished with coaxial 
switches. This arrangement is much handier than 
screwing and unscrewing fittings every time you 
want to change a cable. 



Photo by WA6IAK. 


Several Barker and Williamson coaxial switches. 
Clockwise from the upper left: Model 560 with 
BNC connectors. Model 550A2 with UHF con¬ 
nectors, Model 551A coaxial transfer switch and 
Model 550A with UHF connectors. 

switch is intended for switching various de¬ 
vices in or out of series connection with low 
impedance coaxial lines. Some of the uses are 
switching antenna current meters, antenna 
tuning devices, baluns, etc., in or out of the 
antenna feedline system. They may also be 
used to switch coaxial coupled power ampli¬ 
fiers in or out of the antenna circuit at will, 
thereby permitting the exciter to be con¬ 
nected directly to the antenna during local 
communications. The dual transfer switch is 
useful in switching converters, filters, etc., in 



Photo courtesy Polyphase Instrument Co. 

The PIC Polyswitch is a compact rf switch of 
modern design which may be used with a full 2 
kilowatts PEP up to 100 me. These switches are 
available in three basic models which will satisfy 
nearly any requirement. 
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Photo courtesy Sentry Manufacturing Co. 

The Sentry SP3T coaxial switch may be used to 
switch up to three coaxial transmission lines. It 
is furnished with standard series UHF connectors 
and will handle up to 250 watts of rf power. 



Photo by WA6IAK. 

Several Waters coaxial switches. Clockwise from 
the upper left: Model 336, Model 341 and Model 
351. All these switches are equipped with series 
UHF connectors. 

and out of the transmission system. Some typi¬ 
cal applications for these switches are de¬ 
picted in Fig. 6. 

In addition to their normal line of single 
section coaxial switches, Barker and William¬ 
son offers multiple gang types where up to 
six single gang switches may be connected in 
tandem. This arrangement is especially useful 
where several circuits must be switched simul¬ 
taneously. 

The operating characteristics of the Dow- 
Key coaxial switches are charted in Fig. 7. 
These switches do not use the simple wafer 
switch as the switching mechanism and offer 
excellent rf characteristics up to 500 me. In 


Photo courtesy Waters Manufacturing Inc. 

Waters' Protax™ coaxial antenna switches are de¬ 
signed to ground all the station antennas when 
the rig is not in use. The Model 375 on the left 
is made for panel mounting and has six connectors 
mounted in the rear. The Model 376 on the right 


Photo by WA6IAK 


has five side mounted connectors and is made for 


The Waters Model 351 coaxial transfer switch. wall mounting. 
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Fig, 7. Typical operating characteristics of the 
Dow-Key coaxial switches. Note that these switches 
provide low standing wave ratios and high isola¬ 
tion even at 500 me, 

addition to their manually operated switches, 
Dow-Key offers electrically operated units that 
may be used for remote switching of antennas, 
transmission lines or other equipment. These 
switches (series DK71 and DK72) exhibit 
essentially the same operating characteristics 
as the DK78 series (Fig. 7). These units are 
in waterproof housings with mounting straps 
suitable for direct installation to outdoor an¬ 
tenna masts. With this type of installation, up 
to six antennas may be fed with one coaxial 
line. 

The Polyphase Instrument Company (PIC) 
offers several compact coaxial switches that 
will handle up to 1000 watts at moderate rf 
frequencies. The main advantage of these 
switches is their small size. 

Waters coaxial switches are mounted in 
sealed metal cases and are furnished with an 
appropriate self-marking escutcheon plate and 
molded phenolic knob. These switches are 
furnished with UHF connectors mounted on 
the rear side of the switch; this connector ar¬ 
rangement minimizes behind-the-panel instal¬ 
lation space and eliminates the necessity for 
auxiliary coaxial elbow fittings. Waters 
switches are rated at 1000 watts and exhibit 
an SWR of less than 1.2:1 up to 150 me. 

A recent addition to the Waters line of co¬ 
axial switches is the “Protax.” Basically, this 
model is two switches in one; a regular an¬ 
tenna selector switch with a rating of 1000 
watts and an auxiliary contact for grounding 
all antennas (leaving the receiver input open) 
when the transmitter is not in use. This ar¬ 
rangement is designed to minimize the dan¬ 
ger of injury or fire during electrical storms. 
Protax switches are available in either five or 
six position configurations with UHF type 
connectors. 



Photo courtesy Waters Manufacturing Co. 


A neat coaxial switch installation. These switches 
are arranged for switching the receivers, trans¬ 
mitters and antennas in a typical amateur station. 

Standing wave meters 

One of the most convenient methods of 
monitoring coaxial transmission line operation 
is the standing wave meter. There are many 
devices available for this purpose as indicated 
in Table 3, but most of the currently avail¬ 
able units use the familiar “monimatch” de¬ 
sign introduced in the 1950’s. Standing wave 
meters built using this principle may be left 
in the transmission line at all times without 
affecting line performance. 

It is essential to the understanding of the 
directional coupler or reflectometer type of 
standing wave meter to realize that the cur¬ 
rent and voltage of the rf power propagating 
along a transmission line toward the load are 
in phase. On the other hand, it must be fur¬ 
ther understood that the reflected components 
of voltage and current are exactly 180 degrees 
out of phase. This may be a little difficult to 
envision, but none the less it is true, and al- 



Photo by WA6IAK. 


A surplus coaxial switch that is actuated by a 
toggle lever. This switch has excellent operating 
characteristics and may be used up to several 
thousand megacycles. 
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though it is beyond the scope of this hand¬ 
book to explain wave mechanics, complete 
details have been included in many articles 
and in most antenna and transmission line 
handbooks. 

When the load is perfectly matched to a 
transmission line, all the power which is trans¬ 
mitted toward the load (incident) is dissi¬ 
pated by the load. If the load does not match 
the transmission line however, a portion of 
the incident or forward power is reflected; the 
reflected components of voltage and current 
combine with the forward components to pro¬ 
duce standing waves. The standing waves are 
so called because they have a fixed position 
for any given load impedance. When the re¬ 
flected and incident components combine, a 
voltage (or current) maximum occurs where 
the two components are in phase, and where 
they are out of phase, a minimum occurs. 

The directional coupler takes advantage of 
the fact that the forward components are in 
phase while the reflected components are 180 
degrees out of phase. The pickup unit which 
most manufacturers are currently using was 



Photo courtesy Quement Electronics. 

Quement Electronics' combination swr bridge and 
field strength meter is a compact and versatile 
instrument. In addition to swr measurements in 
52 ohm lines, it serves as a field strength meter 
with the antenna provided. 



Fig. 8. Schematic of a pickup unit for the direc¬ 
tional coupler type of swr meter. 


originally developed by the Naval Research 
Laboratories 1 and popularized by W1ICP. 2 
This device uses a pickup wire which is paral¬ 
lel to the inner conductor of the coaxial line 
as shown in Fig. 8. Different manufacturers 
use various constructional techniques, but the 
principle of operation remains the same. Since 
the pickup wire is parallel to the inner con¬ 
ductor of the transmission line, a small voltage 
is induced in it by inductive coupling. At the 
same time, the voltage on the transmission line 
is sampled by capacitive coupling of the 
pickup wire; due to this voltage, a current 
flows through the terminating resistor and 
there is a voltage developed across it. When 
the layout of the pickup unit is such that the 
forward components of voltage and current 
cause these two voltages to be in phase, the 
resultant output is indicated on the meter. 
The reflected components would have no effect 
on this pickup line because the two voltages 
would be out of phase and cancel each other 
out. To detect the reflected components, an¬ 
other pickup line has to be constructed with 
the terminating resistor at the opposite end; 
the forward components would have no effect 
on this line of course because the two voltages 
would again be out of phase and cancel out. 
Although the effect of both the inductive and 
capacitive portions of the pickup line vary 
with frequency, their ratio remains the same. 
This just means that this type of a unit is 
more sensitive on the higher frequencies. 

Usually when designing or building a 
standing wave meter, the pickup unit should 
be made much shorter than a quarter wave¬ 
length long. The only other precaution lies in 
the selection of the terminating resistors. First 
of all, if they are too large, they will introduce 
a phase error in the voltage pickup and cause 
poor nulls. On the other hand, if it is too small, 
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Toble 3. Standing Wave Ratio Meters 


Manufacturer 

Model 

Number 

Impedance 

(ohms) 

Connector 

Type 

SWR 

Range 

Maximum 

Power 

(watts) 

Frequency 

Range 

(me) 

Ameco 

BIU 

52 

UHF 

20:1 

1000 

1.8- 225 

Bird 

Thruline 

50 

N, C, UHF 

co; i 

5000* 

2.0 - 2300 

Cesco 

CM52 

52 

UHF 

100:1 

1000 

3.0 - 200 

Cesco 

CM52-2 

52 

UHF 

100:1 

1000 

3.0 - 200 

Heathkit 

HM-15 

50 or 75 

UHF 

3:1 

1000 

1.8- 56 

M. C.Jones 

250 

50 or 72 

N. C, UHF 

20:1 

500 

3.0- 225 

M. C. Jones 

260 

50 

N, UHF 

20:1 

1000 

0.5 - 225 

M. C.Jones 

300 

50 

N, C, HN 

20:1 

120 

25 - 2000 

M. C.Jones 

500 

50 

N, C, HN 

8:1 

1200 

20 - 2000 

M. C.Jones 

590 

50 

N, C 

8:1 

120 

1000-3000 

M. C. Jones 

700 

50 

N, C, UHF 

100:1 

1200 

20 - 1000 

M. C. Jones 

720 

50 

N, C 

15:1 

120 

1000 - 3000 

E. F. Johnson 

250-37 

250-38 

52 

UHF 

10:1 

1000 

3.5- 150 

Knight-Kit 

P-2 

52 or 72 

UHF 

20:1 

1000 

1.8- 432 

Lafayette 

TM-28 

52 or 72 

UHF 

20:1 

1000 

2.0- 50 

Lincoln 

L2501 

52 

UHF 

20:1 

1000 

2.0- 200 

Quement 

— 

52 

UHF 

3:1 

1000 

2.0- 50 

Sierra 

164B 

50 

N, C, UHF 

co:l 

5000* 

2.0 - 1000 


^Depends on plug-in element. 


there won’t be enough voltage developed 
across it. However, proper choice of circuit 
dimensions and component values will permit 
operation over all of the ham bands up to 50 
me; some specialized units are useable up to 
1000 me. 

Of course, the accuracy of this instrument 
depends quite strongly on the fact that the 
voltage induced by the transmission line cur¬ 
rent just precisely cancels out the voltage 
sample. What this means is that the pickup 
line has to be adjusted to obtain a good null 
when the line is properly terminated and there 
are no reflected components. Another, and 
perhaps easier way of nulling out the pickup 
unit is to adjust the value of the terminating 
resistor 6 ; by adjusting this resistor, you can 
set the voltage drop across it so that it exactly 
equals the voltage sampled. 

Usually two identical pickup units are used, 
one for forward power, the other for reverse 
power. However, in some designs, only one 


pickup is used; it is connected in such a way 
that it does the work of two. This may sound 
like you are getting something for nothing, 
but although the pickup is physically only one 
piece, electrically it looks like two separate 
units. 

Possibly the biggest source of error in the 



Photo courtesy Heathkit. 


The Heathkit reflected power meter provides a 
reliable method of determining the swr on any 50 
or 70 ohm transmission line up to 6 meters. It 
may be installed permanently in the line and per¬ 
mits continuous monitoring of line operation. 
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Photo courtesy Waters Manufacturing Inc. 

The Waters reflectometer shows both forward and 
reflected power in 52 ohm transmission lines. In 
addi tion, this instrument has multiple scales that 
provide increased sensitivity for accurate readings 
of low reverse power values. 


standing wave meter lies in nonlinearity of 
the semiconductor diodes. For this reason you 
might find that you don’t get the same S\VR 
readings at high power levels as sou do at 
low levels. However, the differences art* usu¬ 
ally quite insignificant, if even noticeable at 
all 

Although all of the reflectometer standing 
wave meters of this type are identical elec¬ 
trically, there are any number of construc¬ 
tional variations. The early units consisted 
simply of a small loop of wire placed inside a 
waveguide or between the inner and outer 
conductors of the coaxial line. This type of 
construction is a little difficult to duplicate 
however, and later designs were laid out with 
the ham in mind. Perhaps the most popular of 
these is the trough type line with two pickup 
wires laid out on each side. Later variations 
of this theme use a piece of enameled copper 



The Harris Company's standing wave ratio meter. 
This unit is unique because it uses a printed cir¬ 
cuit pickup assembly. 


wire threaded under the outer braid ol a piece 
of RC-SA/U coaxial cable. This latter tech¬ 
nique is quite easy to duplicate and has proven 
to be quite successful on the VHF bands be¬ 
cause it preserves the characteristic imped¬ 
ance ol the system. 

Another method of construction which has 
been used by some manufacturers and writ¬ 
ten up in several amateur journals uses an 
entirely different technique. In this approach, 
a toroidal current transformer is very closely 
coupled to the transmission line. In addition, 
a small amount of voltage is picked off the 
line with small variable capacitors. This type 
of construction has the advantage that the 
current transformer may be electrostatically 
shielded so that it is only inductively coupled 
to the line. Furthermore, the capacitors can be 
laid out so that the voltage pickup may be 
controlled and not effected by stray capacity. 
In this way an instrument can be constructed 
which is quite accurate over a broad fre¬ 
quency range, and more important, provides 
consistent and reliable measurements. 

The primary consideration in selecting 
standing wave meters is the characteristic im¬ 
pedance of the unit and its variations with 
frequency. The more expensive units exhibit 
a constant impedance at frequencies In excess 
of 1000 me, but many of the inexpensive units 
exhibit non-constant impedance and may be 
used in either 50 or 75 ohm lines up to 30 
megacycles with almost no detectable differ¬ 
ence. In the Heathkit HM-15, different values 
of load resistors are provided to compensate 
for differences in 50 and 75 ohm transmission 
systems. 

In addition to standing wave measure¬ 
ments, many of the instruments of this type 
may be used to accurately measure rf power. 
In the inexpensive devices, only relative 
power may be determined. 



Photo courtesy Allied Radio Corp. 

The Knight-Kit swr/power meter is a flexible two- 
unit instrument that may be used on all the ham 
bands up to 432 me. It is suitable for use with 
either 50 or 70 ohm lines and its negligible in¬ 
sertion loss allows it to be left in the line as a 
constant monitor. 
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Coaxial attenuators 

The coaxial attenuator or pad is a device 
that is unfamiliar to many amateurs, but 
which is very useful in many applications. 
Basically, the attenuator consists of a resist¬ 
ance network which reduces the rf power be¬ 
tween the input and output while maintain¬ 
ing the characteristic impedance of the trans¬ 
mission line. They are categorized by the 
amount of power loss through them in deci¬ 
bels; a 3 db attenuator for example will re¬ 
duce the power by approximately one-half. 

Accurate rf attenuators may be used in 
s-meter calibration, checking sideband sup¬ 
pression, and measuring crosstalk, receiver 
image and if signal rejection, relative antenna 
gain and receiver noise figure. A 20 db atten¬ 
uator installed at the antenna terminals of a 
receiver is particularly helpful in reducing 
cross-modulation and overload when working 
local stations. Attenuators are also used be¬ 
tween SSB exciters and linear amplifiers when 
the exciter output exceeds the recommended 
driving power of the amplifier. 

The two basic constant impedance attenuat¬ 
ing circuits are the “tee” and “pi” illustrated 
in Fig. 9. The names for these circuits were 
derived from the similarity of the circuits to 
the letter “T” and the Greek letter “re” respec¬ 
tively. 

Most commercial attenuators are construct¬ 
ed using disc resistors as shown in Fig. 9. This 
type of resistance element presents a sheet of 
resistance to the circuit and has been used 
successfully at frequencies in excess of 1000 
me. However, these disc resistors are quite 
expensive and for amateur applications, com¬ 
position resistors may be used with no notice¬ 
able effect up to about 250 me. Above 250 
me it is difficult to predict the rf resistance 
of composition resistors however, and the 
more sophisticated disc resistors should be 
used. 

Simple 50 ohm tee attenuators may be con¬ 
structed using composition resistors as shown 
in Fig. 9. The required resistance values for 
various amounts of attenuation are listed in 
Table 4. These values are based on the use of 
standard 5% tolerance resistors and are not 
100S accurate in terms of attenuation, but are 
within ±2% of the proper value. For other 
than 50 ohm systems, the required tee atten¬ 
uator resistance values may be calculated 
from the following equations: 



Table 6. 50 ohm T-Pod Attenuotor Resistance 



db 

R1 

R2 

db 

R1 

R2 

0.1 

0.30 

4300 

4 

1 1 

100 

0.2 

0.56 

2200 

5 

15 

91 

0.3 

0,82 

1500 

6 

16 

68 

0.4 

1.1 

1100 

7 

20 

56 

0.5 

1.5 

910 

8 

22 

47 

0.6 

1.8 

750 

9 

24 

39 

0.7 

2.0 

620 

10 

27 

36 

0.8 

2.4 

560 

11 

27 

30 

0.9 

2.7 

470 

12 

30 

27 

1.0 

3.0 

430 

13 

33 

24 

1.1 

3.3 

390 

14 

33 

20 

1.2 

3.3 

360 

15 

36 

18 

1.3 

3.6 

330 

16 

36 

16 

1.4 

3.9 

300 

17 

39 

15 

1.5 

4.3 

300 

18 

39 

13 

1.6 

4.7 

270 

19 

39 

1 1 

1.7 

4.7 

240 

20 

39 

10 

1.8 

5.1 

240 

25 

43 

5.6 

2.0 

5.6 

220 

30 

47 

3.3 

2.2 

6.2 

200 

35 

47 

1.8 

2.5 

6.8 

180 

40 

51 

1.0 

3.0 

8.2 

150 

45 

51 

0.56 

3.5 

10.0 

120 

50 

51 

0.33 





i0 ‘ 4ie 


Photo courtesy Waters Manufacturing Cc. 

This Waters wide range coaxial attenuator pro¬ 
vides up to 61 dB attenuation in 1 dB steps. It is 
accurate within one dB from dc to 225 me. 
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PHYSICAL LWOUT 



PI-SECTION 



Fig. 9. Circuits and typical layout of attenuators 
for use in amateur equipment. 


Example What resistance values are required 
for a tee attenuator with a characteristic im¬ 
pedance of 75 ohms and attenuation of 20 
db? From a db-power ratio table or from the 
expression N = antilog (db/10), it is deter¬ 
mined that 20 db corresponds to a power 
ratio of 100. Therefore: 

„ 2ZoV’N~ 2(75)VHK) .-o , 

R 2 =- = ———-= I o.2 ohms 

N - 1 1(M) - 1 



= 61.3 ohms 


One commercial attenuator that is designed 
specifically for amateur use is the Waters 
Model 371 Wide Range Attenuator. This unit 
is usable from dc to 225 me and provides up to 
61 db attenuation in one db steps. 


Baiuns 

One of the advantages of the coaxial trans¬ 
mission line system is that the rf power is 
confined within the outer conductor of the 
cable. This insures that the transmission line 
doesn’t act like an antenna, but transmits the 
power to the antenna where it is properly 
radiated; this increases the efficiency of the 
antenna/transmission line system and greatly 
reduces TVI and other sources of interference. 
Unfortunately however, most antennas are 
balanced devices and for proper operation, 


they should be fed with a balanced transmis¬ 
sion line. In most amateur stations, coaxial 
feedline is indiscriminately connected to a 
dipole or multi-element array, both of which 
are balanced, with little thought to the bal¬ 
ance-unbalance mismatch that occurs. The 
results can often be quite confusing. For in¬ 
stance, it is almost impossible to obtain mean¬ 
ingful standing wave measurements when 
there is a balance-unbalance mismatch in the 
system. Furthermore, almost all antennas, and 
tri-band beams in particular, display very 
confusing and esotoric resonance curves when 
fed with this type of a system. In addition, to 
obtain the desired pattern in high-gain an¬ 
tenna systems, it is imperative that a good 
balance to ground be preserved. When an in¬ 
herently balanced antenna is fed with a coax¬ 
ial feedline, the electrical feed point may be 
shifted away from the designed point, chang¬ 
ing the ohmic value of the load and introduc¬ 
ing reactance into the system. 

On the other hand, when a balanced load 
is connected to an unbalanced transmission 
line, the resultant balance/unbalance mis¬ 
match may cause standing waves, cause rf 
currents to flow on the outside braid of the 
coaxial line resulting in unwanted radiation, 
or couple the load reactance back to the trans¬ 
mitter or receiver. The important point here 
is that this can happen even if the antenna is 
resistive and matches the impedance of the 
coaxial line. 

The solution to this problem of course lies 
in the balance-to-unbalanee converter or 
balun. There are several different types of 
baluns, three of which are illustrated in Fig. 



Photo CO', rtesv Hewlett-Packord 

Hewlett-Packard fixed coaxial attenuators are 
representative of the types of commercial attenu¬ 
ators presently available. These units are available 
in 3, 6, 10 or 20 db attenuation and ore usable 
from dc to 1 8,000 me. 
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10. The coaxial sleeve balun or bazooka is 
quite popular on the UHF bands and oper¬ 
ates on the principle that a shorted quarter- 
wave line presents a high impedance at the 
open end. A relatively high impedance exists 
between the inner and outer conductors of the 
transmission line and with the addition of the 
shorted quarter-wave sleeve, a high imped¬ 
ance appears between the outer conductor of 
the transmission line and the outer shell of 
the sleeve. In other words, the quarter-wave 
detuning sleeve has the effect of freeing the 
outer conductor of the coaxial cable from 
ground and if the balun is connected to a 
balanced load, the two output leads will as¬ 
sume equal impedance to ground. 

Although the coaxial sleeve balun is pri¬ 
marily a 1:1 impedance converter, the quarter- 
wave sleeve and coaxial line with which it is 
used can be designed so that it will serve as an 
impedance matching transformer or Q section. 
By using the procedure laid out bv K6HCP 
and WA6GYD, 13 this type of balun may be 
used for matching 52 ohm coaxial lines to 
200, 300 or 450 ohm balanced lines. Although 
this type of a balance to unbalance converter 
is not too practical on the high-frequency 
bands, it has proven very useful on 144, 220 
and 432 me. 

The quarter-wave open balun is nothing 
more than a simple method of making a 
quarter-wave coaxial detuning sleeve. Al¬ 
though this type of construction is simple and 
expedient, the results are not as good as those 
provided by the coaxial sleeve. This is be¬ 
cause the open type construction is not as 
efficient in detuning as the sleeve which com¬ 
pletely encircles the coaxial transmission line. 

The balun which has been most popular 
with amateurs is the simple half-wave phase 
inverter balun shown in Fig. 10 and 11. This 
type of balun is very easy to build, but it suf¬ 
fers from two very serious disadvantages. First 
of all, it is useable over a narrow band of 
frequencies; whenever the length of the phas¬ 
ing line deviates very much from the required 
half-wavelength, it no longer provides the nec¬ 
essary balance to unbalance conversion. This 
means that a different balun has to be built 
for each ham band; on the VHF bands the line 
length is so critical it is nearly impossible 
to obtain proper operation. 

This type of a balun takes advantage of the 
180 degree phase inversion which takes place 
along a half wavelength line. When a nega¬ 
tive peak of the sinusoidal rf current appears 
at A, a positive peak appears at B. Since both 
of these peaks appear on the center conductor, 
they exhibit a high impedance to ground and 


COAXIAL SLEEVE 



OUARTER-WAVE OPEN 



COAXIAL LINE 



Fig. 10. Various types of balance to unbalance 
converters or baluns. The coaxial sleeve balun is 
most satisfactory for the VHF and UHF bands 
while the other two types find use on the high- 
frequency bands up to 30 me. 

present a balanced output. The half-wave 
phase inverter balun gives an impedance ratio 
of 4:1 because the phase inverter provides a 
voltage step-up of 2:1. 

Each of these three baluns depends upon a 




1 CUT A SECTION OF COAXIAL CABLE 
1/2 WAVELENGTH LONG AT THE OPER¬ 
ATING FREOUENCT USE THE APPRO¬ 
PRIATE LENGTH TO COMPENSATE TOR 
THE EFFECT OF THE VEUOClTT FACTOR 
OF THE CABLE BEING USED 

2 STRIP BACK THE OUTER 4ACKET AN0 
DIELECTRIC TO EXPOSE THE CENTER 
CONDUCTOR. FORM THE CABLE SECTION 
INTO A "U* AND CONNECT IT TO THE 
MAIN FEEOUNE AS SHOWN IN THE 
DRAWING SOLDER ALL THE OUTER 
CCNOUCTORS TOGETHER CONNECT THE 
CENTER CONDUCTORS AS SHOWN 

S ATTACH THE COMPLETED BALUN TO 
THE ANTENNA OR OTHER BALANCED 
LOAD ANO COMPLETELY SEAL WITH 
WEATICRPR00F PLASTIC TAPE 


Fig. 11. Construction of the half-wove phase in¬ 
verter balun. This balun is relatively narrow- 
banded, but it is easy to build and satisfactory for 
many applications. 
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TRANSMISSION LINE 


BALUN COIL 





Development of the broadband balun coil from linear transmission line theory. 


frequency dependent length of transmission 
line. This is suitable for single band operation, 
but for wide bandwidths, another approach 
must be used. By applying a closely coupled 
bifilar air-wound transformer, a balun can be 
made that will work effectively from 3.5 to 30 




Fig. 12. Method of winding and connecting ferrite 
cored baluns to obtain either 1:1 or 4:1 imped¬ 
ance ratio. This type of balun may be used over 
a bandwidth from 3 to 30 me. 


me. The air-wound balun is somewhat bulky 
and limited in power handling ability, but 
recent advances with ferrites have resulted 
in small, compact and efficient baluns that will 
work over extremely wide bandwidths. 8 

To explain how these balun transformers 
work, we have to resort back to the transmis¬ 
sion line for a moment. If two transmission 
lines of equal length which have a characteris¬ 
tic impedance (Z„) of 100 ohms are connected 
in series at one end and in parallel at the 
other, at the series connected end the lines 
are balanced to ground and will match 200 
ohms. On the other hand, at the parallel con¬ 
nected end the lines will be matched by an 
impedance equal to 50 ohms. This shouldn’t 
be hard to understand if we remember for a 
moment that two resistors in series add while 
the equivalent resistance of two equal resistors 
in parallel is one half of the resistance value 
of the resistors. If the length of the series/ 
parallel connected transmission lines is an odd 
multiple of one-quarter wavelength, one side 
of the parallel connected end may be grounded 
and the balanced end (series connected) will 
be effectively decoupled from it. Since the 
input impedance of this balun is 50 ohms and 
the output is 200 ohms, it exhibits an imped¬ 
ance transformation ratio of 4:1. 

To obtain an impedance transformation 
ratio of 1:1 with this type of balun, the lines 
are connected in parallel at both ends. As 
previously, one side of either parallel con- 
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Table 5. Baiuns 


Manufacturer 

Model 

Number 

Unbalanced 

Impedance 

(ohms) 

Frequency 

Range 

(me) 

Power 

(watts) 

Impedance 

Ratio 

Connector 

Ami-Tron 

Kit 

50 or 75 

1.0-60 

1000 

1:1. 4:1, 9:1 

None 

B&W 

725 

75 

1.5-30 

2000 

4:1 

UHF 

B&W 

3975 

75 

3.5-30 

250 

1:1 or 4:1 

UHF 

Fugle 

- 

50 or 75 

3.0-30 

1000 

1:1 or 4:1 

None 

Millen 

46672 

50 or 75 

3.5 • 30* 

— 

4:1 

UHF 

Telrex 

1K81B 

52 

3.5 - 30 

500 

1; 1 ** 

None 

Telrex 

2K81B 

52 

3.5 - 30 

1000 

1:1** 

None 

Telrex 

4K81B 

52 

3.5-30 

2000 

l ; 1 ** 

None 

Telrex 

2K816B 

52 

1.7-14 

1000 

1:1** 

None 

Translab 

601 

50 or 75 

2.0 - 30 

1000 

1:1 

N 

Translab 

601A 

50 or 75 

2.0-30 

1000 

4:1 

N 

W2AU 

- 

50 or 75 

3.0 - 30 

1000 

1:1 or 4:1 

UHF 


'Five models required to cover this range. 

'Available in 4:1 impedance ratio at slightly higher cost. 


netted end may be grounded, and the other 
end may be connected to a balanced load and 
be effectively decoupled from the grounded 
end. 

Although this discussion has assumed the 
use of regular transmission lines, the two lines 
can be wound into a coil, either air-wound or 
ferrite cored. The inductances formed by 
these windings act as chokes and tend to 
further isolate the balanced end from the 
grounded end. In fact, the frequency range of 
this type of balun is greatly extended because 



Photo courtesy Ami-Tron Associates. 

The Ami-Tron Associates toroidal balun is fur¬ 
nished as o kit which may be easily made into a 
wide band balun. By simply changing the number 
of turns of wire and their connections, this kit 
will make either a 1:1, a 4:1 or a 9:1 balun that 
is usable from 160 meters to 60 me. 


of the greater isolation obtained through choke 
action. At the high frequency end of their 
range, these transformers act like transmission 
lines, and at the low frequency end, like very 
closely coupled coils. 

The majority of the commercial baluns come 
completely assembled and ieady to install, but 
one company, Ami-Tron Associates, provides 
a ferrite core and a length of number 14 wire 
so you can wind your own. To make a 1:1 
impedance ratio balun, you wind ten trifilar 
turns on the core and connect it as shown in 
Fig. 12A; for a 4:1 impedance balun, wind ten 



Photo by M, S. Gassman, Jr. 


A VHF balun using a commercially available TV 
receiver antenna transformer. This balun may be 
used in the frequency range from 20 to 150 me 
with up to 20 watts; over 20 wotts of power re¬ 
sults in excessive heating. 
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* 6 

BALANCED 

Fig. 13. A broad band coaxial balun using a 
length of coaxial cable. This balun may be used 
over all the ham bands below 30 me with excel¬ 
lent results. 

bifilur turns on the core and connect it as 
shown in Fig. 12B. Both of these baluns may 
be used over the frequency range from 3.5 
to 54 me and will handle a full kilowatt of rf. 

Although the ferrite core balun is extremely 
compact, it is somewhat expensive, and a very 
reasonable way of obtaining the same electrical 
characteristics was described by K2HLT some 
time ago. 7 In his approach approximately 30 
feet of RG-59/U is wound into a coil as shown 
in Fig. 13. The coil is center-tapped and the 
balanced output taken from the inner and 
outer conductors as shown in the drawing. 
The inner and outer conductors are shorted 



Photo courtesy Telrex Laboratories. 


The Telrex broad-band baluns are available in 
several models that will handle up to 4 kilowatts 
PEP. These baluns may be mounted at the an¬ 
tenna feedpoint and provide a convenient and 
efficient method of feeding balanced antennas 
with coaxial transmission line. 


together on the lower part of the coaxial 
cable coil while the unbalanced input is at the 
top. Actually this balun represents a simple 
autotransformer, tuned to resonance at ap¬ 
proximately 14 me by the distributed capacity 
of the coaxial cable on the top half of the 
coil. Because the Q of the cable is in the vicin¬ 
ity of 200, there are very low losses associated 
with this type of construction. However, when 
the balun is loaded with a 75 ohm load, the 
selectivity of the circuit is broadened out to 
encompass a 30 me bandpass. 

The transmitter signal is coupled by the 
coaxial cable in the upper half of the coil to 
the bottom half, which is simply a coil to 
ground. However, the bottom coil is induc¬ 
tively coupled to the top coil with essentially 
unity coupling. Since each coil feeds one side 
of the balanced output and each side has equal 
inductance, the output is balanced. 

Measurements made by K2HLT on this 72 
ohm 1:1 balun indicate that over the band¬ 
pass of 1.6 to 30 me, it has less than 0.5 db 
attenuation, less than 0.5 db of unbalance and 
a standing wave ratio less than 1.2:1. Al¬ 
though this balun uses the small diameter 
RG-59/U, larger coaxial cables may be used 
in a balun of this type. W6SAI has described 
a broadband 52 ohm balun using essentially 
the same technique but employing 52 ohm 
RG-8A/U cable. 9 This balun had an over-all 
passband from 6 to 32 me and would handle 
a full kilowatt. Since the operation of this 
device is limited at the low frequency end by 
the inductance of the windings, the use of a 
longer length of cable should result in lower 
useable operating frequencies. The coil must 
be redesigned for the differences of each 
cable, but the required procedure is quite 
simple. All you have to do is adjust the length 
and size of the coil to resonate at approxi- 



Photo courtesy Translab Inc. 


Translab's broadband ferrite balun is a completely 
weatherproof unit which provides a balanced out¬ 
put from 50 or 70 ohm coaxial lines over a fre¬ 
quency range from 2 to 30 me. It will handle 2 
kilowatts PEP and is available with either a 1:1 
or 4:1 impedance ratio. 
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RF VOLTMETER 


Fig. 14. Measuring the balance of the balance to 
unbalance converter. If the balun is providing an 
exactly balanced output, there will be no indica¬ 
tion on the voltmeter. 

mately 14 me while retaining the required 
bandwidth under load conditions. 

The chief item of concern in the perform¬ 
ance of a balun is the amount of balance that 
exists on the balanced output line. This may 
be determined by measuring the voltages 
from each of the balanced conductors to 
ground. Many high-frequency VTVM’s are 
suitable for this purpose, but the input im¬ 
pedance of the VTVM must be very high so 
that it will not introduce any unbalance of 
its own. 

Since the voltmeter only gives a reading 
proportional to amplitude, this method will 
not detect unbalance in which the peak 
amplitudes of the voltages on the two lines 
are equal but do not occur 180 degrees apart 
in time. A better method of detecting this 
phase unbalance is illustrated in Fig. 14. Since 



Photo courtesy Unaditla Radiation Products. 


The W2AU balun is a wideband unit available in 
either 1:1 or 4:1 impedance ratios. It can serve 
as the center insulator in a dipole or inverted 
vee antenna and has a built in hang-up hook and 
lightning arrester. This balun may be used from 
3 to 30 me with 50 or 70 ohm coaxial transmis¬ 
sion lines and will handle over 2 kilowatts PEP. 



LOW POWER LOAD 



MEDIUM POWER LOAD 
WITH HEAT DISSIPATING FINS 

Fig. 15. Construction of broad band coaxial dum¬ 
my loads. The tapered resistance element of these 
loads insures that they will provide a matched 
load up to several thousand megacycles. 

the stub is short-circuited, it will present an 
infinite impedance to the balanced voltage. 
For unbalance voltages, however, the quarter- 
wave stub is open-circuited at its end so that 
the points on the dual line at which the stub 
is attached are short-circuited for unbalanced 
currents. Therefore, there will be some voltage 
from the end of the stub to ground if any 
unbalance exists on the line. 

Dummy loads 

The dummy load is an indispensible coaxial 
accessory which is used primarily for timing 
transmitters. However, an accurate dummy 
load is also useful for calibrating SWR meters 
and measuring rf power. Although the com¬ 
mon household light bulb is sometimes used 
;is a load, it is not too suitable because it does 
not present a constant load to the transmitter. 
This is because as the light bulb heats up (be¬ 
comes brighter), the rf impedance of the fila¬ 
ment increases. 

Commercial dummy loads suitable for use 
from dc to microwave are constructed as 
shown in Fig. 15. Here the resistance element 
consists of a conical block of resistive material 
mounted in the end of a metal tube. The 
tapered section from the center to outer con¬ 
ductor is used to provide a good impedance 
match over a broad range of frequencies. For 
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Photo by WA61AK- 


A homemade 100 watt dummy load that is suit¬ 
able for use to 200 me. This load is made by in¬ 
stalling ordinary two watt carbon resistors between 
two copper plates. 

higher power applications, the metal case may 
be provided with cooling fins or immersed 
in a bath of transformer oil. 

For frequencies up to about 200 me, a 
suitable load may be made by mounting a 
number of common composition resistors in 
parallel. In the homemade unit pictured, 
forty-eight 2400 ohm, 2 watt resistors are 
mounted between two copper sheets 2 inches 
square. This load will dissipate 50 watts con¬ 
tinuously and up to 200 watts for short pe¬ 
riods; the power capacity may be increased 
by simply immersing the load in a can of 
ordinary motor oil. 

For higher power capacity, a non-inductive 
carborundum resistor may be used as a 


dummy load. The Ileathkit HN-31 “Can- 
tenna” uses this type of construction to pro¬ 
vide a dummy load that will dissipate up to 
1000 watts 1CAS (intermittent commercial or 
amateur service) and provide an SWR of less 
than 2:1 all the way up to 400 me. The Can- 
tenna has a continuous power rating of 200 
watts, but when cooled with transformer oil, 
it will dissipate 1000 watts for periods up to 
10 minutes. Actually, up to about 50 me this 
dummy load exhibits an essentially resistive 
characteristic; above 50 me it begins to show 
a small amount of reactance that causes the 
standing wave ratio to be greater than unity. 
The overall effect is not too severe on 50 me, 
but at 432 me an SWR of 2; 1 can raise havoc 
with power and SWR measurements, K6M10 
has shown 12 that the Cantenna is slightly in¬ 
ductive at 432; by placing a small variable 
shunt capacitor across the load, this inductive 
reactance can be nulled out. Installation of a 
variable 20 pf capacitor will allow the Can¬ 
tenna to be tuned for minimum SWR over the 
entire YMF range. Furthermore, tests have 
shown that this capacitor has almost no effect 
on the operation of the load below 30 me. 

The Gentec dummy loads are hermetically 
sealed, nonreactive loads with a nominal im¬ 
pedance of 50 or 70 ohms, depending on the 
model. The excellent rf characteristics of these 
loads are a result of the film-type resistors 
which are mounted in a coaxial cavity inside 
the can. Radiation fins and ribbed surfaces 
permit good heat radiation. The model 525 
(50 ohm) and 725 (70 ohm) loads will dis¬ 
sipate 125 watts continuous and 250 watts 
Id AS. For higher power applications, the 
model 510 will handle 500 watts continuous 
or 1000 watts 1CAS. The model 525 and 725 



Photo courtesy Heathkit, 

The Heathkit “Cantenna" is a dummy load which 
will dissipate up to a kilowatt for short periods of 
time. An rf sampling probe is mounted on the top 

of the container for measuring power output. 


Installation of a 15 pf variable trimmer in the 
Heathkit HN-31 “Cantenna." This capacitor can¬ 
cels the slight amount of inductive reactance that 
is present in the range from 220 to 450 me so 
that the “Cantenna" presents an essentially re¬ 
sistive 50 ohm load at 432 me. 














•hc-to courtesy Gentec, Inc. 


The Gentec dummy antennas are hermetically 
sealed nonreactive loads designed for use from 
ic to 250 me. The Model 525 on the left will 
dissipate 250 watts ICAS; the higher power Model 
3I0U on the right will handle 1000 watts ICAS. 

oads are furnished with type UHF connec¬ 
ts, but the model 510 is available with 
iither UHF, N, or BNC fittings. For low 
power applications, the Gentec model 507 
(50 ohms) and 707 (70 ohms) exhibit an 
SWR of less than 1.05:1 from dc to over 
250 me and have a continuous power rating 
tf seven watts. 

The Radiation Devices Company’s coaxial 
lerminations are typical of commercial dummy 
loads designed to work well into the micro¬ 
wave region. These loads have an SWR of 
less than 1.05:1 from dc up to 1300 me and 
less than 1.15:1 up to 4000 me. These pre¬ 
cision loads are constructed around special 
microwave film resistors which are carefully 
mounted in machined assemblies. These loads 
are available in a low power model (LP-1 
series) which has the characteristics noted 
above, and a higher power version, the MP-1 
series, which will dissipate up to 12 watts; 25 
watts dissipation may be obtained by mount¬ 
ing the MP-1 series load on a suitable heat 
sink. The MP-1 series exhibits a maximum 
SWR of 1.1:1 from dc to 1300 me and 1.2:1 
maximum up to 2000 me. 

Another type of dummy load that has 
proven to be particularly useful, especially 
for high power above 300 me, is the lossy 
coaxial cable load. In this type of a load, a 
long length of coaxial line is terminated with 
a low-wattage, non-inductive 50 or 70 ohm 
resistor. The length of the line is chosen so 
that the loss at the frequency of operation is 
such that only a small portion of the incident 
power reaches the resistor termination. The 
loss of RG-8A/U at 432 me for example is 
pretty close to 5 db per 100 feet; 600 feet of 
RG-8A/U then has a total loss of 30 db. This 
means that if 1000 watts of power is pumped 
into the input end of the cable, only one watt 
will be dissipated by the small terminating 
resistor at the opposite end. The beauty of 
this type of load is that it is almost purely 


resistive and exhibits a low SWR up to several 
thousand megacycles. However, before con¬ 
structing a load of this type, consult the 
coaxial cable power charts to determine the 
maximum amount of power the cable can 
handle at the desired operating frequency. 

If the impedance of the load is properly 
matched to the transmission line, the rf power 
being dissipated in the load may be deter¬ 
mined by measuring the rf voltage across the 
load and using the relationship: 

P = E-VZ 

Where: P = Rf power in watts 

E = Rf voltage across the matched 
load (RMS) 

Z = Rf impedance of the load in 
ohms 

Example If the rf voltage across a 50 ohm 
load is 75 volts, what is the rf power? 

P = EVZ = (75)-750 = 5625/50 = 112.5 watts 

The Waters model 334 Dummy Load/Watt¬ 
meter was designed specifically for amateurs 
and combines a non-inductive, oil cooled load 
with an integral direct reading rf wattmeter. 
This instrument may be used to accurately 
measure rf power up to 1000 watts from 2 
to 230 me. 

A more accurate method of measuring 
power that requires a little more equipment 
is the standard calorimetric technique. 14 In this 
method of measurement, the dummy load is 
cooled by the flow of coolant over it. The 
average power dissipated by the load can then 



Photo courtesy Radiation Devices Co. 


Radiation Devices' precision coaxial terminations. 
The model on the left will dissipate 12 watts while 
providing a matched load up to 2000 me; the 
dissipation may be increased to 25 watts by mount¬ 
ing the load on a larger heat sink. The load on 
the right provides a matched load up to 4000 me 
and will dissipate one watt. 


in 
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Photo by WA6IAK. 


This commercial dummy load for 50 ohm lines 
provides a matched load up to 12,000 me. 

be determined by measuring the rate of flow 
and temperature rise of the coolant and using 
the following formula: 

P = 264 Q g S (T 0 - T.) 

Where: P = Average power dissipated in 
watts 

Q = Rate of coolant flow in US 
gallons per minute 
g = Specific gravity of the coolant 
S = Specific heat of the coolant 
T 0 = Outlet temperature of the cool¬ 
ant °C 

T| = Inlet temperature of the cool¬ 
ant “C 

If distilled water is used as the coolant, this 
formula reduces to the following: 

P = 264 Q (T 0 - T t ) 

The accuracy of this technique is highly 
dependent upon the accuracy of the rate-of- 
flow and temperature measurements, but with 
the proper instruments, this is not too difficult 
to obtain. One other important point when 
using this method is to insure that the heat 
loss between the input and output measure¬ 
ment points is absolutely negligible; other¬ 
wise, erroneous power measurements will re¬ 
sult. Also, sufficient stabilizing time must be 
allowed before the temperature measure¬ 
ments are made because the thermal time 
constant of this type of equipment is quite 
long. 

Example A dummy load is immersed in a 
container of distilled water which is being 
pumped by the load at the rate of 0.5 gallons 
per minute. If the inlet temperature of the 
water is 22°C and the outlet temperature is 
28 °C, what is the average power being dis¬ 
sipated by the load? 

P = 264 Q (T 0 - T t ) 

= 264 (0.5) (28 - 22) 

= (132) (6) 

= 792 watts 


Transmission line filters 

A low pass filter is placed between the trans¬ 
mitter and antenna to prevent harmonics of 
the transmitter from interfering with tele¬ 
vision reception. After the transmitter has been 
completely shielded and all the power leads 
bypassed, the only way that interfering har¬ 
monic energy can be radiated is through the 
antenna. By placing a low pass filter in the 
transmission line, this type of interfering signal 
may be effectively controlled. For transmitters 
operating on the ham bands up to 30 me, a low 
pass filter is usually designed so that it has a 
cutoff frequency of approximately 45 me. With 
this type of cutoff, maximum attenuation oc¬ 
curs in the middle of channel 2 and TVI is 
minimized. 

For the operator who is interested in oper¬ 
ating on six meters, the problem is somewhat 
more complex. Since the six meter amateur 
band is immediately adjacent to television’s 
channel 2, it is difficult to design a filter that 
is effective in eliminating radiation only two 
megacycles away. Unfortunately, filters are just 
not that good. However, by limiting six meter 
operation to the first one megacycle of the 



Photo courtesy Woters Monufocturing Co. 


The Waters dummy load—wattmeter is an rf 
power absorption device with an integral direct 
reading rf wattmeter. It is rated at 50 watts con¬ 
tinuous duty or 1000 watts intermittent over a 
frequency range of 2 to 230 me. 
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Table 4. Low pass filters 


Manufacturer 

Model 

Number 

Impedance 

(ohms) 

Attenuation 

Maximum 

Power 

(watts) 

Cutoff 

Freq. 

(me) 

Connectors 

Ameco 

LN-2 

52 

35 db above 50 me 

200 

40 

UHF 

Bud 

LF-601 

52 or 72 

85 db cbove 54 me 

1000 

42 

UHF 

B&W 

423 

52 or 75 

50 db above 62 me 

100 

54 

UHF 

B&W 

424 

52 or 75 

50 db above 54 me 

100 

40 

UHF 

B&W 

425 

52 

85 db above 54 me 

1000 

40 

UHF 

B&W 

426 

75 

85 db above 54 me 

1000 

40 

UHF 

B&W 

427 

52 or 72 

60 db above 62 me 

1000 

54 

UHF 

Clegg 

372 

52 

40 db above 68 me 

240 

54 

UHF 

R. L. Drake 

TV-1000-LP 

52 

60 db above 57 me 

1000 

52 

UHF 

R. L. Drake 

TV-100-LP 

52 

60 db above 57 me 

100 

52 

— 

R. L. Drake 

TV-CB LP 

52 

60 db above 50 me 

100 

43 

UHF 

E. F. Johnson 

250 20 

52 

75 db above 54 me 

1000 

45 

UHF 

E. F. Johnson 

250-35 

72 

75 db above 54 me 

1000 

45 

UHF 


band, it is possible to employ filters that have 
a cutoff frequency at 53 me. These filters don’t 
have as much attenuation on channel 2 as do 
those with a cutoff frequency of 45 me, but 
they will eliminate many cases of television 
interference. However, since the cutoff fre¬ 
quency is so close to the operating frequency, 
effective low pass filters for six meters will not 
handle a full kilowatt with realistically sized 
components; most are limited to approximately 
200 watts. 

Although low pass filters are by far the 
most common transmission line filters used in 



Photo courtesy Squires-Sonders Inc. 


Clegg Laboratories low pass filter for 52 ohm lines 
provides more than 28 db rejection from 55 to 68 
me; more than 40 db rejection on any TV channel 
above 68 me. A built in notch filter may be ad¬ 
justed to provide up to 35 db rejection from 55 
to 68 me. 


amateur stations, band pass filters are very 
useful in many applications. When operating 
on VHF and UHF bands, in many cases there 
are interfering signals from FM stations, tele¬ 
vision stations and radar installations which 
are using assigned channels very close to the 
amateur frequencies. In some cases these inter¬ 
fering signals completely obliterate signals on 
the amateur bands. By installing a band pass 
filter in the feed line, this type of interference 
may be minimized. Other places where band 
pass filters are helpful are in local oscillator 
chains for 432 and 1296 me converters and 



Photo courtesy E. F. Johnson Co. 


E. F. Johnson's low pass filter exhibits a cutoff 
frequency of 45 me and provides maximum at¬ 
tenuation at 5 7 me, the center of TV channel 2. 
This filter will handle a full 1000 watts of AM 
or 5000 watts peak SSB. 
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Photo courtesy Barker & Williamson, Inc. 

These B&W low pass filters prevent the radiation 
of spurious and harmonic rf energy which causes 
TVI. The Model 425 on the left will handle the 
legal limit while the Model 424 in the foreground 
is limited to 100 watts. 


Photo courtesy R. L. Drake Co. 

These R. L. Drake low pass filters are designed to 
prevent TVI from amateur transmitters operating 
up through 6 meters. The TV-1000-LP filter in 
the center will safely handle a full kW on the 
bands up to 10 meters and 200 watts on 6 meters. 
The smaller TV-100-LP is capable of 100 watts 
below 30 me and 20 watts on 6 meters. 


when tripling from 144 to 432 me or from 432 
to 1296 me. In these cases the band pass filter 
will eliminate birdies in the receiver and/or 
undesirable out-of-band radiation. 

A properly designed filter will introduce 
very little loss into the transmission system, 
typically 0.5 db or less. However, to obtain 
proper filtering, it is imperative that the filter 
operate into a matched transmission line. If 
the SWR on the transmission line is greater 
than about 2:1, the filter will not operate 
properly and the insertion loss will rise astro¬ 
nomically. Also, if there is a high SWR on the 
line, irreparable damage may occur to the filter 
because of the higher effective voltages and 
currents associated with the high SWR. 

Antenna tuners 

Antenna timers are often included in an 
antenna/transmission line system so that the 
transmitter and receiver will look into the 
proper load. However, it should be empha¬ 
sized that the installation of an antenna tuner 
is not a cure-all for high standing wave ratios 
and mismatched antennas; all the antenna 
tuner can do is provide the transmitter with 
the load that it was originally designed for. 
In this respect it will lower the SWR that the 
transmitter must work into. However, only 
changing the antenna matching system or the 
transmission line or both will lower any stand¬ 
ing waves that may be residing between the 
antenna tuner and the antenna. 

The addition of an antenna tuner in the 
line is particularly advantageous when it is 
desirable to use a low pass filter with a high 
SWR on the antenna feed line. As has been 


Photo courtesy James Millen Mfg. Co. 

The Millen Company's Transmatches are designed 
to provide a motch from the 50 to 70 ohm output 
of a transmitter to unbalanced loads from 10 to 
500 ohms. The Transmatch on the left will handle 
2kW peak, while the Transmatch Junior on the 
right will handle 300 watts peak. Both of these 
units have a built in reflectometer for measuring 
swr. 
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Photo courtesy E. F. Johnson Co. 


The Johnson "Matchboxes" are designed to match 
52 ohm coaxial line to both balanced and un¬ 
balanced reactive and non-reactive loads. These 
units will operate throughout the 3.5 to 30 me 
amateur bands and are available with built-in swr 
indicators. The kilowatt "Matchbox" on the left 
will take the legal limit while the smaller unit 
on the right is limited to 275 watts. 

previously noted, the filter must be properly 
terminated if it is to work properly. If the 
filter is installed between the transmitter and 
the antenna tuner, and the tuner is properly 
adjusted, the filter will be properly terminated 
and will exhibit the proper cutoff and inser¬ 
tion loss characteristics. Often the inclusion of 
an antenna tuner in the system is helpful in 
the reduction of harmonics. This is because 
the natural Q of the tuned circuits used in the 
tuner inherently discriminate against frequen¬ 
cies other than those to which they are tuned. 

The James Milieu “Transmatch” is designed 
to convert the impedance of any 15 to 500 
ohm unbalanced coaxial fed antenna system 
to 50 ohms so that the transmitter will load 
properly. Actually, on the lower bands the 
impedance range of the Transmatch is higher, 
going up to 4000 ohms, but on ten meters it 
is somewhat lower. This is because the re¬ 
actance of the components used in the tuner 
change with frequency. 

There are two models of the Traiisinatch 
available, the regular model which is capable 
of handling the full legal limit and the Trans- 
match Junior, which is limited to 300 watts 
peak. A reflectometer is built into each <>l these 
units as a constant monitor of line SWR and 
as an aid in tuning them on each of the bands. 

The E. F. Johnson “Matchbox” is an antenna 
matching and switching system which is de¬ 
signed to match 50 ohm coaxial lines to re¬ 
active or nonreactive loads, either balanced or 
unbalanced. The Matchbox is also designed to 
provide a separate matching network for the 
station receiver. A built-in antenna changeover 
relay is included and it has a provision for 
muting the receiver when transmitting. The 
Kilowatt Matchbox antenna changeover system 
includes a time delay circuit for the relay, 
providing fast make-slow break action that 



Photo courtesy Votter Laboratories. 


A Yatter Laboratories solid porcelain strain in¬ 
sulator provides a neat and economical method of 
feeding a dipole antenna with coaxial line. This 
strain insulator has provisions for mounting a 1:1 
coaxial balun, loading coils or even open wire 
line. When assembled according to the manufac¬ 
turer's instructions, the completed unit is per¬ 
manently weather proof and cannot be pulled 
apart. 

prevents arcing or sticking of the relay con¬ 
tacts. This also protects the receiver from high 
voltage transients which might occur during 
the antenna changeover from the transmitter. 
A self-contained directional coupler provides 
a constant monitor of line operation. 

The 275 watt Matchbox is a smaller version 



Photo courtesy Barker & Williamson, Inc. 


This B&W coaxial cable connector provides a 
strong, weatherproof connection between the co¬ 
axial feed line and the center of a dipole antenna. 
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Photo courtesy Budwig Manufacturing Co. 

The Budwig antenna-coax connector. This molded 
unit features holes at both ends for element tie 
points and has molded-in copper leads for con¬ 
nection to the UHF coaxial connector, 
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Photo courtesy Yatter Laboratories. 

A Yatters Laboratories strain insulator, showing 
the installation of loading coils and coaxial feed¬ 
line. 
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH 

Electron tubes and 

Surplus communication and test equipment 

semiconductors 

AN/GRC-3, 4, 5, 6, T, 8, 10, 19, 26, 27, 46, VRC-12 

Most any type or quantity 

AN/PRC-8, 9, 10, 25 

Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes 

Receiving, transmitting, special 

Communications: AN/TRC-1, 24, 35, 36 

purpose, magnetrons, klystrons 

We will make you an immediate 

Receivers: AN/APR-9, 13, 14, R-3B8A, R-274, R-390A, R-391, etc. 

offer in cash. 

Indicators: ID-250, 251, 387, 257A, etc. 

Special sale 

Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 57, 73, 84 

AN/ARN-14, 59, 67, 70 

AN/APS-42, 81 

HP-200BR audio 

AN/APN-1, AN CPN-2A 

Also: Tektronix, Hewlett Packard, Booten, and General Radio 

oscillator $65 

equipment, etc. 

Liberty Electronics, Inc. 

548 Broadway, New York, New York 10012, Phone 212-925-6000 
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EVERYTHING UNCONDITIONALLY GUARANTEED!! 


PROFESSIONAL HI-FI CONDENSER MICROPHONE 

Brand new $114.85 rapsule only, but we include dwg of para¬ 
mount Picture's cathode-follower preamp using only 3 batteries, 
3 resistors, 3 capacitors, 1 #5718 tube. Mnfr’s specs: “±1 db 
from DC to 12 % fee, usable beyond 25 kc; 25 pf; —75 db across 
10 meg load for 10 bar signal at 180 r polarizing; will work 
past 170 dbm; will stand 200 O shock/* Unidirectional. Size: 
Will tit in 2-1/16" circle: 7/S" thick OA. WHILE THEY 

LAST, postpaid, only . 27,50 

KEEP LINE VOLTS CONSTANT AUTOMATICALLY 
These Regulators. ALL AT LOW SURPLUS BARGAIN PRICES, 
hold output at 115/120 t despite line changes 05-130 v and 
toad changes 0 to full load. CV: Tuned saturating isolating 
transformers hold to 1%, have 14% harmonics. EM: Servo, hold 
to 1%, ZERO h&nrton. S/EI Electronic, hold to 0.1%, 3% 
mate. harm. Sola. Sorensen. Superior Electric. 

CW: 250 VA $ 22.50 500 VA $ 37.50 

_ 1 KVA 69.50 _ 2 KVA <230v) 99.50 

S/EI: 500 VA 99.50 5 KVA (230v) 350.00 

2 KVA * 129.50 1 KVA.129.50 

2% KVA * 199.50 2 KVA . 199.50 

•Items arc special values 3 KVA . 279.50 

10KVA . 595.00 

EM: 6 KVA, $279.50 (Inci. Gan. Radio 1570AL) 

EMI (transistorized) 28 KVA 230V. 350.00 



3.7 to 52 limit'd, variable cap I1F-50. Single hole panel mount. 
60«f ea. or 2/$l.()0. 

All items are new and F.O.B. Worthington, Ohio 

A.R.C. Sales, P.0. Box 12, Worthington, Ohio 43085 


—^SURPLUS WANTED-*— 

We'll pay you the absolutely Highest Prices for almost 
any piece of equipment in any condition. We'll trade 
also. We'll pay in 24 hours too. Just send list, or tele¬ 
phone collect for quick quote. Particularly interested in 
all AN/GRC, PRC, ARC, ARM, UPM, USM, APR, APN, 
URM, RT-66-70, T-195, R-392, etc. 

MILITARY ELECTRONICS CORP./DIV, SPACE 
ELECTRONICS 

4178 Park Ave., Bronx, N.Y. 10457 (212) CY 9-0300 

—^SURPLUS WANTED-*— 


Lower prices on KK ICs 

Fairchild has reduced the already-low 
prices on the integrated circuits used in 
WB6AIG’s Kindly Keyer in the July issue. 
The old price on the JK Flip Flops was $3.95; 
the new is $1.50, not a bad price for a tiny 
package containing 12 transistors and 16 re¬ 
sistors. The Dual Two Input Gates were $1.65. 
Now they’re only 80^. 

Somehow the price and source of the etched 
circuit board used in this keyer was left out 
of the article. The board is small and a real 
horror to make and drill with its 120 tins 
holes (part of them number 60), so it would 
probably be a lot better to buy than make. At 
any rate, the fiber glass board with all holes 
drilled is $4.95. You can buy it from Harris 
Company, .56 E. Main Street, Torrington, 
Conn. 

T. T. FRECK, W4WL—FRECK RADIO AND SUPPLY 
—BILL BECK, K4Q0K 

38-40 Biltmore Ave., Asheville, N.C. 28801, phone 254-9551 

Collins 32V1 $129 " 2BQ $29,50 Hallicrafters 

'• KWM1 $275 Globe 4001) . $100 SX99 ... $65 
C.E. 10B/458 " LA-1 lin. *45 Hallierafters 

vfo. $85 Globe DBS100 HT40 trans- 

Drake TR3/ kit . *15 mitter ... $45 

ACPS .... *495 Gonset G77 Hallierafters 

Drake 2B Revr *189 mnb. OTitr. *59 SX140/spkr *45 
Write for esed-eqaipment Hit covering many other pieces of toed 
used gear. All guaranteed and check out before shipment. 


ALL BAND TRAP ANTENNA ! 



Reduces Interference and For ALL Amateur Transmit- 
Nolse on All Makes Short J ters. Guaranteed for 1000 

Wave Receivers. Makes World I Watts AM 2000 SSR Pi- 
Wlde Reception Stronger. I Net or Link Direet Feed. 

Clearer on All Bands! | Light, Neat. Weatherproof. 

Complete ae ahown total length 102 ft. with 96 ft. of 72 ohm 
balanced twinline. Hi-lmpaet molded resonant trap*. (Wt. 3 
oz. 1-15" long). Yea jest tana to duslred hand for beamlike 
results. Excellent for ALL world wide short-wave receiver* and 
amateur transmitters. For NOVICE AND AIX CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OB GADGETS NEEDED! 

Eliminates 5 separate antennae with excellent performance 

guaranteed. Inconspicuous for Fessy Neighborhoods! NO HAY¬ 
WIRE HOUSE APPEARANCE! EASY INSTALLATION! 
Complete Instructione. 

75-40-20-15-10 meter benda. Complete . $17.95 

40-20-15-10 meter. 54-ft. (beat for swl'a) Complete .. $16.95 
SEND ONLY $3.00 (cash, ck„ mo) and pay postman balance 
COD plus pottage on arrival or send full price for postpaid 
delivery. Complete installation A technical instructions fur¬ 
nished. Free information on many other 169-6 meter antennae. 
Available only from: 

MIDWAY ANTENNA • Dept. A7-8 • Keorney, Nebraska 


Interested in VHF? 

Then why not send for a free sample of the 
VHF’er Magazine. It’s devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign S3) 

The VHF’er 

Parks Laboratories, 419 SW First Beaverton, Oregon 
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learn radio code 


THE EAST WAY! 



.-SiSftfS• 

\ jiio •**"' \ • No Books To Rood 

\T* 0 „,«• | \ * No Visual Gimmicks 

\ v o \ To Distract You 

\ • Just Liston And Learn 

\ Bosed on modern psychological 

\ techniques— This course will take 

4QQC you beyond 13 w.p.m. In 

LESS THAN HALF THE TIMEI 
Album cbntslns three 12" Also available on magnetic tape. 
LP’s 2V« hr. instruetien See your dealer nowl 


EPSILON [§*] RECORDS I 


206 East Front Street, Florence, Colorado 


MARIN 

AMATEUR RADIO 

SUPPLY 

COMPLETE STOCK ALL BRANDS 
BUY & SELL USED 

70 Woodland Avenue 
San Rafael, California 94901 


PRICE BREAKTHROUGH ON BEAMS 

FULL SIZE; new; complete with boom end hardware; BWR 1:1; 
handles 5 KW; adjustable entire band; %" and 1" alum, alloy 
tubing; coaxial feed: 

3 El 20 122.00 3 El 15 $16.00 

2 El 20 16.00 2 El 15 12.00 

4 El 10 . 18.00 4 El 6 15.00 

ALL BAND VERTICAL: V160 (6 thru ISO) . . 18.95 

QUADS; NEW! NEW! ALL METAL (except insulators) Cubical 
Quads: 2 El; full six?: complete with boom, all hardware; terrific 
gain and directivity: best quad ever made; no bamboo; 20 meter 
$25; 15 meter $24; remit with order; shipped exp. coll. 
GOTHAM. 1805 Hardy Aye.. Dept. 73. Miami Beach. Fla. 33139 


LARGEST SELECTION in United States 
AT I Owest PRICES—48 hr. delivery 

a f~\ f\f Thousands of frequencies in stock, 
/illkl T yP® s include HC6/U, HC18/U, 
[ \I \ FT-241, FT-243, FT-171, etc. 

• 'END IOC for catalog with oscillator 

CRYSTALS 24008 Cryslal 0r -< M * ers ' Ri - 33901 

circuits. Refunded on first order. 



FITS ANY C.B. OR HAM ANTENNA 

THIS RIGID RUSTPROOF ANODIZED ALUMINUM 
ANTENNA MOUNT FASTENS TO YOUR CAR TRUNK 
LID IN MINUTES ... AND NO BOOT HOLES ARE 
NECESSARY! 

SEE THESE SUPERIOR MOUNTS AT TOUR DIS 
TR1BUT0R/DEALER OR REMIT S8.95 ((test or M O.) 
TO E Z MOBILE ANTENNA MOUNT INC, P.0. BOX 
277. ALGONAC. MICHIGAN (Midiitai residents add 
IS sates to) PHONE 313 794-7343 w 

SPECIFY ANTENNA MOUNT HOLE DESIRED (3/1*-^ 
3/4'—SMALL OR MEDIUM BALL) 

DEAEER INQUIRIES INVITED 


6*2 MOBILE ANTENNA MOUNT 



Caveat Emptor? 


★ Price—$2 per 25 words for non-commercial ads; $5 per 
25 words for business ventures. No display ads or 
agency discount. Include your check with order. 

ir Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

ir We will be the judge of suiobiiity of ads. Our respon¬ 
sibility for errors extends only to printing a correct ad 
in a later issue. 

if For 51 extra we con maintain a reply box for you. 

if We cannot check into each advertiser, so Caveat 
Emptor . . . 


ALL MAKES of new and used amateur equipment. 
Write or call Bob Grimes, 89 Aspen Road, Swampscott, 
Mass. Tel: 617-598-9700 or 617-598-2530. 

CONVERTERS. World's largest selection of frequencies. 
Ham TV vidicon cameras and parts at low factory-direct 
prices. See them all now in our full page ad in this 
issue. Vanguard Labs, 196-23 Jamaica Ave,, Hollis, N Y. 
11423. 

1VE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid for 
clean, good operating gear. Write Graham Radio. Dept. 
10, Reading, Massachusetts. 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a sjjecific quote that will really 
save you money. Graham Radio, Dept. 10, Reading. 
Massachusetts. 

BUILD WlJJL’s popular CPO-CWM (code practice 
oscillator-CW monitor) from the July 1965 73, page 32. 
The predrilled board with component locations silk- 
screened on it is only 50<*. The board with all parts 
mounted on the board is $3 and the unit assembled in 
an attractive case is a remarkable $7.95. Order today 
from the Harris Co., 66 E. Main St., Torrington, Conn. 

25 WORDS FOR $2. Sell or buy through these want ads, 
a terrific bargain. Caveat Emptor, 73 Magazine, Peter¬ 
borough, N. H. 03458. 

COMMUNICATIONS RECEIVERS—an excellent booklet 
from the RSGB. Limited number available for only 50? 
73 Magazine. Peterborough, N. H. 03458. 

each. 

NOVICE AND TECHNICIAN HANDBOOK by W6SAI 
and W6TNS. Limited quantity for only $2.50 each. 73 
Magazine, Peterborough. N. H. 03458. 

LOUISVILLE. KENVENTION—October 15. Kentucky 
Fair and Exposition Center. All under roof. Grand ban¬ 
quet, technical forums. Grand indoor trade o rama 
(bring your goodies), booth exhibits. CW contest, home¬ 
brew contest. New, different. Registration $2 at door. 
First class women’s program and luncheon requires ad¬ 
vance registration $3. Deadline October 8. Post office box 
20094. Louisville, Kentucky 40220. 

HAI.LICRAFTER TIT-30 SSB transmitter 80-10 meters. 
Excellent condition. $150 or trade for VHP equipment. 
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QSL CARDS: Free samples, reasonable prices, fast 
service. Write S and S Press, Box 282, Valparaiso, 
Florida 32580. 

SIGNAL LACK PUNCH? Slice through the pile-ups! 
4-1000A’s guaranteed to full specifications. Postpaid, in¬ 
sured $39.95/each 2/$75. Money back if not satisfied. 
K6CAA, 340!) Via Dona, Lompoc, California 93136. 

THREE INCH speakers with transformers, 75Bicycle 
antennas, 50(1. Plug-in electrolytics, 40-40-40 (a, 350 
volts, $1. Get on mailing list. Mikes repaired. J & J 
Electronics, Box 146, Canterbury, Conn. 

KW PARTS: Jennings UCS-300 vacuum variable $40.00; 
B&W Model 852 Inductor (slight mechanical modifica¬ 
tion! $40.00 postpaid. Make me an offer: National KDZ 
Receiver; 1-103 ItTTY Test Set; Lambda Model 440 
Power Supply. Edgerton, KlZCO. 32 Hereford St., Bos¬ 
ton, Mass, 02115. 

VHF-UHF Kilowatt Station: 50, 144, and 432 megacycle 
kilowatt, some 220 and 1296 megacycle gear, converters, 
receivers, antennas, test equipment. Huge junkhox. Sell 
all or part, see it or hear it anytime. Send S.A.S.E. for 
list to W1KSZ, Richard Solomon, 25 Regina Road, Dor¬ 
chester, Massachusetts, 02124. 


GET OUT with perfect HT-37. SX-101A: $240 apiece. 
In so much better condition than average gear, I’ll 
guarantee them for 30 days. Sam Butler, WA5AXS: 

filK-lSth Ave. N.; Texas City, Texas. 


HEATH HO-13 Spectrum Monitor wired by engineer for 
455 kc, parts included for other IK frequencies, $65.00. 
W0ICK, Hte 1, Box 357, Parker, Colo. 80134. 


WANTED: Military. Commercial, SURPLUS , . . Air¬ 
borne, Ground, Transmitters, Receivers, Testsets, Acces¬ 
sories. Especially Collins. We pay freight and Cash. 
RITCO Box 156, Annandale, Virginia (703) 560-5180 

COLLECT. 

BOEHME MORSE tape reader and motor drive. McElroy 
perforator. 25 rolls of tape. $45, LOCAL SALE ONLY. 
John Riley. Telephone 845 - 3880 . Burbank, Calif. 


TELETYPE WANTED M28 typing units, parts, ASR 
cabinet, keyboard. Sell 28, 15, 14 machines, gears, mo¬ 
tors, parts. W4NYF, 405 NW 30 Ter., Ft. Lauderdale, 
Fla. 33311. 

SELL—SRT-14 subchasses, precision potentiometer set, 
audio frequency meter; magazines: Electronics, Control 
Engineering. IRE Proceedings, etc. W4NYF, 405 NW 
30 Ter., Ft. Lauderdale, Fla. 33311. 

EICO 753; Like new $150.00, AC power supply $70.00. 
with manual and original cartons, W5BGW Box 62, 
Yellville, Ark. 72687. 

SB-300: CW, SSB, AM filters: 75 S-l ; noise blanker; 
$250.00 each f.o.b., Ed Jurow, 20314 Harding, Olympia 
Fields, Ill. 

GALAXY V, Remote VFO, VOX. AC Supply, and 
Speaker-Cabinet $195. Gonset GSB-201 $190. All offers 
considered. John T. Null, 407 38th Street, Vienna, West 
Virginia 26101, 304-295-5616. 

SP-600-JX-I receiver with manual $275.00, Valiant F/W 
$200.00, HQ-145C with speaker $160.00. Want KW power 
supply. K1NLW, Glenn Edson, 16 Monticello Dr. Paxton, 
Mass. 01612. 

BUILD A CODETYPER. Transistorized electronic com¬ 
puter-typewriter for Morse teaching or keying your rig 
with fb fist. For schematic, parts list and technical dope 
send $2 to Computronies Engineering Box 6606 Metro¬ 
politan Station Los Angeles 90056, 


MOHAWK RECEIVER and matching speaker for sale. 
Moved into housing project and cannot use. Excellent 
condition. $150. Brooklyn. N.Y. Call 996-7837 after 7 or 
weekends. 


BROADBAND FERRITE BALUN 

• 2-30 MC a *'r>, 

• 2 KW P.E.P. j 

• Completely Weatherproof H : ■BBM 

• 1:1 or 4;1 Ratio (specify) j {S | L_ 

• Mounting for Beam or ] O-f> 
Dipole 

Nearly perfect characteristics are obtained by the use ef low 
loss lerrite materials and special winding techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damage. Model 601 is de¬ 
signed for a 1:1 ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 601A is available for applications re¬ 
quiring a 4:1 ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG58A/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Plas Postage with Bating UG21B/U add $1.00. 
Write for data iheet or lee year local dealer 

TRANSLAB INC. 

4154 Fadaral Blvd. San 0iega, Calif. 92102 


"HOW TO MAKE MONEY 

Mobile Radio Maintenance” 


AUTHORITATIVE GUIDEBOOK 

ABOUT THE DOOM IN TWO-WAY MOBILE - RADIO. 

GIVES FACTS FIGURES PAY RATES. CQCC 

WRITE TODAY! 


LAMPKIN LABORATORIES, INC. Dept. 26 BRADENTON, FLA. 



115V-350 WATTS AC 
121/2 lb- GAS ALTERNATOR 

Enough power lo operate 
any popular SSB xmittr 
plus separate DC output 
to charge 6 and 12 volt 
batteries. Great for vaca¬ 
tions, field days, campers. 
Model TT35 boats, etc. May be used 
for soldering irons, power tools, Iv sets and 
many other uses. Thousands have been sold to 
US and foreign govts., armed services, police 
depts. etc. Fully guaranteed. 

Onlv $79 50 A,9ert Sa,e * Co 

Willy f/7,JV 1805 Wllshlre Blvd., LA. 



FULL OF TOP QUALITY ITEMS - Tronsmittars, 

Receivers, Power Supplies, Inverters, Microphones, 
Filters, Meters, Coble, Keyers, Phones, Antennas, 
Chokes, Dynamotors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc. SEND 25tf (stamps 
or coin) for CATALOG and receive 50$ CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 
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GIANT MULTI METER 


f tur»>S He* dtude overload p*o!tfc{»s;n shcrtmg , _ 
'.Ailch position 1 •... prpc*sicn #ests!o?!» used i 

OC Volts: 0-0.5/2.5/10 SO 250 MX) 1.000-5.000 1 fg 
AC Volts: 0-P.5 10 50 250 $00 1,000 (10K opv) & 

DC Current: 05 a lma SOma ?$0ma 1A I0A 
AC Current: 0 U 10A. 

Ohms: 0 1HK 1QOK JM 100M 

SHIPPtD PPIPAlO WMfN CWCCK ACCOMPANIES CROCK ~ 

«DC» H ■ rn electronic / 

F ROM HliLU PRODUCTS, INC 4 

LAWRENCE . M ASSACHUSETTS 


44 


RADIO TELETYPE EQUIPMENT 

TELETYPE MODELS 28 ASR, 28 KSR, 28 LPR, 
28 LARP. 28 LXD, 28 LBXDI, 14, 15. 19. Page 
printer-.. Perforators, Reperforators, Transmit- 
ter-flislrihutors, Polar Relays, Collins Receivers 
I J-.i. R-.188. 51J-4, R-390A. Haimnarliinri SP- 
600JX. Fr«M|uency Shift Converters. 


ALLTROMCS-HOWARD CO. 


Box 19, Boston, Mass 02101 Tel: 617-742-0048 



WE DON'T HAVE $1,000,000! 

But we have enough cash to pay you 
the mostest for all your late model 
equipment! We wont to buy ground and 
air communication equip., teletype, GRC, 
PRC, ARC, ARN, & test equipment. WE 
PAY FREIGHT! Tell us what you have 
. . . what you want . . . and we'll give 
you the best deal in the country— 
TODAY! 

COLUMBIA ELECTRONICS-Dept. S. 

4365 W. Pico Btvd, Los Angeles, Calif. 90019 


NEW MODELS! NEW PRICES! 



— TUNABILITY — USABILITY — QUALITY — 


Amateur 
160 M 
to 

2 Meters 


Marine 

Polite 

Short¬ 

wave 


TUNABLE, CALIBRATED solid state converters to change 
your auto and home radios into excellent, sensitive, selec¬ 
tive, calibrated Amateur and VHF receivers' 


• 6-1 reduction tuning! 

• HF—2 gong tuning! 

• VHF—3 gang tuning! 

• FRSE 24" conn, cook! 

• 2 WEEK MONEY BACK 
OFFER! 


• Plug into auto radio! 

• BC & horn. ont. inputs! 

• 100% American Made! 

• 9 volt btry powered! 

• Mute terminals! 

• Size 2V 4 "x3y,"x4'/," 


• SHIPPED FROM STOCK!!! 


BAND 

MODEL 

COVERS 

OUTPUT 

PRICE 

Marine 

Ma nne 

2.0-3 0 me 

550 kc 

$19.95 

Shortwave & 

1 ISWL 

9.3-10 me 

800 kc 

$19.95 

WWV time. 

j |SW 

14 18 me 

1500 kc 

$19.95 

160 meters 

160 

1 .8-2.0 me 

550 kc 

$19.95 

75 meters 

75 

3.8 4.0 me 

800 kc 

$19.95 

CB & 10 M 

273 

26.9-30 me 

1500 kc 

$29.95 

6 meters 

504 

49.5-54.5 me 

1500 kc 

$29.95 

2 meters 

1450 

144 150 me 

1500 kc 

$29.95 

Police, ] 

( 308 

30-38 me 

1500 kc 

$29.95 

fire, & 

375 

37-50 me 

1500 kc 

$29.95 

Marine, j 

[1564 

150 164 me 

1500 kc 

$29.95 

Aircraft 

1828 

118128 me 

1500 kc 

$29.95 


Models with Tunable BFO for SSB-CW-AM-FM! 


160 

M 

1600 

1 .8-2.0 me 

550 

kc 

$24.95 

80 

M 

800 

3.4-4.1 me 

550 

kc 

$24.95 

75 

M 

750 

3.8-4.0 me 

550 

kc 

$24.95 

40 

M 

400 

6.97-7.325 me 

830 

kc 

$24.95 

20 

M 

200 

14.0-14.35 me 

830 

kc 

$24.95 

15 

M 

150 

20 975-22 me 

1500 

kc 

$24.95 


ppd 

ppd 

ppd 

ppd 

ppd 

PPd 

ppd 

ppd 

ppd 

ppd 

ppd 

ppd 


ppd 

ppd 

ppd 

ppd 

ppd 

ppd 


Output kits for use with home radios, (state output) $1.25. 
Watch For New Models!! Special VHF Model outputs available! 

Lherbert salch & CO Oept. 7, Woodsboro, Teats 7839_ 


TECH MANUALS: Special $3.00 each -AKC-27. CV-116/ 
URR, ARN-30, TS-1B6U. HC-1031. Many others, list 10<f. 
S. Consalvo, W.'flHD, 4305 Roanne Drive, Washington, 

D.C. 20021. 


EICO 723 $35, Mosely TA-33 Jr. tribander $45. Both 
nearly new. Or swap for 2 meter transmitter, converter. 
Pete Hunt, 41 Woodcock, Levittown, N. Y. 117S6. 

YOUR CALL LETTERS on a 7x2% steel plate, white 
on red, weatherproof. For ear and shack. Limit 5 char¬ 
acters. S2.00ppd. 2 for $3.75ppd. METHODS 1011A Bush 
St. San Francisco, CA 94109. 


WRL'S BLUEBOOK SAVES YOU MONEY I These prices 
without trades: KWM2-$675.00 ; NCX3—$197.10: GAL¬ 
AXY 300—$161.10 ; NCL2000—$399.60 ; HT37—$233.10; 
HX20—$152.10; GLOBE KING—$179.10 up: 75S1— 
$278.10; SX117—$206.10; PMR8—$67.50 : HQ170C— 
$197.10; 2A—-$161.10. Hundreds more, free list. WRL, 
Box 919, Council Bluffs, Iowa 61601. 


LI’L LULU 6 METER TRANSMITTER. Purchased 
Spring of '65, like new, never mobile. Complete details 
on request. WA0ILV, Frank Miller, Clarkson, Nebraska 
68629. 


COMPLETE STATION: Knight T-60. K-5SA receiver, 
Eico 722 VFO. All excellent, $100 or $35 each. Charles 
Jimenez WA4ZQO, 17001 Northwest 53rd Court, Opa- 
locka, Florida 33054. 


HW-22 with HP-23 power supply. Sell or trade for com¬ 
parable value receiver. W. Ellinwood WIMPY 758 Pleas¬ 
ant St. Athol, Mass. 01331. 


FM FOR 2, 6 AND 432. Motorola 160MC base stations 
(140BY) $140. Motorola 432MC transceivers T44A6A 

6 ,'12V. These are clean and complete, with every tube, 
crystal, cable, control head, mike, speaker and case. 
Guaranteed operating. Complete manuel with every unit. 
Hated 18-20 watts output. Require no modification to 
get on 432MC. $75 each. Go where the action is: get on 
432.9 wideband FM. Over 25 stations in Detroit area 
on this frequency. 432.9MC xtals available for most FM 
equipment (inquire). Just arrived: lots of clean 160MC 
12V transceivers, with manuels. Send for latest list 
(S.A.S.E. appreciated). Newsome Electronics (Ray, 
K8TJP), 2670 Pinctree, Trenton, Mich. 48183. 


HAVE COLLINS 75S3, 32S3, 62S1 and 516F2, Johnson 
6N2 Thunderbolt. WANT 16 mm movie outfit. K71MH 
James F. Bingham, P.O. Box 516. Beaverton, Oregon. 
97005. 


EICO 753 TRANSCEIVER with transistor V.F.O. 
$180.00. EICO mobile transistor power supply $70.00. 
Both excellent. Don Norman K8LLZ, 204 Emerson Court. 

Elyria. Ohio. 


TWO BEDROOM FRAME HOUSE on large 52' by 170- 
lot. Land values are still climbing. Has good potential. 
Will sell completely furnished (ham gear not included 
but will consider leaving 60' tower, rotor and beam be¬ 
hind) panoramic view of downtown. Good residential 
neighborhood. Stores, schools, etc. close. Asking $26,900. 
Call or write Iverson, WA6ZCQ 1312 Micheltorena 
Street, Los Angeles 90026. Phone No. 3 1581. 


SB-33 SB1LA L.P. filter. New condition with manuals - 
original boxes. Transceiver tunes I 60KC of transmitter 
freq. $360. WIDFN 69 Tahattawan Rd. Littleton, Mass. 

WANTED: TELETYPE EQUIPMENT R-388. 51J-3 R- 
390A. Cash, or trade for new amateur equipment. AI1- 
tronics-Hownrd Co., Box 19, Boston, Mass. Tel-617-74'2- 
0048. 


NCX5 TRANSCEIVER—NCX-A Power Supply, Perfect 
—used 20 hours $425.00 WA4GYA. 2207 Harvard, Ft. 
Myers, Fla. 33901, Phone WE. 6-1726. 


WANTED: BC 221—Original-Calibration Book—Accu¬ 
rate—Good condition. No modifications. Full details and 
price. Tel 899-7570. Howard Ell. 206 Pearce Ave. Point 
Pleasant, N.J. 
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LIKE SIDEBAND? SWAP like new HT37 /or Heath 
Apache or Viking Valiant. C. J. Dixon, K9BQW, 18186 
Chicago Ave„ Lansing, Illinois 60438. 

300 WATTS SSB TRIBAND transcriver galaxy 360 with 
power supply—excellent condition, $260—Tony Aasenza, 
10724 Campana Way—Ranclio Cordova, Calif. 96670. 

LOW MILEAGE DELUXE DRAKE 2B and HT-37 with 
coax-relay, microphone. $460 Arm. HO-10 excellent, $46. 
B. Binder, 26 Sarah Drive, Spring Valley, N. Y. 10977. 
914-352-1482. 

DRAKE 2A RECEIVER, speaker $125. C. E. 20A and 
VFO $76. Sorry no shipping. R. Mensing 3160 Waverly, 
Palo Alto, Calif. 326 6884. 

QSL CARDS? 7 7 7 7 WHOLESALE prices. “America's 
Finest” Samples 2Kd DeLuxe 35<. Sakkers Printery, 
W8DED, Box 218, Holland, Michigan 49423. 

TO 18 FIELD EFFECT TRANSISTORS $1.96, resistors, 
capacitors, transistors, diodes, and many other bargain 
packs send for list to: Solid State Pax. P.O. Box 206, 
Dorchester, Mass. 02014. 

ESTATE SALE and bargain list. Send for it and include 
SSAE. Write Paradd Sales and Engineering Service, 280 
Route 10, Dover, N. J. 07801. 

TRADE: Preamp CQ May '63 3 nuvistors 10-80M; Wen 
2 speed %” drill Wlacc; Hy-Gain 4BD W1100' RG 69 u 
6-20 M. OFFER: Stephen Clifton, 800 W. End Ave., 
N. Y., N. Y. 10026. 

RTTY GEAR for sale. List issued monthly. 88 or 44 Mhy 
toroids Ave for $1.76 postpaid. Elliott Buchanan, W 6 
VPC, 1067 Mandana Blvd. Oakland, Calif. 94610. 

FOR SALE: BC610E; BC 614 Speech Amp; KWS1; 
32V1; ART 13; R388 Recv’r. W2ZOL. 

EXCESS GEAR AND PARTS, vac, variables, variable 
coils, tubes, meters, transformers, 2kw linear, diodes 
(HV), etc. Stamp for complete list. W6MCS, Rt. 1, 
Box 666, Arroyo Grande, Calif. 

FOR SALE: COLLINS STATION $1100.00. 76S-1 with 
Waters Q-multiplier, matching speaker $326.00. 82S-1 
with 616F-2 power supply $460.00. 30L-1 Linear $425.00. 
Purchased new. Kept in air conditioned quarters. Abso¬ 
lutely perfect, mint condition. Will bear most scrupulous 
inspection. New Avionics gear considered. K9DMG, Perry 
Mowery 21 Waibel Road, Bartonville, Illinois, Phone 
697-6697. 


FANTASTIC HAM LOCATION atop 1000' hill 180° view 
of PaciAc Ocean Antenna OK Two story 3 bdrm 2% bth. 
2 dens 2 yrs old. shop area B. Ward WB6DLQ 3149 
Altalaguna Blvd. Laguna Beach, Calif. Tel (714) 494 6110 

SBE-33 with mike and DC supply $260.00; SB1LA 
matching Linear $160,000; DX60A $66.00; HG-10 VFO 
$30.00; W0NAE, James R. Boyer, R.R. #3, Watertown, 
South Dakota, 67201. 

WANTED: MODEL 28 TELETYPE, R-388, R-390A, cash 
or trade for new amateur equipment. New NCL-2000, 
$600. Alltronics-Howard Co., Box 19, Boston, Mass. 02101. 
617-742-0048. 

STARTING HAMMARLIJND HX-50; HX-50A; Problem 
Information Group. What problems-troubles have you 
had??? Data will be tabulated and available no charge. 
WA3CJC- 218 Cook Avenue, Ridgway. Pennsylvania, 
16863 

1296 MC MOONBOUNCE EQUIPMENT, crystal control, 
receiver, transmitter, paramp, 16 foot Aberglass dish, 
SCR-584 autotrack, pedestal; offer over $1,400 takes, 
F.O.B. Chiloquin, Oregon, Steve Mieth, K7VXC, Box 324. 

EXCEPTIONALLY GOOD EQUIPMENT. Hallicrafters 
SX-101A-$260, Johnson Valiant—$250, Hy-Gain TH4 A 
Ham-M with cables—$110, RCA 156 C oscilloscope $25. 
Will negotiate on the lot. Substantial associated equip¬ 
ment. Bob Yarmus, K2RGZ, 632 Lefferts Ave., Bklyn, 
N. Y. 884-6336 or SL6-7044 after 6 P.M. 


ARROW SPECIALS FOR SEPTEMBER 

H46 Headset/Boom-mike. . 

.... New 

14.95 

T17-D Carbon Mike. 

.... New 

7.95 

RS38A Carbon Mike 

.... New 

9.95 

HS33 Headset 600 Ohm 

.... New 

6.95 

HS23 Headset 4000 Ohm . 

.... New 

6.95 

H58/U Headset 8000 Ohm 

.... New 

3.95 

HS30 Headset 600 Ohm . 

... New 

2.50 

RM52 Phone Patch . 

, . New 

2.95 

TR29 Multimatch Trans. 

... New 

.98 

ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 

CHICAGO. ILLINOIS 60616 


EVANSVILLE AMATEUR RADIO SUPPLY 


September Demo 


Drake TR-4 
Drake R4-A 
Drake T4-X 
Swan 350 
SBE 34 
Galaxy V 


Specials 
Mark I Lin 
Mosley TA33 
Hy-Gain TH3MK2 
Ham M Rotor 
TR 44 

Eico 753 F/W 


Contact Bill Ogg or Daw Clark at 
Evansville Amateur Rod io Supply 
1306 E. Division St. Evansville, Indiana 422-4551 


CQ de W2KUW 

5% BONUS!! 

Paid over any top otter tor any piece i 
ground radio units, also test equipments All types et 
tubes. Particularly Iookingtor 4-250 . 4-400 . 833A 
. 304TL • 4-1000A • 4CX5000A, et ol. 17L • SIX 
• 390A • ARM • GRM • GRC * UPM * URM * USM 

TED* DAMES CO. * 310 Hickory St., Arlington, N.J 


COLLINS MECHANICAL 

center freq. 6 db bandwidth 3.1 KC, 60db band 
width 6.5 KC. „ 

VARIABLE CAPACITORS— R/C s o" 7™ f lllev 

2 section—180” rotation, H" shaft W/21/2 pulley 
wheel. Dim. 21 /b" x 1 Vi" x 1 Vi . , Him 

2 section—180° rotation. Vernier drive shaft. Dim. 

3 ^ectiorv^-180” rotation, % shaft. Dim. 3 Vi x 1 1 2 

3 'section—180” rotation, %" shaft x 2'// long 
with 2" diom. pulley wheel. Dim. 4^x 2^ x^L/^ 

P-5883-3 Tonk Coil, con be used in Audio Circuits or 

Spe^rs^°r. d 7500 turns of #39 Double Polyurethane 
Wire tapped at 2900 turns. 

2 Coil when tuned to 750 cycles with .047 
plus/minus 1% mfd cap. to have a Q 
of 6 plus/minus 1. , , . , nn , 

3. Inductance to be 1.6 hy plus/minus lu/o 
in max. pos. 

4. Min. inductance to be 600 m hy max. 

5. D.C. resistance stort to finish 770 ohms 
plus/minus 10%. 

6. D.C. resistance start to tap 232 ohms 
plus/minus 10%. 

P-5883-4 Tonk Coil, some applications. 

Specs; 1. 6500 turns of #38 Double Polyurethane 
wire tapped ot 2500 turns. 

2 Coil when tuned to 1000 cycles with .033 
plus/minus 1% mfd cap. to hove a Q 
of 8 plus/minus 1. 

3. Inductonce to be 1.1 hy plus/minus 10% 
in max. pos. 

4. Min. inductonce to be 450 m hy mox. 

5. D.C. resistance start to finish 520 ohms 
plus/minus 10%. 

6. D.C. resistance stort to top 150 ohms 
plus/minus 10%. 

Wiring diogrom included with each order. 

.40 each 3/1.00 

Orders under 4.00 add .40 for post & pack. 

Government Warehouse, Inc. 

264 Shrewsbury Ave., Red Bonk, New Jersey 07701 
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# Very difficult circuit this hour. 

* Next higher frequency may be useful this hour. 

Good: 1-3, 6-8, 14-18, 21-27 
Foir: 4, 5, 9, 13, 19, 20, 28, 30 
Poor: 10-12, 29 

VHF DX: 8-10, 14-17, 21, 29, 30 
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W2NSD/1 

never say die 


de W2NSD/5Z4 

This is being written while on "safari” in the 
remote wilds of northern Kenya. I put safari 
in quotes because the 1966 concept of a safari 
over here is probably quite different from any¬ 
thing you have in mind. It certainly is different 
from the stories I have read and movies I have 
seen down through the years of safaris. Per¬ 
haps I should disclaim here: readers who want 
only ham info in their ham magazine should 
turn to the next article because there is abso¬ 
lutely nothing of amateur radio to follow. 
Readers who have mistaken 73 for Holiday or 
Venture may be interested in the adventures of 
a newcomer to Africa. 

The trip over here from Boston was sup¬ 
posed to take just one day. Jim Cotten W5PY1 



Wayne with guides and waterbuck. 


and Larry Frank WA6TCI arrived on Monda 
night and I picked them up in Boston an 
drove them up to the 73 headquarters for 
day of getting acquainted. Larry had bee 
with me in 1963 on the 73 tour of Europe 
On Tuesday we finished our packing and ha 
a long QSO with Robby 5Z4ERR in Nairob 
Robby answered a lot of our questions for u: 
When we finished our QSO with Robby w 
were called by 9Q5HF in Linga in the Conge 
We are planning on visiting Ed after our safai 
and visit to Kenya. Ed assured us that w 
could visit the Congo in perfect safety. Ths 
was comforting. 

Jim Fisk WA6BSO/1, who is minding th 
button factory while I’m away, drove us a 
down to the airport Tuesday evening. We ha* 
gone to lengths to make sure our baggage wa 
within the weight limit of 44 pounds eadt 
providing they didn’t weigh us with our ham 
luggage. Our flight was by Alitalia to Rom 
and then, with about a two hour delay, Alitali 
on to Nairobi. With everything conneetin, 
right we should leave Tuesday evening am 
arrive in Nairobi the following evening. I 
took us three days to get to Nairobi. 

The flight started off an hour late, makin 
us a little nervous about that connection i) 
Rome. They had oversold the tourist compart 
ment and the three of us had to suffer througl 
the ten course dinner and champagne of th 
first class section. The seats were much large 
and roomier too, but not really comfortabL 
enough to promote much sleep. We arrived thi 
next morning in Rome rather pooped. OK 
where do we find the Nairobi plane? Th' 
Alitalia people looked nervously at each other 
Where is it? Well, you see, we er . . . ah . . 
had to cancel that flight. Today is Wednesda; 
and we think we will have another flight oi 
Saturday. Certainly by next Tuesday. In th 
meanwhile you will be the guests of Alitali 
You will stay at a nice hotel with rooms a 
meals paid. 

How about alternate ways of getting t 
Nairobi? No, very sorry, but we have checker 
that and all flights are fully booked. You’d bes 
wait for our Saturday flight. Most of the peopl 
caught in this situation just gave up and we 
to the hotel. Not us. Jim grabbed an airlin 
manual and started looking up possible wa 
of getting from Rome to Nairobi ... via any 
where. Of the many possibilities the be 
seemed via Tel Aviv or via Athens. We trie' 
for reservations on these two paths and botS 
came through for us. We flipped a coin and 
was Athens. That would get us into Nairol 
by Friday noon. 

(Continued on page 96 
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Integrated Circuits 

How will they affect you? 


Tiny integrated circuits are making a big 
noise in the electronics industry. In the past 
year or so, they’ve just about taken over the 
jobs once held by transistors in computers. 
Now IC’s are creeping into consumer products 
like TV sets and portable radios; they may 
take them over completely in a few years. 

So what are integrated circuits? What do 
they do? How are they different from more 
familiar electronic components? How are they 
used? And most important, how will they 
affect our hobby? I hope this article will give 
a short, if incomplete and oversimple, answer 
to these questions. 

What are integrated circuits? 

Integrated circuits are electronic circuits 
made from miniature electronic components 
mounted on small insulators. Some IC’s have 
been around a long time. Remember the flat 
Couplates used in radios and TV sets? These 
small ceramic plates with resistors and capaci¬ 
tors printed on them can take the place of 
many larger individual components. Couplates 
are simple integrated circuits. 


IC's can offer these advantages over con¬ 
ventional components and construction: 

Versatility 

Reliability 

Light weight 

Low power requirements 

Low cost per function 

High input impedance 

Wide frequency response 

Small size 

High gain 

Low phase shift 

Simple external circuitry 

Easy gain control 

Possible disadvantages of IC's compared to 
conventional circuitry: 

Parasitic capacitances between components 
Parasitic transistors and diodes 
Only small capacitors can be used (under 
500 pF) 

Only small resistors can be used (under 
100 k) 

Inductors can't be included in IC's 
1C resistors aren't precision 
1C resistors have high temperature coefficient 
An individual can't design his own IC's 
"1C circuitry is different" complain some 
hams 


Rut the IC’s that are attracting so much 
attention now are different from earlier ones. 
They contain not only resistors and capacitors, 
but also diodes and transistors. These inte¬ 
grated circuits are of two types: monolithic 
and hybrid. A monolithic IC is formed from 
a single chip of silicon. Components and con¬ 
ductors are etched on its surface by clever 
photographic and chemical processes. The 
chip is mounted on a small terminal block 
with thin wires soldered from the proper 
places on the surface of the chip to the ter¬ 
minals. Then the whole assembly is mounted 
in a sealed case or dipped in plastic for pro¬ 
tection. 

A hybrid integrated circuit is basically a 
monolithic IC chip with small components 
made from thin films of nichrome or other 
materials mounted on its surface. These films 
can be used for components that can’t be 
made from silicon, such as high-value resistors. 
Another name for this type of integrated cir¬ 
cuit is thin film. 

Most IC’s have been made from silicon, but 
experimental ones have used other semicon¬ 
ductor materials. The transistors in present 
commercial IC’s are conventional bi-polar de¬ 
vices, but various types of uni-polar transistors 
such as field effect transistors have been used. 
IC’s using FETs probably will become more 
popular as their prices come down. 

It’s easy to draw the schematic of an IC 
since it’s composed of more-or-less conven- 
(Continued on page 120) 



Fig. 1. Schematic of a very simple, but typical, 
type of integrated circuit. 
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Ed Marriner W6BLZ 
528 Colima Street 
La Jolla, California 


El Marrinero 

A Portable SSB 80 m Transceiver 


This is an 80 meter SSB transceiver for the 
man who hasn’t everything. It lias an input 
of about 70 watts, and is built out of old 
standard radio parts, partially because they 
are cheap. Call it a pre historic monster if you 
wish; it works fine. The only argument for 
building this rig is that it is a complete unit 
with the power supply all on one chassis, and 
it is a little cheaper than buying a one-band 
kit. It might take a little too much experience 
for the average amateur, but the old soldering 
iron artists should not have too much trouble 
with the straightforward circuits. 

The original idea for building this trans¬ 
ceiver was to have something around the 
shack that could be- taken on vacation trips 
without worrying that knocking around would 
destroy its resale value. The time spent build¬ 
ing the rig, however, left some pensive 
thought on the future of amateur radio. Let’s 
face it, gone are the days of building an os¬ 
cillator-amplifier rig in one afternoon, it took 
several months to turn this one out. You have 
to be a real nut to build anything these days. 
It should not be too far in the future when all 
you have to do is go to the radio store and 


buy a transistor board all made up and just 
plug in the parts. Why not? All of the circuits 
are worked out and are standard. 

There are today plenty of amateurs in all 
parts of the world who are not as lucky with 
their dollars as we in the U.S.A. They are 
also tied up with import taxes and the high 
cost of radio parts. They still are high up on 
the list of surplus part users, so this article 
will be a big help for them. This rig is small 
and came out about the same size as any tran¬ 
sistorized rig using the equivalent power input. 
It should do the job for the boys overseas be¬ 
cause it is portable, compact, and vet cheap. 
If this proves anything, we might say that the 
old parts still have some good qualities, and 
are still mechanically reliable, even though it 
may not be progress if that is what we must 
have in our radio magazines. 

Theory 

This SSB transceiver tunes from 3.75 to 4.0 
MHz using a VTO made with the variabl 
capacitor taken out of an ARC-5 transmitte 
for vernier tuning. The input to the transmit¬ 
ter portion is about 70 watts PEP, and the ri 
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ig, 1. Block diagram of El Marrinero, a portable circuit is quite simple for a sideband transceiver. 
0 meter SSB transceiver built by W6BL.Z. The Optional VOX is shown in Fig. 6. 


5 all self-contained with the 700 volt power 
upply all on one chassis. It uses a Collins 455 
Hz mechanical filter which can be obtained 
»y sending $26.50 to Mr. Don Iacoboni, Col¬ 
ins Radio, 19700 San Joaquin Road, Newport 
leach, California. Ask for the amateur type 
liter, F-455-FB-2.1 with a 2.1 kHz band- 
vidth. This unit is cheaper than the other 
liters used in commercial equipment. 

Here is how the rig works: The block dia¬ 
gram is Fig. 1, the schematic Fig. 2. In the 
eceiving section a 80 meter signal from the 
mtenna passes through a TR switch composed 
if a 6 watt 120 volts lamp and two diodes, 
md is fed into the antenna coil. The tuned 
iignal is then applied to the grid of a 7360 
nixer tube directly without any rf stage. Here 
he signal is mixed with the VFO and comes 
nit at 455 kHz and fed into the mechanical 
Uter by two relay contacts. The input and 
mtput of the filter is tuned to 455 kHz by a 
ixed 130 pF capacitor across its input and 
mtput. After passing through the filter the 
iignal is amplified by two stages of 6BA6 if 
implication, detected in a product detector 
md then audio amplified. A VC is obtained by 
ectifying voltage from the first audio tube 
md applying it to the 7360 and the two if 
rubes. It is simple and effective. 

In the transmit position the low frequency 
crystal oscillator (456.360 kHz) is applied to 
a diode ring modulator and combined with 
the audio speech. The output of this modu¬ 
lator is sent through the filter by relay con¬ 
tacts, and amplified by one stage of 6BA6 if 


amplification. The plate voltage is applied to 
this tube at all times because it is used in both 
transmit and receive position, while the sec¬ 
ond if tube is only used in receive position. 
After the signal comes out from the first if 
amplifier it is mixed with the VFO signal 
(3.3-3.555 MHz) in a 12AT7 mixer and comes 
out in the 80 meter phone band. (This include 
the Canadian portion) The five volts of rf 
produced by this mixer is enough to drive a 
6AG7 driver tube that in turn drives a 6146 
which has about 600 to 700 volts applied to 
its plate, at about 150 mA. The output signal 
is coupled to a coax 52 ohm line by tapping up 
from the ground end of the coil. This works 
satisfactorily and makes for simple tuning 



Back view looking toward the front panel. The car¬ 
rier balance pots were later moved to the front 
panel for operating convenience. 
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Bottom view. The base of the 6AG7 driver is 
shown in its shielded compartment. 


compared to a pi network. A small antenna 
tuner can be made with broadcast type receiv¬ 
ing capacitors, or fed directly into a di-pole or 
mobile whip type of antenna. 

It should be pointed out here this rig can 
only be used on 80 meters because it is single 
conversion. The YFO being only 455 KHz 
away from the output signal would prohibit a 
tuned circuit from tuning it out on 7 MHz. It 
could be done with more tuned circuits. More 
tuned circuits are necessary as you increase 
in frequency to accomplish the same rejection. 

Construction 

This transceiver is built in a California 
Chassis cabinet LTC #470 which has included 
a chassis 5% x 1 FKs x 8-14 inches. Layout is 
shown in Fig. 3. Since this rig was a bread¬ 
board there might be a better arrangement, 
and an experienced constructor might find it 
desirable to re-arrange some of the parts. If 
parts are placed in other positions be sure and 
keep the 7360 as far away as possible from 
any choke or power transformer field to pre¬ 
vent its being modulated. It is a good idea to 
keep the audio section shielded off from the 
diode rectifiers, and filter chokes. Diode recti¬ 
fiers often develop large transient signals 
which can be picked up in a high gain audio 
amplifier if it is too close. This receiver is 
absolutely clean from hum and diode switch¬ 
ing noise in the parts placement shown. 

The constructor might have thoughts of us¬ 
ing a variable capacitor to gang tune the slug 
coils lor the mixer-driver-amplifier. If this is 
done good shielding will have to be used to 
prevent picking up rf causing oscillations. 


Keep even the slug coils small. Using fixe 
250 pF mica capacitors across the coils 
tuning range across the 80 meter phone ban 
is satisfactory without too much falling off < 
drive without re-adjustment of the slugs. 

One of the main feature of this transeeivt 
is that the power supply is mounted on th 
chassis. More space could be saved if a tran: 
former could have been obtained with a bit 
winding, but this transformer only cost $2.9" 
and it has a filament 6.3 volts at 9A, and th 
secondary handles 210 mA. 

Construction was started by mounting th 
power supply in one corner of the chassis an 
wiring it so that the available voltage coul 
be used to check out the circuits as they wer 
completed. 

Next in line was building the VFO and the 
finishing the receiver portion. Nothing wa 
finished until the receiver was operating, an 
then construction was continued on the tran; 
mitter section. 

Low frequency crystal oscillator 

Since most amateur operation on 80 metei 
SSB is on the lower sideband, and been us 
crystals are expensive, only the 456.360 kH 
crystal was used. This crystal can be obtain© 
by writing to Mr. P. M. Freeland, Interna 
tional Crystal Co., 18 North Lee street Okla 
homa City, Okla. and asking for the speck 
amateur crystal for this frequency in a F-60 
holder. It will cost about $8.00. If this is to> 
much the other solution is to buy a 50 cen 
surplus crystal marked Channel 46 and edg 
sand it down to the proper frequency. Some 
times by buying a number of these surplu 
crystals, one will be found that is good 
enough, or far enough down on the slope o 
the filter that it will sound okay. The crystal 
are spot welded to the crystal with smal 
wires, but if a holder is made with a clothes 
pin and held carefully the edge can be sandei 
on sandpaper enough to increase the fre 
quency. These crystals are more sluggish ti 
make oscillate and a 60 mH rfc may have t< 
be used in the grid of the 6BH6 oscillate 
rather than the 2.5 mH shown. It is a goo< 
idea to use the 6BH6 as some tubes just don’ 
work. Many oscillator circuits were tried an< 
this particular circuit gave the most output 
At first the 30 pF capacitor was not used fron 
the grid to ground but the oscillator did no 
come on every time. Various values were triet 
and the 30 pF seemed to be the best compro 
mise. The crystal oscillator puts out 15 volt 
of rf and it was found that 6-9 volts wen 
necessary for the product detector. If les 
voltage is applied to the detector loud signal; 
do not mix. The cathode follower was needec 
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Rg. 2. (Opposite page). Schematic of El Marrinero. 
\ .01 nF capacitor between the 2000 carrier bal¬ 
ance pot and the cathode follower. 

because both signals could not be taken from 
the same point because of the by-passing ef¬ 
fect of the .01 gF in the ring modulator. It 
just shunted the signal on the detector to too 
weak an output. The solution of taking the 
product detector from the oscillator plate and 
varying the coupling capacitor (50 pF) value 
to the product detector, a 6-9 volt rf signal 
could be set. The 100 kQ resistor on the grid 
of the cathode follower does not load the os¬ 
cillator down and the signal for the modulator 
can now be taken off from the 3.3 kQ cathode 
resistor which is now a low impedance point. 
This better matches the diode modulator and 
we have 5 volts here to apply to the arm of 
:he balance potentiometer. 

While we are talking about the ring modu¬ 
lator it could be mentioned some of the early 
photographs of the rig showed the balance 
pot above the chassis on a bracket. It was 
later moved to a panel control, which in con¬ 
junction with a pF trimmer capacitor nulls 
nut the carrier. The pF balances out the fixed 
30 pF added on the other side of the modu¬ 
lator to obtain a greater null. This is necessary 
because the pot has a metal cover and being 
bolted to the chassis has unbalanced capaci¬ 
tance. It was found un-necessary to use the 
extra capacitors if the pot was insulated from 
the chassis. 

The vfo 

Because of the high value of shunting ca¬ 
pacitance across a small inductance this oscil¬ 
lator is mechanically and frequency stable. To 
me it is amazing having built many type of 
oscillators that seemed to drift forever. Theory 
is probably un-necessary since the 180 pF 
variable capacitor from the ARC-5 transmitter 
padded with a 50 pF APC type capacitor, and 
12 turns of #20 en. wire wound on a % inch 
ceramic form just tunes the 3.75 to 4.0 MHz 
amateur phone band. The oscillator itself of 
course is tuning 3345 to 3555 kHz. 

A cathode follower was used after the VFO 
to prevent any pulling effect on the oscillator 
which might or might not occur. If the VFO 
was just used in a receiver the follower would 
not be needed. It might seem strange that a 
9002 tube was used for the oscillator in place 
of the 6C4. Either one will work, but the 9002 
is smaller and could be fitted between the box 
and transformer with no room to spare. 

No measurements have been made on the 
oscillator stability, but from a cold start it does 
not drift off from a SSB signal. It has been 



VFO box. Note the coil wound on the ceramic form. 


used in several receivers with excellent results 
without any temperature compensating. 

Receiver 

Pages have been writen in QST on the 
merits of using the 7360 tubes as a front end 
and mixer because of its low inter-modulation. 
We used it to do away with an rf stage. It was 
found the grid coil should be an air wound 
large coil if possible for the best selectivity. 
The 4.5 MHz sound if cans were tried and 
found too broad. Because of room restrictions a 
compromise was used by winding 28 turns of 
#28 wire on a XR-50 coil form with ten turns 
on the bottom for the antenna. It works half 
way between the two other coils and is satis¬ 
factory. During the experiments with this tube 
several rules must be followed, the supply must 
be set at 200 volts by adjusting the 10 kQ 2 
watt value of resistor. Otherwise the 1200 ohm 
cathode resistor value might have to be 
changed. In some instances the plate load 
resistors have to be lowered to 27 kQ and the 
cathode resistor varied for best output mixed 
signal if a lot of output is desired. The cathode 
value can go as low as 600 ohms. When build¬ 
ing this mixer observe that the accellerator 
has 175 volts on it, the two plates 150 volts 
and 2 to 4 volts of rf from the VFO to swing 
the beam. If these tolerances are held there 
should be no problem. AVC can be put on the 
tube after the receiver is finished and for pre¬ 
liminary adjustment the AVC bus can be taken 
oif and the 100 pF coupling capacitor left out 
if desired. There seems to be some advantage 
in using AVC on this tube where strong local 
signals are heard. 

The signal from the 7360 mixer is fed into 
the mechanical filter which is tuned by a 130 
pF capacitor. Whether this value applies to all 
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Fig. 3, Layout of El Mar- 
rinero as built by Ed 
Marriner W6BLZ. 


Collins filters is unknown but should be very 
close to a practical value. This one was found 
by putting a variable capacitor across the filter 
and tuning it for resonance and measuring the 
value. 

If stages 455 kHz 

When the signal comes out of the filter it 
goes into a 6BA6 if stage. Here is where most 
constructors run into trouble trying to prevent 
the stage from oscillating. In anticipation the 
cathode resistor was increased from its normal 
value of 68 ohms to 120 or 220 ohms and it 
is suggested that the new J. W. Miller 913-C.T. 
transformers be used. The grid tap on these 
has been placed one-third of the way down 



Final amplifier, tank coil and TR switch. 


from the top of the coil to lower the grid 
impedance. You will notice that the coupling 
to the second if is taken off from the primary 
of the first if transformer by a .005 pF capaci¬ 
tor. Smile if you will, but it serves two pur¬ 
poses, it allows the mixer grid to return to 
ground and it gives more gain plus it stops 
oscillations. This coil incidentally was modified 
by squeezing the coils to within one-half inch 
of each other. This can be tricky but by 
scraping the glue from the rod and inserting a 
spacer one-half inch thick the coil can be 
pushed up against it by taking a piece of wood 
and drill a half inch hole in it and slipping it 
over the rod. If this is not done the pi will push 
out or the coils will two-block and won’t come 
apart, (voice of experience!) It is necessary to 
push the coils together to obtain enough cou¬ 
pling to the 12AT7 mixer grid. The coupling 
from the primary to the second if does not 
effect the selectivity because we are using a 
mechanical filter. 

Since the placement of the coils in this trans¬ 
ceiver layout were six inches apart a piece of 
RG-1.74 was used to bring the signal from the 
.005 to the grid of the second if tube. This 
extra capacitance was too much for the 100 
pF tuning the first if can and 80 pF had to be 
put inside the can in place of the 100 pF. 
The second if can tuned without modification. 

Product detector 

This product detector is becoming very 
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RF PROBE 


50 pF 


IN34A 



IM 

-VSAr- 

.001 V F 


-O 

TO DC INPUT ON 
HEATHKIT VTVM 

-O 


THIS CAN BE BUILT INTO A METAL TUBE SHIELD, 

USING A 9-PIN SOCKET 

Fig. 4. RF probe for tuning up El Marrinero. 


popular as it saves a tube. Just don’t use silicon 
diodes or it won’t work, there has to be in¬ 
ternal leakage. The original circuit used IN67’s 
but lN298’s and lN38’s have been used. The 
RFC keeps the rf from getting into the audio 
which might cause hissing. A 47 kQ resistor 
works just about as well as the RFC. 

This completes the receiver. To align it it 
would be nice to have a signal generator or a 
455 kHz crystal, however, if you don’t just 
tune in an 80 meter signal and peak the if cans 
for maximum output. Remember to ground the 
AVC bus before tuning. 

The rectified audio used for the AVC will 
go up to 15 volts on loud signals. The length 
of time it holds up can be varied by changing 
the value of the 2.2 MQ resistor and the 0.6 
pF Mylar or low loss capacitor. The hold-up 
time can be watched on a VTVM voltmeter. 

With an rf probe make sure that at the 
junction of the two diodes of the product de¬ 
tector have 6 to 9 volts, if there is not enough 
voltage such as 2 volts, the signals will sound 
distorted or not mixing. This can be very 
apparent if you just pull the crystal out if 
you care to see what it sounds like with no 
injection. 

It might be mentioned that the screen of the 
6CX8 must be by-passed with a heavy capaci¬ 
tor such as the 4 pF to obtain increased gain. 
With this by pass no capacitor is necessary on 
the cathode. The screen voltage is held con¬ 
stant by the 33 kQ resistor voltage divider, 
making this tube different from using a 6AQ5 
where it is not necessary. 


22k 



Fig. 5. 1200-Hz tone oscillator for inserting a sig¬ 
nal into the microphone jack to produce a signal 
for tuning. Construction isn't critical. 


Confidentially this is a pretty good receiver, 
simple and easy to build except for taming 
oscillations in the ifs. 

Test equipment 

There is no limit on the amount of test 
equipment that could be used when building 
SSB equipment. Many look with awe or 
askance when I say this rig was built with 
just a grid-dip meter, Heathkit VTVM and 
an rf probe and a borrowed RCA signal gen¬ 
erator which had a variable output so that 
initial voltage injections could be found. A 
similar rig was built without the generator and 
only a 200-500 kHz receiver used to listen 
to the signal at 455 kHz before it was mixed. 
Most of the SSB trouble come from mixing 
or oscillations in the 3.8 to 4.0 MHz region 
of the driver or final amplifier tubes. A re¬ 
ceiver in the 3-40 MHz frequency range would 
naturally be helpful listening to the VFO and 
the final signal but you could get by with 
just a CDO. Once the 80 meter signals are 
picked up you can use them to test and align 
the rig. The test gear ranges then from nothing 
to as much as you can lay your hands on. The 
more you fuss with building the gear, the less 
test equipment you need and more ways can 
be found to improvise. for any particular ad¬ 
justment. I find a calibrated capacitor handy 
when trying to find out what value of fixed 
capacitor to put across a coil. A GDO is handy 
for finding a coil’s resonance. A field strength 
meter is handy to balance out the carrier, or 
when tuning up into a dummy load. The old 
“Q” fiver tuning 200 to 500 kHz is nice to 
listen for the first squeek of life out of the 
6BA6 if amplifier. At least you know you are 
SSB on 455 kHz. An rf probe is a necessity; 
see Fig. 4. 

Transmitter portion 

Here we are at the transmitter portion. 
When we are through with this article you 
have had a course in SSB transciever con¬ 
struction. 

Many circuits were tried before ending up 
with this present configuration. Each time the 
rig was finished something new appeared to 
cause circuit changes. Originally a 7360 was 
used for the balanced modulator. It seemed to 
work fine most of the time, however, every 
once in a while carrier would appear. The 
trouble was traced to changing accelerator 
voltage, which caused upbalancing of the car¬ 
rier. The tube being in the field of the choke 
also caused carrier imbalance as the field 
around the tube changed. The circuit was 
changed to the more stable diode ring modu¬ 
lator. 
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The circuit has been described up to 
he 12AT7 mixer where we squished the if 
oil together to drive the grid of the mixer. 
?he VFO signal was picked up by a field 
trength meter in the mixer output coil. The 
mall capacitor between its plates was varied 
tntil the signal from the VFO was reduced 
nd the coil tuned up by feeding a tone into 
he audio input of the transmitter. The output 
if the mixer should be about 5 volts of rf 
o drive the 6AG7 which builds the signal up 
o 30 volts of rf sufficient to drive the 6146 in 
UB-1. A shield box was put around the 6AG7 
ocket and a shield across between the grid 
nd plate pins to prevent oscillation. The sig- 
lal was carried to the 6AG7 grid by RG-174 
oax. The output signal to the 6146 grid comes 
hrough the box by a feed-through insulator. 
Jsing this shielding technique the 6146 did 
lot need neutralizing. Since the grid circuit of 
he 6146 is tuned and coupled to the tank coil 
if the 6AG7 inductively to prevent VFO feed- 
hrough, it is prone to self-oscillation unless 
■xtreme shielding is used. If tuning capacitors 
md large coils are used they should be put 
n a box. For AB-1 operation the 6146 needs 
tbout 50 volts of bias. The 6AG7 bias is ad- 
usted for —10.5 volts so that the cathode can 
>e grounded. This tends to make a more stable 
Iriver tube arrangement. 

Tuning of the transmitter can be accom- 
>lished by inserting an audio tone into the 
nicrophone input (See Fig. 5 for a generator) 
>r by unbalancing the carrier control knob 
slightly. 

If you’d like to include VOX, the circuit 
: or it is shown in Fig. 6. 

Well, thats it. I’m proud of my little rig that 
*oes with me on vacation trips. Despite the 
struggle getting all of the bugs out of it I had 
run finding out for myself how the various 
SSB circuits work rather than just reading the 
oook. I’m sure there are many improvements 
:hat could be made but the rig sounds first 
?lass, and that is what counts. 

. . . W6BLZ 
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Fig. 6. Optional VOX circuit for El Marrinero, 


MASTER MOBILE'S NEW 



FOLD-OVER ANTENNA & COILS 


1 

I 



COIL AND 
WHIP 


f 10-15-20-40-80 

I METERS 

| New 36" and 48" Stainless Steel 
Laydown Extension used in con- 
i junction with miniaturized coils, 

I capable of handling 500 Watts 

’< AM. Adjustable one-piece whip 

and coil moves in and out of resonant 
frequency. Coils are 2Va" in dia., lengths 
range from 2" to 7" depending on de¬ 
sired band operation. Antenna coils de 
signed specifically to handle high power 
mobile operation while utilizing the 
small streamlined antenna design nor¬ 
mally desired for low powered mobiles. 
Extension lays over at 18". Extension, 
coil and whip maximum height 82". 
Constructed of stainless steel with brass 
fittings, corrosion resistant, weather¬ 
proof. Slim locking sleeve holds a rigid 
vertical position, extremely convenient 
in clearing garage doors, car ports 
and low overhangs. Extension terminates 
in a 3 / g "-24 stud at both ends for 
additional uses. 



BANDWIDTH RESONANT FREQUENCY 
10 Meters — Approx. 100 to 120 KC 

15 Meters — Approx. 100 to 120 KC 

20 Meters — Approx. 80 to 100 KC 

40 Meters — Approx. 40 to 50 KC 

75 Meters —Approx. 25 to 30 KC 


POWER RATING: AM-dc input 250 Watts - SSB-dc input 500 Watts 


AM-29 36" Stain. Steel Laydown Ext 

Breaks at 18" (Fender or Deck ML) .$11.95 

AM-35 48" Stain. Steel Laydown Ext 

Break at 36" (For Bumper ML). 14.25 

AM-30 80 Meter Coil & Whip. 9.95 

AM-31 40 Meter Coil & Whip. 8.95 

AM-32 20 Meter Coil & Whip. 7.95 

AM-33 15 Meter Coil & Whip. 6.95 

AM-34 10 Meter Coil & Whip. 5.95 


DEPT. 73 AREA CODE 213, 731-255? 
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Bob Heil K9EID 
Holiday Inn East 
Columbus, Ohio 


Two Tubes for Two 

Get on two meter sideband with only two tubes 
(and a 20-meter SSB transmitter , of course). 


With the increase in activity and the tre¬ 
mendous amount of nightly QRM on the lower 
frequency bands, we are all forced to move 
up in the spectrum in order to enjoy our op¬ 
erations. Until now, most of the transmitting 
converters to allow lower frequency SSB units 
be used on VHF have been so complicated, 
that the converter costs more than the SSB 
generator! Here’s a unit that will let any 20 
meter SSB transmitter be used on two meters 
with a minimum of materials, time, and labor. 
The end result is most satisfying and will give 
you hours of pleasure without that darn QRM 
and lower frequency squabble! 

The “Two for Two” consists of a simple 
6EA8 oscillator generating 43.333 MHz in the 
triode section and multiplying that up to 130 
MHz which is fed into the cathode of the 
6360 mixer. A 14 MHz signal from the exciter 
is fed into the grids of the 6360 with a pre¬ 
wound 20 meter coil. This makes a very easy 
coil-winding job to construct the Two for Two. 
The coupling link in the coil can be moved to 
allow proper coupling for the amount of in¬ 
jection needed to drive the 6360 mixer-final. 

The power supply can be built on a sepa¬ 
rate chassis, or on the back of the converter 
chassis, depending on the method and space 
of using the Two for Two. The reason for this 
is that you just may have room in your existing 
lower frequency transmitter to allow the 
mounting of the Two for Two on the back 
panel or on a lip inside the top cover. The 
power supply would then be remote. In any 
event the power supply is very simple. I used 
an old discarded television transformer and de¬ 
signed the supply to give me all of the voltages 
needed, including that always troublesome bias 
voltage. So many of the bias voltages in equip¬ 
ment built today have the battery supplies that 
always cause trouble with dead batteries and 
consequent loss of tubes. This one is a very 
simple, but yet tremendously effective supply 


that allows complete cut-off of the final during 
the receive periods via SI. 

Construction of the unit is very simple and 
straightforward. The only item to watch dur¬ 
ing construction and layout is that you mount 
the 20 meter B & W input coil, L3 on top 
of the chassis and the final amplifier coil, L4 
underneath in order to allow complete shield¬ 
ing between the input and output sections. 
This also allows for the output meter to be 
mounted on the front lip of the chassis along 
with the plate and load controls of the final. 
The grid capacitor, Cl is mounted on the back 
portion of the chassis with the shaft extending 
through the bottom of the chassis. This con¬ 
trol need only be set once and forgotten, as 
any peaking of this section can be done with 
the exciter. If you desire to mount the con¬ 
verter in your present transmitter, merely build 
the rf section. This will make a small strip of 
chassis to mount inside the cabinet. The power 
supply is built on a separate chassis and re- 
moted. SI, the bias control, is most conven¬ 
ient as part of the antenna coaxial relay. This 
can be wired to work with your SSB trans¬ 
mitter therefore making complete control of 
the two meter station just as it is on 20 meters, 
VOX and all! 

The crystal socket can be mounted by sol¬ 
dering the pins of the socket directly to pin 
nine of the 6AE8 and a ground lug. LI is 
mounted as close as possible to pin one as L2 
is to pin six. This allows for the link from L2 
to lay close to pin two of V2, 6360. Both rotor 
sections of Cl are connected directly to the 
coil, L3, all above the chassis. Two small 
grommets are mounted at each end of L3 in 
the top of the chassis and the 10 ohm resistors 
are wired from pins one and three up through 
the chassis to L3. The two 470 ohm resistors 
are mounted directly on the coil form, L3, as 
the bias center tap is fed through another small 
grommet to the power supply station. C2 is 


16 


73 MAGAZINE 




V2 

€360 



Fig. 1. K9EID's Two for Two two meter sideband bond energy to 144 MHz. It can be used alone for 

mixer. This simple circuit converts 20 meter side- a few watts of SSB, or with an amplifier. 


mounted on the front panel so that the stator 
sections can actually slip right into the pins 
six and eight of the 6360 tube socket. Solder 
these connections and then solder the coil 
form, L4 directly to the pins six and eight, 
also. C3 is mounted directly to the right of C2. 
All of the rf output meter components are 
mounted on the front panel. Be certain to ob¬ 
serve the shunted resistor across the rf choke 
in the plate lead of the 6360. This is installed 
to prevent any self-oscillation of the rf choke 
and the final capacitor. 

Upon completion of the construction, which 
should take only one good evening of your 
time, begin tune-up by first measuring the 
plate leads with all power off with a VTVM 
to check for any shorts or misconnections. 
After this is determined, apply filament volt¬ 
age and wait for warm up. First measure the 
bias voltage at pin one or three of the 6360. 
SI should be open, or in the receive position. 
The voltage here should read around —50 
volts. Close SI and while continuing to read 
this bias voltage, adjust R1 so that the bias 
reads about —22 volts. Now observe the color 
of the 6360 plates. They should not be red. 
If they are, adjust RI until they show no 
trace of color; further checking will likely re¬ 
veal that the plate and screen voltages are too 
high as a result of differences in the power 
supply components. Adjust the resistances so 


that the plate of the 6360 reads +280 to 300 
volts and the screen +160 to 180 volts. 

At this time it will be necessary to begin 
checking the oscillator with the grid dipper 
for output. Adjust LI for maximum 43.333 
MHz energy. Then adjust L2 for maximum 
130 MHz energy. While using the dipper, ad¬ 
just L4 and C2 to resonate at 144 MHz. Now 
apply 20 meter energy' from the exciter and 
tune the plate and load control of the exciter. 
Adjust Cl for maximum grid drive to the 6360. 
The last adjustment will be to adjust the plate 
and load of the 6360 to your antenna system 
and set R2, meter shunt for mid scale reading 
with full carrier injected from the exciter. 
Don’t forget that SI must be in the transmit 
position in order to have any energy pass 
through the mixer and final of the Two for 
Two. The tube is completely cut off in the re¬ 
ceiver mode. 

This should complete your unit. A linear 
amplifier can be added for higher power, but 
is not needed for most two meter SSB com¬ 
munications. This unit runs a few watts PEP. 
With a fairly decent antenna system this signal 
can have the effectiveness of much higher 
power and will do quite nicely for those night¬ 
ly contacts without all the muss and fuss, 
though you may need an amplifier with more 
tuned circuits if vou have any TVI. Have fun! 

. . . K9EID/8 
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Top view of the 432 MHz 
mixer (top) and local in¬ 
jection generator. 


Del Crowell K6R1L 
1674 Morgan Street 
Mountain View, Cal. 
Photos: Ken Hetchler 


A Practical 432 MHz 

Transmitting Converter 


This easy-to-build and not-too-expensive converter 
will put your 10 meter SSB, AM or CW transmitter on 70 cm. 



Fig. 1. Schematic of the local oscillator and multi- MHz. It puts out about a half watt on 404 MHz 
pliers for K6RIL's transmitting converter for 432 for local injection for the mixer. 
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MATERIAL IS .032 BRASS - HOLE SIZES TO BE DETERMINED FROM PARTS USED 
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TOP VIEW END VIEW 

Fig. 2. Layout and construction of the local oscillator-multiplier shown in Fig. 1. Vz size. 


Like to get on 432 MHz? Activity on the 
band is increasing every- day, and the con¬ 
verter described in this article makes it 
possible for many hams to increase their fre¬ 
quency coverage and modes of transmission. 
This transmitting converter can be built at 
reasonable cost for operation on 432 MHz 
using CW, SSB, or AM. This is a linear sys¬ 
tem which reproduces the type of signal that 
is fed into it. The input frequency of 28 
MHz was picked to reduce spurious signals 
and be compatible with most 10 meter trans¬ 
mitters. It will work with simple transmitters 
designed for only CW and AM, or with more 
elaborate units that cover all modes of trans- 
ission. The construction follows in two parts. 
The transmitting converter and local oscillator 
chain are built as separate units to allow 
ersatility, and for easier installation into 
hassis with higher power amplifiers. 

Local oscillator chain 

This oscillator and multiplier chain shown 
n Figs. 1 and 2 uses inexpensive tubes. It 
tarts with one half of a 6J6 as a 50.5 MHz 
scillator. It operates at low plate voltage 
ith an 0B2 regulator for frequency stability, 
he three frequency doublers are nearly iden¬ 


tical with exception of the tank circuits. 

Last in the chain is a 6J4 grounded grid 
amplifier which delivers .5 watt at 404 MHz. 
This chain requires plus 150 V but can be 
used with plus 200 V and the output power 
will be approximately 1 watt. Good con¬ 
struction practice must be used as in most 
UHF circuits: direct connections, shielding, 
short leads, good bypassing, etc. 

By building the oscillator and multiplier on 
a separate chassis the builder can use it for 
other experimental work. The unit is fixed 
frequency. It can be mounted in any position 
as it doesn’t require constant adjustment. 

Variable capacitors used are JFD but any 
good quality piston capacitor can be sub¬ 
stituted. The largest expense is feed-through 
capacitors. These can be any coaxial type, 
threaded or solder-in, which are used in TV 
UHF tuners. These are easily broken, so use 
care in soldering them. 

Since the local oscillator chain will be 
needed for adjusting the transmitting con¬ 
verter I recommend that you build it first. 

The transmitting converter 

The converter is shown in Figs. 3 and 4. The 
balanced mixer uses a 6J6 with the 404 MHz 



-ocol oscillator and multipliers shown in Figs. 1 larger is for the transmitting converter and the 

d 2. The crystal is at left and output is at the smaller is for the receiving converter. The chassis 

ight. Notice that two output links are shown. The is made of brass. 
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432 MHz transmitting converter. The left com¬ 
partment is the input from the local oscillator and 
the 28 MHz exciter. The two center compartments 


are mixer plate and driver grid and driver plate 
and final grid. The output connector for about 5 
watts at 432 MHz is at right. 


local oscillator signal injected at the grids 
and up to 1 watt of 28 MHz signal injected 
into the cathode. 

The driver stage uses a type 5656 tube 
operating class A with -3 to -4 volts fixed 
bias. This tube has an internal screen bypass 
capacitor of 15 pF and doesn’t require ex¬ 
ternal bypassing. The circuit is push-pull 
delivering about 2 watts at 432 MHz. This 
tube was built by Raytheon for use as class 
A and C amplifiers in UHF equipment for 
military and commercial aircraft. It is avail¬ 


able through MARS or surplus outlets. Speci¬ 
fications can be found in ARRL Handbooks 
prior to 1955. The circuit could be rewired 
for a 6939 driver with good results. 

A 6939 in the output stage does a fine job 
as a linear amplifier operating class AB2 with 
fixed bias of -6 to -8 volts. Plate current varies 
from 35 mA with no signal to 90 mA with 
full drive. It will deliver up to 5 watts output. 
All stages in the transmitting converter are 
operated as push-pull circuits. The tank coils 
are balanced quarter waves with the ex- 


6J6 5656 

MIXER DRIVER 


6939 

AMP 



Fig. 3. Schematic of the mixer and linear ampli- be shown as series-tuned half-wave lines with C6 at 
fiers for K6RIL's transmitting converter. L6 should the end See the photograph at the top of the page. 
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MATERIAL IS .052 BRASS 


HOLE SIZES TO BE DETERMINED FROM PARTS USEO 



SIDE VIEW END V| E* 

Fig. 4. Layout, construction and coil data for the transmitting mixer shown in Fig. 3. Vz size. 


ception of the 6939 grid which uses half 
wave lines because of the high input capaci¬ 
tance. A quarter wave circuit would be too 
short to allow proper coupling. All lines are 
bent into a hair-pin shape. Most are bent at 
an angle as shown to conserve space and 
allow coupling between stages. 

The butterfly capacitors used are Johnson 
160-104 (9M11) and the tank is soldered 
along each side. 

Construction 

Shields are used across tube sockets for 
isolation and stability. The chassis parts were 
made from .035 inch brass, bent to form the 
shape required. Other shapes and styles may 
be used but the constructor must keep in 
mind that shielding and short lengths are 
necessary for good performance. All voltages 
are applied to tubes by feed-through capa¬ 
citors and the dc circuitry is outside the 
chassis. Grounded tube pins are soldered di¬ 
rectly to the chassis and shields are also 
soldered across the sockets. Brass gives the 
builder an opportunity to solder parts directly 
to the chassis as well as to conduct heat from 
tubes. 

Adjustment and operation 

After construction is completed, check for 
errors (wiring and assembly). A grid dip meter 
should be used to adjust the tuned circuits 
to frequency. 

Next the dc voltages and local oscillator 
injection can be applied. Don’t forget the 
bias for the tubes first. The transmitting con¬ 
verter current drain should be under 70 mA 
total with no 28 MHz drive. Feed in 28 
MHz energy and adjust all the tank circuits 


for peak output at 432 MHz. Coupling is 
adjusted by bending the lines for maximum 
output and at the same time decreasing the 28 
MHz level. After the circuits are all peaked, 
the output power should be greater than 4 
watts with full 28 MHz drive. Both the 5656 
and 6939 should indicate grid current. With 
the output connected to an antenna through 
a relay, and a receiving converter on, a small 
amount of noise will be noticed from the 
tubes which can be eliminated by switching 
the bias voltage to -22 volts for standby as 
shown in circuit diagram. This changes the 
bias voltage to cut both tubes off during 
standby and can be done by a pair of con¬ 
tacts on the antenna relay. 

The exciter output power must be reduced 
to approximately .5 to 1 watt for driving the 
mixer input. There are many ways to ac¬ 
complish this. Fig. 5 shows the most com¬ 
mon method. 

This converter was constructed to allow 
mounting which will have provision for tuning 
from a front panel. I notice much of the 
equipment in magazines is without front panel 
controls. I prefer controls on all the equipment 
used at this station, as this makes for more 
flexible operation and everything can be 
located in racks. 

Good luck. See vou on 432 side band. 

. . . K6RIL 
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50a load mat be ant dummy 
LOAD WHICH WILL DISSIPATE 
POWER FROM TRANSMITTER 
USEO, THE HEATH CANTENNA 
WORKS VERT WELL. 


Fig. 5. Pad for reducing the power from a 28 MHz 
transmitter to about 1 W. 


OCTOBER 1966 


21 





Robert Friess K6HM0 
2434 Rock Street #10 
Mountain View, California 


A Low-Cost FET 
Two Meter Converter 


This converter uses inexpensive field effect tran¬ 
sistors as mixer rf amplifiers. It has a noise figure 
of less than 2.5 dB and very low cross modulation. 


In the last year or two several bipolar tran¬ 
sistors (conventional junction transistors) have 
been introduced which provide excellent VTIF 
characteristics. A low noise VHF converter us¬ 
ing these devices will be lower in cost, pro¬ 
vide better performance, and use simpler cir¬ 
cuits than a vacuum tube converter. Bipolar 
transistors costing only a dollar or two will 
produce noise figures as low as dB at 144 
MHz. These devices share one serious short¬ 
coming, however. They are very susceptible to 
cross modulation. 

Cross modulation 

One feature that all bipolar transistors and 
diodes have in common is a transfer function 
in which the current flow in a forward biased 
pn junction, e.g. the base-emitter junction of 
a transistor, is proportional to e |V/kt , where q 
is the charge on an electron, k is Boltzmann’s 
constant, v the applied voltage, and t the 
Absolute temperature. e qv/kt can be expanded 
into a series as 

e qv/kt — 1 4 - qv/kt + (qv/kt) 2 + (qv/kt) 3 + . . . 

IF 3! 

The even order terms produce harmonics, 
even order combination frequencies, and dc 
terms. These products are usually not trouble¬ 
some. It is the odd order terms which cause 
cross modulation. 


At room temperature, 290°A, kt/q is equal 
to 26 millivolts. For voltages v greater than 
26 mV the exponent qv/kt has a value greater 
than unity, it can be seen that the third order 
term increases rapidly when qv/kt is greater 
than unity. If v is composed of two voltages 
E a sinj,t -F Ei,sinsj 2 t a little algebra will show 
that there will be a component at ojj with am¬ 
plitude proportional to E b and a component 
at oj 2 with amplitude proportional to E a . This 
causes cross modulation. 

The action of the fifth and higher order odd 
terms is similar to that of the third order term. 

Therefore, we can conclude that with bi¬ 
polar semiconductors applied voltages around 
26 mV. will result in serious cross modulation. 
It is important to note cross modulation can 
occur not only in the first stage of a receiver, 
but in any stage where two or more large am¬ 
plitude signals are present. 

The designer of a receiver front end is faced 
with a serious problem. A highly selective 
filter which would prevent all but one signal 
from reaching a transistor or diode will be a 
lossy device. In order to have a noise figure as 
low as possible it is desirable to precede this 
filter with enough gain to make its effect on 
noise figure negligible. However, this gain may 
result iu the whole 2 meter band being am¬ 
plified at once by 30 dB or more, and large 
voltages may easily result when strong signals 
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Fig. 1. Schematic of K6HM0's low-noise, low-cross give a noise figure of under 2.5 dB, gain of 27 dB 
modulation two meter converter using inexpensive and very good rejection of cross modulation prod- 
field effect transistors (FET's). This converter con ucts. 


are present. Some readers may have had 
trouble with FM and TV stations showing up 
in their transistor converters or receivers. It is 
usually insufficient front end selectivity and 
resultant cross modulation which are respon¬ 
sible. 

The FET at VHF 

The field effect transistor has an almost 
perfect square-law transfer function, i.e. odd 
order terms are almost nonexistent. The result 
is greatly improved cross modulation perform¬ 
ance. In addition, recently introduced FETs 
are capable of very low noise performance in 
the VHF and UHF range. Noise figures as 
good as any vacuum tube or bipolar transistor 
are readily obtainable. 

The device selected for this converter, the 
TIS34, is made by Texas Instruments and is 
encased in an economy plastic package. The 
price is $2.80. The TIS34 is very similar to 
the 2N3823—it appears to be the same chip— 
which has been available for some time for 
about $12. The data sheet for the 2N3823 is 
much more complete than the one for the 
TIS34 and it was used in the design of this 
converter. 

Construction 

The FET converter shown in Fig. 1 was con¬ 
structed on a piece of printed circuit material 
cut 4x6 inches. The completed converter was 
mounted in an upside down 4x6xlM inch 
aluminum. 


The circuitry is very conventional and 
makes use of single-tuned transformers for 
impedance matching and to provide the re¬ 
quired selectivity. 

The noise figure test for the TIS34 specifies 
a source impedance of 1000 ohms. This is ob¬ 
tained with the tapped input inductor. The 
chain load impedance is simply the parallel 
combination of the real part of the FET input 
impedance and Rl. The imaginary part of the 
input impedance is tuned out with L4 and C2. 
L2 is a standard rf choke used for neutraliza¬ 
tion by resonating with the drain-gate capaci¬ 
tance at 144 MHz. The second stage is essen¬ 
tially identical to the first. The rf amplifiers 
are simple, stable, and use very few compo¬ 
nents. 

The design of the mixer was almost en¬ 
tirely empirical because of the lack of large 
signal data. The best compromise between 
noise figure and gain resulted when the FET 
was biased to a few hundred microamperes 
with the source resistor, (remember cathode 
bias) and then driven on with the local oscil¬ 
lator power. Better performance was obtained 
with the available local oscillator power when 
the local oscillator was introduced at the gate 
rather than at the source. The mixer output 
circuit is resonant at 28 MHz. The 51-ohm 
resistor terminates the receiver used with the 
converter and with L6, C6, and C7 determines 
the drain load impedance of Q3. 

The local oscillator circuit is the same as the 
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Bottom view of the FET two meter converter. 


the communications receiver between the con¬ 
verter and a low frequency antenna. 

Performance 

The completed converter has a noise figure 
of just under 2.5 dB measured on a Hewlett 
Packard Noise Figure Meter, The gain from 
144 to 28 MHz was measured and found to 
be 27 dB. Cross modulation measurements 
were made in order to compare performance 
with a conventional bipolar transistor con¬ 
verter. The setup shown in Fig. 2 was used 
for these measurements. The attenuator was 
included in order to assure that cross modula¬ 
tion observed was not produced in the com¬ 
munications receiver. 

The converter-receiver combination was 
tuned to generator #1 at 145 MHz. Generator 
#1 was modulated 30% with a 1000-Hz tone, 
and the output level to the converter was 5 
microvolts. The modulation on generator #1 
was then turned off. Generator #2 was tuned 
to 146 MHz and modulated 30% with a 1000- 
Hz tone. The output level of generator #2 was 
then increased until the signal from generator 
#1 appeared to be modulated 1% (30 dB down 
on the VTVM). In ordinary use 1% represents 
a just detectable case of cross modulation. 

This test was performed on both the con- 


Fig. 2. Test setup used for cross modulation meas¬ 
urements. 


one used by Frank Jones, W6AJF, in his con¬ 
verters shown in the June issue of 73. Briefly, 
L8 and C5 are resonant between the funda¬ 
mental and the third overtone frequency. In 
this case L7 and C4 resonate at twice the third 
overtone frequency at 117 MHz. This results 
in an if frequency of 27 to 31 MHz. Other if 
frequencies could be used merely by selecting 
another crystal frequency and scaling the 
mixer output circuit to the desired frequency. 
For example, for 14 to 18 MHz use a 65 MHz 
crystal and double L6, C6, and C7. 

The switch at the if output is used to switch 


Top view of the FET two meter converter. 
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verter described here and another using bipolar 
transistors. The results are shown below along 
with other comparative measurements: 

Bipolar FET 

Noise Figure 3.1 dB 2.4 dB 

Gain 24 dB 27 dB 

Rf input for 

1% cross mod. 0.5 mV 27 mV 

As can be seen the FET lives up to the 
claims made for it. 27 mV at the input means 
about 1 volt at the gate of the mixer where the 
cross modulation should be occurring. This im¬ 
proved performance means that fellow down 
the street would have to increase his power 
2916 times in order to produce the same 
amount of interference. 

On the air tests at the author’s shack have 
confirmed the improvement in cross modula¬ 
tion resistance. With the bipolar converter, 
the modulation of a local repeater could be 
heard on every other signal on the band. With 
the FET converter, no detectable cross mod¬ 
ulation has been observed from the repeater 
or any other local station in several months of 
operation. 

Miscellaneous 

Power for the converter here is supplied by 
a transistor transmitter used with it. There is 
plenty of room, however, to build a power 
supply into the converter. A suitable power 
supply is shown in Fig. 3. 

The trimmer capacitors used here are quite 
expensive. They sell for more than the FETs. 
Almost any other good quality type would be 
a suitable substitute. Small ceramic trimmers 
could be used at a considerable saving. 

For those who have an especially acute 
cross modulation problem, and who are willing 
to experiment, even better cross modulation 
performance than that obtained with this con¬ 
verter could be obtained with the common 
gate configuration. The common gate config¬ 
uration is similar to grounded grid in a vac¬ 
uum tube. The noise figure will be about 0.5 
dB higher and the gain a little lower, but be¬ 
cause of the lower impedance levels the volt¬ 
ages will be lower and remember it is the 
voltage that leads to cross modulation. 

. . . K6HMO 



Fig. 3. Power supply suitable for use with the FET 
converter. 


CAVEAT 

EMPTOR? 

No say the buyers of 73’s fast growing 
want ad section. Caveat Emptor? CE's low 
price of $2 for 25 words (non-commercial 
ads) brings excellent results. You know why. 
73 is read by the active, money-spending 
hams. Our want ads are the cheapest, and 
they're also set in clear, easy-to-read type 
with lots of space between them. And we're 
not nasty about the length, either: round the 
price off to the nearest dollar ($1 minimum) 
if you have more or fewer than 25 words. 

We don't encourage businesses to advertise 
in Caveat Emptor? since 73's regular space 
rates are so low—as little as $18 for a l/16th 
page display ad. But if you insist, the charge 
is $5 for 25 words, or $50 in advance for 25 
words per month for a year. 

A few hints for your ads. Type your copy. 
Don't abbreviate since you pay for words, not 
space. Include your full name and address as 
well as your call; not all hams have a Call- 
book, though they certainly should. We put 
the first few words in bold face capitals, so 
make them attract attention. Don't put “For 
Sale” in the ad; everyone knows that's what 
the ad is for unless you say otherwise. 

Please type your ad on a large, plain piece 
of paper. 

Send money and ad to: 

Caveat Emptor? 

73 Magazine, Peterborough, N.H. 03458 
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Wade Williams K5ILG 
2327 Wheeling Avenue 
El Paso, Texas 


Electronic Thermometer 


Although this instrument is not exactly in 
the category of ham radio equipment, it is of 
an electronic design and an excellent project 
for the gadget builder. It’s an electronic ther¬ 
mometer that may be used for a remote tem¬ 
perature reading with a scale from —50 de¬ 
grees C to 250 degrees C. You can also cali¬ 
brate it in Fahrenheit degrees. 

Thermistors are thermally sensitive resistors 
whose primary function is to show a change 
in electrical resistance with a change in tem¬ 
perature. They are extremely sensitive to 
minute changes in temperature. A characteris¬ 
tic of thermistors is their wide range of nega¬ 
tive or positive temperature coefficients. Be¬ 
cause the resistance of a thermistor is a func¬ 
tion of ambient temperature, thermistors can 
be effectively used in devices to measure or 
control temperature. The high resistance of a 
thermistor as compared to the resistance of 
long leads makes possible accurate tempera¬ 
ture measurements from remote locations . . . 
such as your operating desk. 

The bridge circuit shown in Fig. 1 may be 
used as a deflection device where the output 
can be calibrated directly in temperature. An 
0-1 mA meter is used as the indicator. It is a 
GE Type D.0.91, Catalog No. 512x22. The 
thermistor is G.E. 3D-054- 100Q plus or minus 
1% at 25 degrees C. For calibration of the 
bridge circuit close the Null Switch (Rl) and 
adjust the potentiometer for minimum read- 



Fig. 1. Bridge type electronic thermometer. T Is a 
GE thermistor as discussed in the text. 



Fig. 2. Ohmeter type electronic thermometer. T is 
a thermistor. It's discussed in the text. 

ing. Open the Null Switch and adjust R2 
(150Q pot) for calibration. Switch can be 
miniature (or standard) push button type for 
temperature readings. This bridge circuit can 
also be used as a null type of bridge where 
the variable resistance is adjusted to null the 
bridge output and calibrated in terms of tem¬ 
perature. The five resistors in this circuit must 
be of the precision type for accuracy. 

The ohmmeter type circuit as shown in Fig. 
2 employs the GE Thermistor No. 2D-1119, 
2.32 kQ, plus or minus 1% at 25 degrees C. 
An 0-1 inA meter is used as the indicator. It 
is G.E. Type D.O. 91, Catalog No. 512x22. 
The 336Q resistor must be one of precision 
type. For accuracy, components of best qual¬ 
ity are recommended. The switch is a minia¬ 
ture or standard pushbutton type for tem¬ 
perature readings. If your dealer cannot supply 
you with the thermistor contact the General 
Electric Company, Magnetic Materials Sec¬ 
tion, P. O. Box 72, Edmore, Michigan. The 
price is $5.10 each. 

Calibration of the meter is not difficult, al¬ 
though it takes a little time to calibrate the 
entire scale for normal use such as from —32 
to 120 degrees F. A comparison thermometer 
of good quality is recommended. 

It might be possible to use the thermistors 
which are incorporated in radiosondes and 
available at some surplus outlet. Inasmuch as 
these circuits are critical, considerable experi¬ 
mentation may be necessary to develop an 
accurate thermometer. 

. . . K5ILG 
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Herbert Brier W9EGQ 
385 Johnson Street 
Gary, Indiana 46402 


Controlled Avalanche 
Silicon Rectifiers 

Another improvement in solid-state electronics 


To explain what Controlled Avalanche Sili¬ 
con Rectifiers are and why they are better 
than conventional silicon rectifiers, we must 
first review a few rectifier facts. 

Over the past several years, silicon rectifiers 
have been gradually replacing vacuum-tube 
rectifiers in the power supplies for electronic 
equipment, because of their high efficiency, 
compactness, and convenience. However, as 
almost everyone who has used them has dis¬ 
covered, silicon rectifiers are not foolproof, 
primarily because of their severe voltage limi¬ 
tations. 

Under controlled conditions, silicon rectifiers 
with voltage ratings well above 1000 volts 
can be made, but 400 to 600 volt units are 
much easier and less-expensive to make. 

When a rectifier is forward biased—anode 
positive with respect to its cathode—it will 
pass its rated current with a very small voltage 
drop across it. But when the rectifier is reverse 
biased (hooked up backwards, as it were), 
little current will flow through it in the re¬ 
verse direction until the voltage reaches a 
critical value. Above this critical peak inverse 
voltage (piv) or peak reverse voltage point, 
the reverse current increases very rapidly. 
“Avalanches,” as the solid-state engineers say. 
The combination of high voltage and high 
current can destroy a rectifier in microseconds. 

Actually, the normal voltages present in 
solid-state rectifier systems are only a minor 
problem, because they are easy to determine. 
The big trouble is with voltage transients in¬ 
side or outside the power supply. For example, 
lightning strikes have produced instantaneous 
voltage peaks up to 5600 volts on regular 120 
volt power lines. In addition, an arcing switch, 
a chattering relay, a blown fuse, a momentary 
power interruption, or the opening or closing a 
switch at a crucial point of the AC cycle can 


all generate transient voltage spikes ten times 
as great as the normal peak inverse voltages 
across the rectifiers and blow them instantly. 

Surge arrestors connected to various parts 
of the power supply circuit can cut transient 
voltage spikes down to size. But the rub is 
that they may cost far more than the rectifiers 
they are supposed to protect. Furthermore, 
the only way to determine the proper values 
for many protective devices is to measure the 
transient voltages on a fast writing oscilloscope 
or a peak-reading voltmeter and experimen¬ 
tally adjust values to reduce the transients to 
the lowest practical value. 

Unfortunately, transients have a nasty habit 
of appearing to be cured and then popping up 
worse than ever when least expected. As a 
result, several rectifiers may be destroyed be¬ 
fore the transients are suppressed. 

Now, at long last, we come to the Con- 
trolled-Avalanche Silicon Rectifier. Remember 
that the reverse current through a conventional 
silicon rectifier “avalanches” or increases very 
rapidly when the peak inverse voltage across 
the rectifier exceeds a critical breakover value 
and destroys the rectifier. Taking a critical 
look at the well-known fact that, while tran¬ 
sient voltages in rectifier circuits frequently 
reach very high peak values, they are normally 
of very short duration and contain little 
energy, the rectifier engineers reasoned: if tee 
can cause the rectifier’s hack resistance to de¬ 
crease even more rapidly than in a conven¬ 
tional silicon rectifier at the breakover point, 
the low resistance will present a virtual short 
circuit to the transient and will chop off the 
voltage spike before it can damage the rec¬ 
tifier. 

To achieve their aims, the rectifier engi¬ 
neers carefully refined the silicon from 
which the new rectifiers were to be manu- 
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factured so that its resistivity would be uni¬ 
form throughout the entire slab, instead of 
being composed of layers of different resis¬ 
tivities as in less-carefully processed silicon. 
In addition, they doped the silicon very pre¬ 
cisely while forming the rectifying junctons to 
make their interfaces as smooth and as free 
of voids as possible. 

In operation, the controlled avalanche rec¬ 
tifier performs exactly as theory predicted it 
would. Under normal conditions, it performs 
just like a conventional silicon rectifier, but 
when a transient voltage peak comes along, 
the avalanche effect slices off the peak before 
it can injure the rectifier. 

High Voltage Operation. Controlled Ava¬ 
lanche rectifiers have another advantage in 
high-voltage power supplies. As mentioned 
earlier, silicon and other solid-state rectifiers 
are strictly limited as to the amount of voltage 
they can withstand. Consequently, to rectify 
high voltages with them, it is necessary to 
connect a number of low-voltage units in se¬ 
ries. But this procedure produces complica¬ 
tions with ordinary silicon rectifiers. 

Conventional rectifiers show considerable 
difference between units in their back resist¬ 
ance and in the length of time that it takes 
them to recover their back resistance when the 
applied AC voltage swings from positive to 
negative. For thee reasons, it is usually neces¬ 
sary to connect equalizing resistors and capaci¬ 
tors across each rectifier in the string when 
conventional silicon recitifiers are connected 
in series. 0.02 pf capacitors and 1000 ohms per 
volt of rectifier piv are typical values. 

But the controlled characteristics of con¬ 


trolled avalanche rectifiers usually eliminates 
the need for equalizing resistors and capacitors 
in series circuits. 

Selecting Controlled Avalanche Rectifiers. 
Several of the well-known rectifier manufac¬ 
turers, such as GE, RCA, and S arkes Tarzuin, 
are manufacturing controlled avalanche recti¬ 
fiers. Sarkcs Tarzian, in fact, is now furnish¬ 
ing the controlled avalanche type of rectifiers 
under the same type numbers and prices as 
of their older rectifiers which did not have 
this feature. Some other manufacturers make 
both controlled avalanche and conventional 
silicon rectifiers, and still others make only the 
conventional type. You, therefore, must exer¬ 
cise a little care in your selection if you want 
the new controlled avalanche type. 

One way to identify controlled avalanche 
rectifiers is to check piv’s in your electronics 
parts catalogue. Two of them are listed for 
the controlled avalanche rectifiers. Use the 
lower figure for designing the power supply. 
The higher “non-repetitious” or transient piv 
is the point at which transient voltage spikes 
will be chopped off. 

Incidentally, when conventional silicon rec¬ 
tifiers are replaced with controlled avalanche 
rectifiers, it is not necessary to remove any 
protective devices already installed in the 
power supply. Leave them in for an extra 
safety factor, because controlled avalanche 
rectifiers are not cure-alls for all rectifier ills. 
Extra-energy transients can still damage a 
controlled avalanche rectifier, if the rectifier 
is not conservatively chosen. But the impor¬ 
tant fact is that the odds go up in your favor 
when you use them. . . • W9EGQ 


The Touch Keyer 


This simple circuit allows key-type opera¬ 
tion without a key. The operator just touches 
the grid and taps out the CW with his finger. 
When you touch the sensor plate, a small cur- 


-o OUTPUT TO 
_<3 KEYING CIRCUIT 



Fig. 1, Here's the ideal substitute for a key: 
Touching the touch plate with your finger turns 
on the silicon controlled rectifier (SCR), which 
throws the relay to key your transmitter. 


Fig. 2. The touch grid (wire) 
can be made from etched 
circuit board like this, or 
can simply be two wires. 


(WIRE) 


rent is applied to the gate of the SCR from 
the battery Bl. This turns on the SCR, which 
supplies half-wave power to relay RY1 to en¬ 
ergize the relay. Diode CR1 provides a return 
path for the relay-induced voltage and is nec¬ 
essary to prevent 60 cycle relay chatter. The 
SCR triggers when a low level positive current 
is applied to the gate of the SCR and turns 
off as soon as the current is removed. The 
low battery voltage along with the use of an 
isolation transformer provides no hazard to the 
operator. . . . David Metzger K8GVK 
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Jack Althouse WA6CEZ 
Rt 3 Box 744-B-2 
Escondido, Calif. 92025 



The straight key is the basic CW instrument. This 
is E. F. Johnson's model 114-310. 


Look What’s Happened to 
the Telegraph Key! 


CW is not yet dead. As a matter of fact, if 
the current offerings of the telegraph key 
manufacturers are any indication, it may be¬ 
come as popular as single-sideband. 

The traditional mechanical keys are still 
around and in a variety never available before. 
But the big new sound on the CW bands 
comes from the keyers—electronic devices 
using space-age circuits to make sending easy 
and more precise. 

The electronic keyers require SPDT key 
action. So, for the first time in many years, the 
“Sideswiper” key is in the spotlight. 

And there are keyers with features that re¬ 
sult, strangely enough, from the popularity of 
voice-only SSB transceivers. 

The new look in CW has brought forth a 
bewildering array of keys and keyers to suit 
the purposes of any CW operator. In this arti¬ 
cle we will describe the relative merits of the 



A semi-automatic key by E. F. Johnson. Model 
1 14-520, 


different keying methods and list the features 
of commercial keys and keyers. 

Straight keys 

The time-honored straight key is univer¬ 
sally present in ham shacks and commercial 
radio rooms. With its round black knob it 
hasn’t changed much since before radio was 
born. Unless the FCC changes its mind about 
code exams it’s likely to be around for a long 
time to come. 

It’s the only key recommended to the be¬ 
ginner for code practice and for operating on 
the novice bands. The amateur whose primary 
interest is in phone operation may never want 
anything more elaborate. 

The E. F. Johnson Co. makes a complete 
line of straight keys ranging in price from 
$2.40 to $7.95. The lower priced keys are de¬ 
signed primarily for code practice. They have 
phenolic bases than can be cracked if screwed 
too tightly to the operating table. The more 
expensive models feature metal bases, smoother 
bearings and more precise adjustments. Keys 
are available with shorting switches (a feature 
important in wire telegraphy but not usually 
needed by the amateur radio operator) and in 
different decorative finishes. 

The Brown Bros, model ST has a heavy 
square base that will not tilt under normal key¬ 
ing pressure. It is useful on a glass-topped 
desk where it would be difficult to screw down 
a conventional key. 
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Left. Brown Bros, model UTL sideswiper has tap¬ 
ped holes on front and bottom for mounting in 
custom electronic keyers. Right. For those who 


need a complete sideswiper, the UTL can be pur¬ 
chased mounted on a square base. 


Semi-automatic keys 

It’s entirely possible to send CW at 30 wpm 
and above with a straight key. But it is diffi¬ 
cult and soon becomes tiresome. Thus, for 
many years, operators have favored the “bug” 
or semi-automatic key. It makes a string of 
dots when the lever is pressed to the left. 
Dashes are made manually by moving the 
lever to the right. It is a vast improvement 
over the straight key for sending speeds above 
15 wpm. 

Although the semi-automatic key is sub¬ 
stantially more expensive than the straight 
key, it stands out as a star performer in the 
fight against inflation. In 1925 the Vibroplex 
Co. advertised their “Bug” at $17. Forty years 
later their “Champion” model sells at $17.95. 
Other models with jeweled bearings, attractive 
finishes, and complete with cord and wedge 
range up to $33.95. 

The wedge slips under the circuit closing 
switch of a straight key (if it has one) so that 
the semi-automatic key can be attached to the 
transmitter keying circuit without permanent 
waring. It’s useful to the commercial operator 
who takes his own key to work with him but 
is not generally used by amateurs. 

The standard semi-automatic key is for 
right-handed operators but left-handed models 
are available. 

Electronic keyers 

The electronic keyer is the device that sits 
in the spotlight today. It’s truly a product of 
the age of electronics. 

The multivibrators, gates, binary counters 
and other circuits that came into widespread 
use with the advent of Radar led to experi¬ 
ments with electronic keyers more than twenty 
years ago. In the past few years several com¬ 
mercial designs have appeared. 

The electronic keyer uses a two-way lever. 


Press to the left and it makes a string of dots; 
press to the right and it makes a string of 
dashes. But that’s not all. Just as a doughnut 
is not complete without a hole in the center, 
Morse code is not complete without proper 
spacing between the dots and dashes. Elec¬ 
tronic keyers form the spaces with their “self- 
completing” action. 

Here’s how it works: Press the key to make 
a dash. Once the key has been lightly tapped 
the events to follow are temporarily out of the 
operator’s control. The keyer will make a dash 
and then it will make a space. After the dash 
and the space are over the operator regains 
control and can call for the next dot or dash. 

It’s because of this “self-completing” feature 
that the first try at operating an electronic 
keyer can be a frightening experience. If the 
key is not pressed at the proper times the 
output is gibberish. But, once the technique 
is mastered, code spouts out of an electronic 
keyer with a machine-like precision that is 
pleasing to the ear. Dots, dashes and spaces are 
perfectly “weighted,” that is, dots and spaces 
are exactly l A as long as dashes. 

Hallicrafters’ model HA-1 at $79.95 is a 
typical keyer. It will operate at speeds from 
10 to 65 wpm, has the self-completing feature 



The Vibroplex "Blue Racer" is typical of the semi¬ 
automatic keys. The wedge, in foreground, con¬ 
nects to the station's straight key. 
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Electrophysics Corporation's "Autronic" key typi¬ 
fies the new generation of sideswipers. 

and includes an audio oscillator to monitor 
sending through headphones or on its self- 
contained speaker. 

Electrophysics Corp. markets a transis¬ 
torized keyer at $79.50 with similar specifica¬ 
tions. The panel lettering has been rotated 
45° so it is readable with the keyer horizontal 
or set on end. 

Sideswipers 

The keyers described above require a sepa¬ 
rate key for their operation. It must have a 
SPDT action, one contact for dots, another for 
dashes. Pioneer builders of electronic keys had 
to make their own. One method was to adjust 
a semi-automatic key to have continuous clos¬ 
ure on the dot side. Another was to place two 
straight keys back-to-back. 

Today, keys designed especially for elec¬ 
tronic keyers are available. Electrophysics Cor¬ 
poration’s “Autronic” key, $19.95, takes less 



The "Autronic" key by Electrophysics Corp. Only 
2" high it can be placed on end to save desk 
space. In its semi-automatic mode dashes are 
made manually. This mode is used "key down" 
for transmitter tuning. 

space on the operating table than either a 
straight or semi-automatic key. 

Brown Bros, model UTL, $10.95, is a key 
mechanism without a base for mounting on a 
home-brew keyer. Their interesting model 
CTL, $18.95, has a straight key and a side- 
swiper on a single base. 

Both Vibroplex and Productive Tool make 
keys for electronic keyers that are similar in 
appearance and construction to semi-automatic- 
keys. 

SSB keyers 

The keys and keyers described above are 
designed to key the transmitter carrier. 

But what about the transmitters that don’t 
have a carrier to key—SSB suppressed carrier 
transmitters? A few of the popular transceivers 
have provision for carrier injection so that they 
can be used for CW. Many do not. 

Sideband Engineers has the answer to CW 
for the SSB operator in their "Codaptor.” It 
works this way: Connect an audio oscillator to 
the microphone jack of a SSB transmitter and 
out comes a CW signal. Its frequency is above 
(USB) or below (LSB) the suppressed carrier 



Left. The square base and rubber feet of this "Navy knob." Right. An unusual key by Brown 
Brown Bros, key let it sit on the desk without Bros. On one base is a key for an electronic keyer 
screws. The double layer knob is known as the and a standard straight key. 
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The Heathkit HD-10 has a paddle similar to those 
of semi-automatic keys. The "hold" position of 
the on-off switch is for transmitter tune-up. 

frequency by the audio oscillator frequency. 
Key the audio oscillator and, presto, you’re 
on C\V. 

The “Codaptor” also contains delay circuits 
that close the T-R relay of a transceiver before 
the keyed tone reaches the transmitter and 
keeps the relay closed, VOX fashion, for a 
time delay adjustable by a front panel control. 

Integral electronic keyers 
Two recently introduced keyers come with 
a built-in key mechanism. Waters Mfg. Co. 
offers a fully equipped package at $92.50. In 
one box it has a transistorized electronic kever, 
a key, a tone oscillator for keving SSB trans¬ 


mitters and for monitoring, a mixer to combine 


the station receiver output with the sidetone 
oscillator, and its own battery supply. This, 
at present, seems to be the Cadillac of keyers. 

For the do-it-vourself constructor there is 
the Heath model’ HD-10. The kit, at $39.95, 
has an integral key and operates from 115 V 
ac. It will also run on an external 45 volt 
battery. 

Most straight or semi-automatic keys will 
switch a good deal of power. Electronic keyers 
have specified maximum voltages, currents, 
and power that they will switch. They should 
always be operated within the manufacturer’s 
ratings. 

The switching ratings and other data on 
representative keys and keyers are included in 
the following table. Any of the manufacturers 
listed will be happy to provide further infor¬ 
mation. 

. . . WA6CEZ 


The built-in key of the Waters keyer requires only 
20 grams pressure for operation. This keyer will 
operate for more than 400 hours on its self-con¬ 
tained botteries. 


SBE's "Codaptor" allows an SSB transceiver to be 
keyed with a straight or semi-automatic key. After 
the key is opened, the transceiver T-R relay re¬ 
mains closed for a time selected by the front-panel 
"Delay" control. 


Hollicrafters model HA-1 keyer is based on a de¬ 
sign by W9TO. The function switch provides two 
speed ranges and a "hold" position that keeps the 
transmitter on for tuning. 
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Manufacturer 

Model 

Price 

Type 

Features 

Ameco Equipment Carp. 

K-l 

$ 1.00 

Straight Key 

Phenolic base. 

178 Herricks Rd. 

K-2 

$ 1.45 

Straight Key 

Adjustable bearings. 

Mineola, L.I., N.Y. 

K-3 

$ 2.35 

Straight Key 

Metal base. 


K-4 

$ 3.00 

Straight Key 

Brass base. Shorting switch. 

Brown Bros. Mach. Co. 
5370 Southwest Ave. 

ST 

$ 6.95 

Straight Key 

Heavy base. For glass-top 
desks. 

St. Louis 39, Mo. 

UTL 

$10.95 

Sideswiper 

Key only. For home-brew 
keyers. 


BTL 

$14.95 

Sideswiper 

Same as UTL with heavy base. 


CTL 

$18.95 

Sideswiper 
Straight Key 

Two keys on one base. 

Electrophysics Corp. 

898 West 18th St. 

— 

$19.95 

Sideswiper 

Compact. Use on glass-top 
desks. 

Costa Mesa, Calif. 

92627 

"Autronic" 

—* 

$79.50 

Electronic 

Keyer 

Transistorized, compact, for 
grid-block keying, switches 
105 V @ 80 mA. High power 


switching transistors avail¬ 
able. 


Hallicrafters 

Fifth & Kostner Avenues 

HA-1 

$79.95 

Electronic 

Kever 

Mercury-wetted relay switches 
5-amp 250 V 250-watts max. 

Chicago 24, III. 

Heath Company 

Benton Harbor, Mich. 
49023 

HD-10 

$39.95 

Electronic 

Keyer Kit 

Transistorized, integral key, 
for grid block keying, switches 
negative 105 V @ 35 mA. 

"Heathkit" 

E. F. Johnson Co. 

114-300 

$ 2.40 

Straight Key 

Phenolic base. 

Waseca, Minn. 

114-301 

$ 2.50 

Straight Key 

Phenolic base. Adjustable 
bearings. 


114-310 

$ 3.50 

Straight Key 

Metal base. Takes wedge. 


114-310-2 

$ 4.25 

Straight Key 

Shorting switch. 


114-311 

$ 5.50 

Straight Key 

114-310 but chrome plated. 


114-311-3 

$ 6.50 

Straight Key 

114-310-3 but chrome 
plated. 


114-100 

$ 6.95 

Straight Key 

Brass base. Fully adjustable. 


114-100-3 

$ 7.75 

Straight Key 

114-100 with shorting switch. 


114-520 

$17.75 

Semi-automatic 

Circuit closing switch. 


114-500 

$20.30 

Semi-automatic 

Fully adjustable. Va" contacts. 


115-501 

$25.50 

Semi-automatic 

Fully adjustable. Va" contacts. 

Productive Tool & Mfg. 

"Nikey" 

$17.95 

Sideswiper 

Dual lever, heavy base. 

Co., Inc. 

9 Market Street 

Stamford, Conn. 

Sideband Engineers 

317 Roebling Road 

"Codaptor" 

$39.95 

SSB Keyer 

T-R relay control, adjustable 
VOX delay. 

South San Francisco, 

Calif. 

Waters Mfg. Inc. 

Wayland, Mass. 

"Codax" 

361 

$92.50 

Electronic 

Keyer 

Transistorized. Integral key. 
Switches 250 V dc, 1-amp, 

15-watts max. Reed relay 
switch. Battery operated (bat¬ 
teries not supplied). 

The Vibroplex Co., Inc. 

Vibro-Keyer 

$17.95 

Sideswiper 

Heavy base. Fully adjustable. 

833 Broadway 

Champion 

$17.95 

Semi-automatic 

Heavy base. 

New York 3, N.Y. 

Blue Racer 

$22.45* 

Semi-automatic 

Compact size. Jewelled 
movement. 

Presentation 

'—Cord and wedge at extra cost. 

$33.95 

Semi-automatic 

Gold plated. Fully adjustable. 

'The Bug" and "Vibroplex" 

are trade marks 

of the 

'Codax" is a trade 

mark of the Waters Mfg. Co. 

Vibropiex Co. 



'Heathkit" is a trademark of the Heath Co. 
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Don Nelson WB2EGZ 
9 Green Ridge Road 
Ashland, NJ. 08003 


A Poor Man’s 220 MHz Receiver 


Simplicity wins again with this easy-to-build 
receiver for local contacts on the 220 MHz band. 
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Fig. 1. A Poor Man's 220 MHz Receiver. This re- amplifier or it may be integrated with the Poor 

ceiver is suitable for use with any simple audio Man's Transmitter in the August 73. 


In the August 73, I left the realm of sophis¬ 
tication to describe a simple, low power 220 
MHz transmitter which has enjoyed a remark¬ 
able performance record. Here is the com¬ 
panion receiver—a two tube superregenerative 
unit which may be constructed on the same 
chassis as the transmitter. Perhaps you would 
prefer to listen to 220 before building a trans¬ 
mitter. In that case, try this inexpensive re¬ 
ceiver with any small audio amplifier. 

The “superregen” has a few disadvantages 


on a crowded band, but crowds are rare on 
220. On the east coast, DX’ers congregate 
near 220 MHz with local club activity at 
220.5 MHz and 221.4 MHz. This receiver will 
easily separate the major frequencies. A 
grounded grid preamplifier serves to increase 
the sensitivity of the receiver, and mini¬ 
mizes detector radiation to the antenna. The 
grounded grid configuration has the advantage 
of minimizing overload problems if you live 
near a high power transmitter (such as TV or 



Underside of the Poor Man's 220 MHz Receiver. receiver was built as a unit, but it's easv to build 

As you can see, construction is very simple. This the circuit into the transmitter. 
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MATERIAL IS 
FLASHING COPPER 

A* NO. 28 DRILL 
B * V32 DIA. 

C* 1/4 - 

D- SAB" ■ 

E ■ 1/2" " 


END VIEW 


Fig. 2. Layout of the 220 MHz receiver. Vs size. 


another 220 ham station). A Nuvistor tetrode 
detector from K6CJN in the June ’63, 73 is 
still a fine performer at 220, giving very good 
selectivity. 

Thin copper is recommended for chassis 
material if it is available, but this receiver was 
breadboarded on aluminum with satisfactory 
performance. The regeneration control was 
mounted on the front panel with the tuning 
control. One might prefer a volume control 
in front with the regen control on the rear. 
This is not critical so long as the screen by¬ 
pass capacitor is located at the tube. An 
adapter must be made to use a JT knob with 
the tuning capacitor. This is most easily ac¬ 
complished with a short piece of IT copper 
tubing. Careful work, short leads and good 
solder joints will pay dividends—Take your 
time! 

With the tube heaters on, adjust C ;{ to res¬ 
onate L, at 221 MHz using a grid dip meter. 
Next, close the plates of C 9 , the tuning capac¬ 
itor, and tune C l0 to resonate L 8 at 218 MHz. 
Values have been chosen to cover tuning from 
218 to 228 MHz. Final adjustments should be 
made while receiving a weak signal. 

Correct operation of a superregenerative re¬ 
ceiver is dependent on the coupling of the 
tuning tank (L a , C 9 ) to the preceeding stage. 
Superregeneration might be called partial os¬ 
cillation—as such it is dependent on a correct 
amount of feedback. 

The trick to making a useful superregener¬ 
ative receiver is to keep the regeneration con¬ 
stant over the entire tuning range. This is 
done by selecting the correct point on the 
coil (L2) for the tap. The point farthest from 


ground at which regeneration is constant is 
the most desirable. This is a critical adjust¬ 
ment which makes the difference between a 
winner and “another old dog from a maga¬ 
zine.” In this receiver it is practical to tap 
both L} and L 2 at the same approximate 
points, but small adjustments to perfection 
need only be made in the tap of L 2 . 

You may notice that the tuning of L* is 
changed by adjustment of C 9 because of the 
capacitive coupling between tanks. Such cou¬ 
pling in no way degrades the performance of 
the receiver and was found to be the most 
stable circuit of several circuits which were 
tried. Selectivity may be broadened by reduc¬ 
ing the value of R 5 to 1 megohm. At the same 
time, sensitivity will be increased. Selection of 
Rjj’s value will vary with the amount of activ¬ 
ity in your area, and to some degree, individ¬ 
ual taste. 

Happiness is listening to 220. Gene 
(WB2CVF) breadboarded the receiver and 
had it working in one Sunday. With slightly 
less talent applied to the second unit, the 
author’s receiver was performing perfectly 
after three weeks of spare time and a little 
help from Gene. Not all was grim, however. 
A few bugs in the original design were ex¬ 
terminated in the second unit. Hopefully, you 
will find the project to be a pleasant task for 
several evenings. With the help of a good an¬ 
tenna, reliable 25 mile reception is no problem. 

The author wishes to thank Steve Wojcik 
for the photographv. 

... WB2EGZ 


NOTES 

S2 IS A 5-pole 2-POSlTlON STEATITE WAFER 
SWITCH I SHOWN IN TRANSMIT POSITION) 

RECEIVER HEATERS ARE ON AT ALL TIMES 



Fig. 3. Break-in schematic for operating the re¬ 
ceiver with the Poor Man's 220 Transmitter. 
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Larry Will K3ADS 
Overbrook Golf Club 
Bryn Mawr, Pa. 


Amateur Television— 

Let’s Get Started: Part I 

Been thinking of getting on ham TV? This article 
explains how with all the information you need. 


Many is the amateur who has started in 
amateur television only to be frustrated by 
poor results. There have been many articles 
over the years on individual systems, 1 but little 
information available to the amateur on setting 
up a complete system and making it work. In 
these two articles, the author attempts to re¬ 
late his experiences with the hope of answer¬ 
ing some of the many questions on the adjust¬ 
ment of the TV system. 

First, let us review some of the terms used 
in television work. 


Video: That portion of the television signal 
containing the picture information. (Fig. 1). 
Synchronization or sync: That portion of the 
signal containing the timing pulses used to 
lock the monitor to the camera. 

Blanking: That portion of the picture used to 
determine picture edges. 

Set-up: The point of reference black. Setup is 
nominally 7.5 per cent of the 100 units alotted 
to the picture. 

Composite television signal: A TV signal con¬ 
taining all of the above. 


42 


73 MAGAZINE 






Fig. 1. Part of the standard TV signal. This draw¬ 
ing shows a horizontal sync pulse and video along 
with the standard IRE reference scale. 

Resolution: The ability to detect detail. Hori¬ 
zontal resolution is measured by use of vertical 
lines and is determined by the number of 
vertical lines that can be seen in three fourths 
the picture width. Vertical resolution is 
measured with horizontal lines and is limited 
to a maximum of 525 due to the fact that 525 
lines are the number sent by the scanning sys¬ 
tem. If interlace is not used, the resolution is 
limited to about 250 lines. This is because 
the two fields which are composed of every 
other horizontal line are not precisely locked 
together. Normally, the amateur does not use 
interlace so the amateur signal comes under 
the 250 line category. 

Bandwidth: The total spectrum needed to 
send a television signal. Bandwidth is related 
to horizontal resolution by a factor of 80 lines 
per megahertz. More on this when we discuss 
modulators and modulated amplifiers. 

Scan linearity: The ability to reproduce all 
parts of the picture in correct proportions. 
An example of poor vertical linearity is the 
stretched heads on a TV receiver caused by 
improper adjustment of the vertical linearity 
control. Most amateur cameras have no pro¬ 
visions for adjusting linearity per se, but do 
base height and width adjustments. These 



Fig. 2. Standard TV signal. Scope sweep 30 Hz 
amplitude one volt. The blank interval in the cen¬ 
ter is vertical blanking. Ten corresponds to 100 
IRE units on the scale. 


should be set for a width to height ratio of 
four to three. 

Luminance linearity: The ability to reproduce 
all shades of grey from black to white cor¬ 
rectly. 

Ringing: An effect on the picture producing 
multiple images on either side of the main 
object; caused by overpeaked video amplifiers 
in the camera system. This is a high frequency 
distortion in the range above one megahertz. 
Ghosting: Similar to ringing, except occurring 
only to the right side of the main object, and 
caused by improperly terminated coax lines, 
either video or rf. or by multipath reception 
when seen on an off-the-air signal. 

Streaking: An effect producing a smear on the 
right side of an object extending for consider¬ 
able distance, often to the end of the picture. 
A good example is often seen when white 
names are flashed on a relatively dark picture 
such as during the credits rolling by at the 
end of a commercial program. Caused by dis¬ 
tortion at frequencies around 15-45 kHz and 
difficult to correct. 

Smearing: An effect similar to streaking, but 
occurring over the whole picture giving the 
whole picture a muddy look. Also caused by 
low frequency distortion usually below 100 
kHz. The effects of some of these distortions 
will be covered later. 

Figs. 2 and 3 show the composite television 
signal at the vertical and horizontal rates re¬ 
spectively. Both traces are useful in signal 
analysis. The video, sync, set-up, and blanking 
are shown. Also note the scale used. This is 
the IRE 2 standard scale used to measure rela¬ 
tive amplitudes of portions of the signal. The 
complete waveform equals 140 IRE units. 
Note that zero reference is at blanking. The 
sync occupies 40 units, set-up is 7.5 plus or 
minus 2.5 units and the video is nominally 
92.5 units of information. The whole 140 units 



Fig. 3. Standard television signal-horizontal. Scope 
sweep 7875 Hz. Horizontal sync and blanking are 
clearly evident. Note also that the black parts of 
the picture extend down to almost plus 7.5 IRE 
units. 
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Fig. 4. High Set-up. Note blacks only extend down 
to plus 45 IRE units. The Camera video gain is too 
low. This results in a washed out picture. 


correspond to one volt peak to peak. The 
blackest blacks occur at plus 7.5 units while 
the whitest whites occur at plus 100 units. 
Varying shades of grey occur between these 
limits. If a picture has no blacks, the peaks 
of the video would not extend down to plus 
7.5. Fig. 4 shows a video signal with such a 
condition. Here note the ‘high set-up’. This is 
a normal signal if the picture corresponding 
to this scope trace had no blacks. If, upon 
knowing that the picture contained actual 
blacks, this scope pattern would indicate that 
video gain is too low and set-up is too high. 
Most amateur cameras have no provision for 
adjusting set-up, but do have provisions for 
adjusting gain. A camera with too little video 
gain will normally appear like Fig. 4, having 
the appearance of too high a set-up. The cam¬ 
era gain should be adjusted, when on a picture 
with whites and blacks such that the blackest 
blacks extend down to plus 7.5 IRE units. 
While it is desirable to keep the camera out¬ 
put at one volt, what is more important is the 
correct sync to video ratio of four to 9.25 as 
shown in Figs. 2 and 3. Since most cameras 
have no control over sync gain, the nominal 
4 to 10 ratio should be maintained in prefer- 



PLATE FOLLOWER CATHODE FOLLOWER 

Fig. 5- Camera output stages 


ence to maintaining the output at one volt. 
Adjust the camera to obtain pictures as close 
as possible to Figs. 1, 2, and 3. 

Test equipment 

In order to make adjustments to the TV' 
system, some test equipment is a must. We 
have already made reference to the scope. 
This is the most important item. Most any 
scope will do, but the higher priced wide-band 
units are best. In addition, acquire a good pic¬ 
ture monitor (TV set). In order to view the 
picture before it goes through the transmitter, 
a means of tying the monitor and camera 
together must be employed. The biggest prob¬ 
lem is polarity of the video. The standard 
method of running video around the shack is 
‘black negative’ as shown on all the scope 
waveforms in this article. You should check 
your particular camera to see if the output is 
black negative and also to see if the output is 
low impedance, specifically 75 ohms. If both 
of these criteria are met, good. If not. Fig. 5 
shows the answer. Both circuits will make the 
camera low impedance, but the cathode fol¬ 
lower should be used if the polarity of your 
high Z output camera is correct. If you find 
the blacks and sync positive going, use the 
plate follower circuit. This will invert the 
signal and provide the necessary low imped¬ 
ance output. Both of these circuits will enable 
you to use several hundred feet of camera 
cable. 

Now that the camera has a low impedance 
output, additional equipment can be hung on 
as in Fig. fi. Note that the cable is terminated 
only once in 75 ohms at the end. All equip¬ 
ment including monitors and the modulator 
should be ‘looped through’ making one con¬ 
tinuous line. Avoid tee connections. These 
will introduce ghosts even with the line 
matched. At K3ADS, the modulator has the 
75 ohm termination built in so this unit is at 
the end of the line. 

In order to make this low impedance signal 
useful in the TV set, a circuit is needed to 
bridge the camera output cable. Fig. 7 shows 
a simple video amplifier that can be mounted 
in the TV 7 set. Power can come from the set. 
Take the output and probe around in the video 
amplifiers to find a point where the picture 



Fig. 6. 'Looping Thru' method of tying several 
equipments together on one video line. 
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Fig. 7. TV set video preamp. Most TV sets need 
additional amplification for satisfactory results 
from one volt of video. 

comes out in the correct polarity. Most of the 
older sets contain two video amplifier stages 
so it should be possible to find a point with 
sufficient gain to get a contrasty picture of the 
correct polarity. If not, use an additional stage 
to reverse the polarity. The plate resistors are 
of low value to improve frequency response 
and consequently, the gain of each stage is 
low. Now that the monitor is connected, the 
camera performance can be evaluated. 

Test patterns and their uses 

There are two popular test patterns avail¬ 
able to the amateur. One is the familiar In- 
dianhead pattern and the other the EIA 3 
pattern. Fig. 8. The EIA pattern is preferred 
since it has ten shades of grey as compared 
to five on the Indianhead, but either are satis¬ 
factory. For those using one of the ATJ series 
cameras with a slide projector, these patterns 
are available as slides. 4 

Set up the camera facing the pattern and 
adjust the controls to obtain a picture. Adjust 
beam, target, focus, and gain for as good a 
picture as possible and then check to see that 
the camera 'sees’ the complete pattern exactly. 
Adjust the camera height and width for the 
proper four to three aspect ratio as seen on a 
properly adjusted monitor. The monitor can 



Fig. 8. EIA test pattern 



Fig. 9. 60 Hz hum scope at 30 Hz sweep. 120 Hz 
hum will have twice as many alternations. This 
amount is severe. Any hum over 10 IRE units is 
objectionable with levels over 40 IRE units destroy¬ 
ing the picture. 


be set correctly by getting up early one morn¬ 
ing and using the test pattern transmitted by 
a local commercial station. If the monitor can¬ 
not be adjusted for a perfect pattern, remem¬ 
ber the error and adjust the camera for a 
pattern similar to that seen from the commer¬ 
cial station. This way, the scanning error often 
present in TV sets can be compensated for. 

On the test pattern, the horizontal and ver¬ 
tical wedges are calibrated directly in lines of 
resolution. It should be possible to obtain a 
horizontal resolution of from 200 lines on the 
ATJ series iconoscopes to 300 to 500 lines 
resolution on live vidicon cameras. On vertical 
resolution, the patterns will seem to come 
alive on the horizontal wedges. This pattern, 
called moire is caused by the convergence of 
the wedges being nearly parallel to the scan¬ 
ning lines. This is an optical effect and should 
be ignored. 


Other troubles 

Fig. 9 shows the effect of hum. This is best 
observed with the scope looking at the verti¬ 
cal information. The ripples appear on the 
waveform monitor while horizontal bars ap¬ 
pear on the picture monitor. In severe cases, 
the picture will gyrate with the hum. One 
black and one white bar indicate 60 Hz hum, 


6,12, OR 24 VAC 
, FILAMENT WtNCSNG 



ADJUST VALUE FOR 
BEST RESULTS 


Fig. 10. Vertical oscillator line lock circuit. 
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Fig. 11. Clamping failure. In amateur equipment, 
usually caused by defective coupling capacitors. 


while two pairs indicate 120 Hz trouble. The 
former is caused by poor grounds between the 
camera, monitor, modulator, and other equip¬ 
ment. Also this hum can be caused by heater 
to cathode shorts in video amplifiers or by de¬ 
fective power supplies using half wave recti¬ 
fication. 120 Hz hum is always caused by 
defective full wave power supplies. Use plenty 
of filtering. 80 to 100 pF capacitors should be 
used whenever possible. To further minimize 
this effect, be sure the vertical oscillator in the 
camera is locked to the power line. Fig. 10 
shows a simple circuit which can be used. 

Another problem occurring often is distorted 
vertical blanking as shown in Fig. 11. This is 
often caused by defective coupling capacitors 
in video amplifiers such as C3 in Fig. 5. Bad 
tubes also can cause this defect. Use the scope 
here to locate the defective stage by starting 
at the output and working back. 

Most amateur cameras use free running 
horizontal oscillators. In order to get this oscil¬ 
lator close to commercial standards, lock in a 
commercial signal on the monitor, then switch 
to the local signal. If the horizontal oscillator 
in the receiver goes out of sync, adjust the 
horizontal oscillator in the camera until the 
picture stays locked in when switching back 
and forth between the commercial station 
and the local signal. 

The oft-the-air receiver 

In order to check the operation of the TV 
transmitter when it is completed and to view 
the signals of other ATV stations, a 440 MHz 
receiver is needed. As a starter a modified 
UHF-TV converter can be used. Avoid modi¬ 
fying all-channel receivers. While these work 
fine for UHF TV, they do not have built in 
trimmer capacitors in most cases, making 
tracking difficult and almost impossible after 
conversion. Whatever converter you use, be 
sure it has an if amplifier. If transistorized. 


care must be taken to insure the rf from vour 
own transmitter does not burn out the transis¬ 
tors in the converter. 5 

A popular converter for ATV is a modified 
Blonder-Tongue BTU-2 series. These use low 
noise diodes and 6ER5 frame grid tubes in if. 
A method of conversion suggested by K3KFL 
is to solder small two-turn gimmicks across 
the oscillator and preselector trimmer piston 
capacitors. Use number 20 plastic coated 
hookup wire for this. On late model Blonder 
Tongue units, the trimmer on the oscillator 
has been eliminated. In these units, remove 
the cover over the 6AF4A tube socket and 
solder the gimmick across the one already un¬ 
der the cover. Using a weak UHF-TV station, 
UHF signal generator, or regular 432 MHz 
amateur station, adjust the oscillator to cover 
from about 435 MHz up and carefully adjust 
the preselectors for best signal to noise. In 
addition to the above types of stations, radar¬ 
like signals and two way communications sta¬ 
tions may be heard. If these are steady, they 
may be used for alignment. With care, the 
converter will still have high gain and good 
tracking up thru channel 50 or 60 and can 
still be used for UHF-TV reception. 

When the system is completed and satisfac¬ 
tory pictures are being sent and received, then 
it is time to think of a good low-noise and, in 
this age, transistorized converter for 440. 
However adequate results can be had with a 
UHF converter and I suggest leaving the high 
sensitivity converter a project until after com¬ 
pletion of the transmitter. Good rf amplifiers 
make an improvement over the UHF con¬ 
verter but because of the wide bandwidth of 
the TV receiver, the improvement is not as 
drastic as that observed on a phone signal. 

Nexth month, we’ll cover modulators, the 
modulated amplifier, and antenna systems. 
Meanwhile dig out the camera again. See you 
on 440. 

. . . K3ADS 

1. Kaiser, "A UHF Television Transmitter", CQ, April 
1962. 

D ask am, **% Meter TV”, 73, Match 1964. 
Kennedy-Colby, "Tire ARC 26 TV Transmitter”, 73, 
June 1963. 

Hutton, “Amateur TV Transmitter”, 73, March. 1963. 
Taylor, “NSTC Signal for Ham TV”, 73, January 1963. 
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Reference: Television Signal Analysis. Second Edition. 
American Telephone and Telegraph Company, Long 
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E. R. Davisson K9VXL 
83 Crestview Drive 
Greenwood, Indiana 


The Multical 

A many-use, many-frequency crystal calibrator. 


What is the “Multical”? As the name im¬ 
plies, “multi” would suggest several uses, and 
“cal” might infer a calibrator of some sort. 

Well, that’s right, but there is slightly more 
significance to the name. “Multi” is also a 
short form term used to describe flip-flop cir¬ 
cuits known as multivibrators. 

By combining the basic characteristics of a 
free-running multivibrator (astable) with crys¬ 
tal control, you have a simple, stable, virtually- 
insensitive-to-temperature-changes, crystal cali¬ 
brator for that receiver you have been wonder¬ 
ing about. 

The circuit uses no inductors and depends 
upon the crystal for the proper feedback for 
oscillations. Temperature stability' is partially 
due to the absence of capacitors. 

Transistor stage Q 2 operates with unity gain, 
whereas transistor Q x operates at considerably 
more gain. Both stages are operating as feed¬ 
back amplifiers. The harmonic generator diode 
D x is a 1N128. Any general purpose diode 
may be used. 

By using the multivibrator circuit, the wave¬ 
form obtained is comparatively rich in har¬ 
monics and could be used without any further 
refinements. However, to insure useful har¬ 
monics through 30 MHz starting from a 100 
kHz crystal, a harmonic generator consisting 
of R a and D, shown in Fig. 1 was added. The 
capacitors Cj and C 2 are used strictly for 
coupling and have no effect on frequency sta¬ 
bility. 

Crystals from 100 kHz up to 1 MHz may 
be used in the Multical with no changes. The 



Fig. 1. Schematic of the Multical. 




Fig. 2. Suggested printed circuit board layout for 
the Multical, A gives the copper side, B the com¬ 
ponent side. A board for the Multical is available 
for $1 from the Harris Company, 56 E. Main 
Street, Torrington, Conn. 


circuit will oscillate from voltages as low as 2 
volts and can be operated safely from voltages 
as high as 20 volts. This wide range of voltage 
operation allows the source to be obtained 
from virtually any place. 

Output from the calibrator may be fed di¬ 
rectly into the receiver’s input, or may be 
coupled to a short whip antenna. With a whip 
antenna, close coupling to the receiver’s input 
may be required at higher frequencies. (Es¬ 
pecially at the lower voltage levels.) 

For the more ambitious builders. Fig. 2 
shows the printed circuit board layout for the 
Multical. Due to its small physical size 
(1” x 2"), room can probably be found even 
in the most compact of receivers. Fig. 2A 
shows the foil side, and 2B shows the parts 
placement. 

So the next time you wonder about the ac¬ 
curacy of your receiver calibration, give this 
simple circuit a trv and vou’ll know for sure. 

, . . K9VXL 
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Bill Reynolds K2ZEL 
32 Perry Avenue 
Lothom, N.Y. 12110 


Connectors for Those Surplus 
Coaxial Tubes 


“Tubes I have, sockets 1 do not have,” and 
they want too much money for them. Also 
many of the sockets available in surplus do 
not have the built-in by-pass connectors. My 
problem came up when I wanted to make 
use of some 4X150A, 2C39A, and 2C40 type 
tubes for vhf-uhf amplifiers and needed con¬ 
nectors to attach to the external electrodes 
and sheet by-pass capacitors. As I began work 
on the projects, I remembered an article by 
WB6AOW 1 and tried my hand at making 
the connectors as he suggested. I had trouble 
getting the finger stock to stay in place as 
I added them around the ring. I would get 
one positioned and another would slide out 
of place as I soldered the next one in place. 
I gave this up as a bad job and started 
searching for a better solution. 

In the junk box I found some ten-thou¬ 
sandths (0.010") shim stock, and while looking 
at it, I came up with this idea for making 
connectors that work as well as the commer¬ 
cial ones. The process produces a symmetrical 
connector of uniform thickness permitting the 



Fig. I. Stock layout for 4X150A screen bypass. 


calculation of the capacitance for by-pass pur¬ 
poses. 

The first few that I made were rolled by 
hand, without the jig described, and were 
not as symmetrical as the later ones but 
worked quite well nevertheless. The con¬ 
nectors made in the jig were perfect fits and 
more uniform. The steps for making the con¬ 
nectors from shim stock can be easily dupli¬ 
cated in your own shack. The jig will require 
the use of a metal lathe, but the resulting 
connector is worth it. The dimensions for the 
jig and connector described here are for a 
screen by-pass connector for a 4XI50A tube. 
For other coaxial tubes the dimensions will 
have to be altered accordingly. 

The shim stock is prepared as follows: 

1. Lay out the stock per the dimensions in 
Fig. 1. 

2. Drill out all holes and punch out the 
center with a chassis punch. 

3. Cut slits with a pair of scissors from the 
knock-out to the stop holes to form the fingers. 
(Roll the fingers by hand using round nose 
pliers or make yourself the jig.) 

4. Place the stock on the base of the jig. 

5. Force the washer down into place over 
the stock and then remove the washer leaving 
the stock on the base. 

6. Force the top die down over the top of the 
base. 

7. Remove the finished connector and install in 
the cavity or on the socket. 

The jig is made of steel stock and is turned 
on a lathe according to the dimensions in Fig. 
2. When turning the washer be sure to allow 
for the thickness of the stock or it will be diffi¬ 
cult to remove in step 5. The top die must fit 
very closely or it will not catch the fingers 
and roll them properly. Shim stock of .005" 
and .015" were also tried and it was found 

Bill is a professor of science at the State Uni¬ 
versity of New York at Albany. He’s taught 
a number of electronics and ham courses, in¬ 
cluding one on WTEN-TV. 
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On the left are the jig base and top, in the center is the jig ring, ana on the right are a piece ot stock 
ready to be formed and a finished connector. 


that the .010 stock was the most satisfactory. 

If the connectors are going to be used as 
grid connectors on planer triodes, do not use 



Fig. 2. Cross section of the jig. 


the top die, but use the connector as finished 
following the pressing of the washer on the 
jig base in step 5. When using two or more 
tubes in parallel or with common push-pull 
connection, you can make the connector of a 
single plate, laying out both tubes and punch¬ 
ing on the jig twice. The photograph shows a 
finished connector, the stock lay-out, and the 
jig. The only inherent problem is that a jig 
must be manufactured for each diameter con¬ 
nector that you desire to make, but once the 
jig is made, it may be used forever and supply 
connectors for other members of your club. 
Make some of those vitally needed connectors 
and use those surplus high frequency tubes 
that have been gathering dust in the junk box. 
P.S. I don’t own a lathe either. John Kowal- 
chvk, a machinist friend, helped produce the 
first jigs that were made from the drawings. 
Later he was able to show me how to set up 
and use the lathe. This permitted me to make 
others myself. Joe Kelly, a fellow teacher, 
made the photograph. 

. . . K2ZEL 

!. Griffin. Frank WB6AOW, "Do-It-Yourself 4X150 
Sockets.” VHF Horizons, April 1963. 
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Fred J. Dietrich W0IFY/8 
97 East Lakeview Ave. 
Columbus, Ohio 43202 


A DX Vertical 

Here’s a simple, effective antenna 
you can put up in almost no space. 


The situation was about as impossible as one 
could imagine. The rig was a home-brew 100 
watt ew transmitter with no drive above 20 
meters, the receiver a none too stable 20 year 
old model, the back yard was full of power 
and telephone lines, the roof was fragile, slick 
slate, the rig was on the second floor, the line 
noise was often greater than S9, and I wanted 
to work DX! To make matters worse, the 
budget wouldn’t allow more than about five 
dollars for an antenna, and being a student 
didn’t leave much time for scrounging. 

An important consideration was that of size, 
together with selection of the band or bands 
to be worked. Listening on a 67 foot wire that 
ran to a 25 foot high tree in the back yard re¬ 
vealed that the only two reasonable candidates 
for DX were 20 and 40 meters because of the 
sunspot situation. This wire had been used in 
an end-fed manner with a little DX success on 
40 meters, but the competition from 40 meter 
beams and foreign broadcast stations made 
things pretty tough. The situation on 20 meters 
was about the same; it worked well for do¬ 
mestic contacts, but fell pretty flat when I tried 
to work DX. 

In order to get the best DX coverage, it is 
necessary to put as much of the transmitter 
power as possible into the lowest radiation 
angle possible. This is so because most of the 
reduction in signal strength that takes place on 
an ionospherically reflected wave takes place 
where the wave passes through the lower 
layers of the ionosphere. The lower the radia¬ 
tion angle of the antenna, the fewer hops it 
takes to go between your QTH and those juicy 
DX locations. Also important is the fact that 
waves which take off at high radiation angles 


Fred is a research associate for the Ohio State 
University Antenna Laboratory. He has a 
BSEE , MSEE (Purdue), and is working on his 
PhD. 


frequently pass through the ionosphere and are 
lost. This, of course, is just wasted power. 

A study of the vertical radiation patterns for 
various horizontal antennas which appear in 
the first part of the ARRL Antenna Book re¬ 
veals that it is necessary to get a horizontal 
dipole a half-wavelength or more high in order 
that the radiation angle be reasonably low. It 
is also important to notice that even if the an¬ 
tenna is fairly high, there is usually a good 
deal of radiation in power-wasting high-angle 
lobes. A fairly good compromise is a height of 
five-eighths wavelength. This gives a radiation 
maximum at about 25 degrees above the hori¬ 
zon, with something like 25 per cent of the 
power going into high-angle radiation. For 20 
meters, this height comes out to something like 
40 feet, and since there was nothing this high 
to attach to, a horizontal dipole seemed not 
too promising. 

The vertical radiation patterns shown for a 
vertical dipole, on the other hand, are much 
more promising. In particular, the pattern for 
a vertical dipole with its center one quarter- 
wave above the ground (this means the lower 
end of the dipole is right next to the ground) 
shows a radiation pattern maximum at lower 
than ten degrees elevation angle when the 
antenna is located over average, not perfect, 
ground. There is also no loss of power at high 
angles because there are no extra lobes. This 
seemed to be the answer for working DX with¬ 
in the limitations of my QTH. A vertical di¬ 
pole for 40 meters would be 70 feet high, a 
pretty tall order for the $5.00 budget and also 
for the limited space available for the guys 
which would be required for a mast of this 
height. For 20 meters, the height came out to 
be 33 feet 2 inches for the CW band, a height 
which could be supported by the house alone. 

The antenna was mounted as shown in Fig. 
1. The support points are the bottom of the 
mast and a point about two-thirds up the mast. 
This has proved adequate in winds up to 50 
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or 60 miles per hour, the highest usually en¬ 
countered in this location. Since the dipole is 
a full half-wavelength long, it is conventional 
to feed it at the center. This turned out to be 
a rather convenient point in this case, as it fell 
near the height of a window in the second- 
floor shack. I chose to feed it with a gamma 
match to avoid splitting the mast in the center 
and to provide an unbalanced coax feedline. It 
should work equally well as a vertical doublet. 

The antenna mast itself was assembled 
from various pieces of scrap aluminum tubing 
which were purchased during one morning’s 
scrounging. If nice, long sections of telescop¬ 
ing tubing are available, by all means use 
them; I wasn’t so lucky, but I still got the 
thing put together. In my particular one, the 
bottom 10 feet is a piece of one inch alumi¬ 
num conduit, the center section is a two sec¬ 
tion thinwall aluminum TV mast about 13 feet 
long, the next section is a discarded TV an¬ 
tenna boom with the elements removed, and 
the remainder of the 33 foot 2 inch length is 
made up of two pieces of aluminum tubing 
scrap. This length was found from the equa¬ 
tion L = 468/f(MHz) where L is in feet. 

Since the tubing didn’t telescope together 
nicely, it was necessary to devise some means 
of fastening them together. This was accom¬ 
plished by squeezing the larger of the two 
tubes for a particular joint in a vase until it was 
narrow enough to provide a tight fit for the 
smaller tube. The joint was then bolted with 
two bolts about six inches apart through both 
tubes. Fig. 2 illustrates the method. All the 
joints were taped with plastic electrical tape 
after they were assembled to keep moisture 
out. Cadmium plated hardware was used 
everywhere to prevent corrosion and rust. 
Stainless steel hardware would be even better, 
but I have seen no signs of rust after two 
years with the hardware I used. 

Fig. 3 shows the details of the gamma feed 
arrangement. The gamma tube is fed from the 
center conductor of the coax through a 33 pF 
variable capacitor which is enclosed in a plastic 
refrigerator jar to protect it from the weather. 
It is important to drill a small hole in the bot¬ 
tom of the jar to allow condensation to drain 
out. I learned this the hard way. I didn't pro¬ 
vide a hole, and after about 6 months of op¬ 
eration there was about a half inch of water 
standing in the bottom of the jar. Changes in 
barometric pressure cause the jar to “breathe” 
humidity inside. The top of the jar is removed 
to adjust the capacitor during initial tuning. 
Once it is tuned, the lid is snapped back in 
place. The jar attached to the wooden dowel 
with a long 6-32 screw which passes through 
the dowel, through the jar, and screws into one 


of the mounting holes of the variable capacitor. 
This joint was sealed with mastic cement be¬ 
tween the jar and the dowel to prevent rain 
from entering the jar at this point. 

The gamma tube is supported on the bottom 
by being set into a hole drilled partway 
through the dowel. This should be of such a 
size to provide a snug fit for the tube. A small 
hole, concentric with the large one, was drilled 
entirely through the dowel to allow rain to pass 
freely through the gamma tube and out the 
bottom. The electrical connection is made at 
the bottom of the tube by means of a clamp 
made from scrap sheet aluminum and fastened 
with a 6-32 machine screw which also holds 
the solder lug for the wire from the capacitor. 
This joint was taped after completion of the 
antenna. The top clamp is shown in Fig. 4, 
and consists merely of a piece of sheet alumi¬ 
num formed into clamps at both ends. 

Fig. 5 and 6 show the details of mounting. 
The long ceramic insulators shown happened 
to be on hand; probably something smaller in 
size would be adequate. The mast turned out 
to be only about three feet from the wall of 
the house. A larger spacing would be desirable 
from the standpoint of efficiency, but the prop¬ 
erty line prevented it. 

Adjustment of the gamma match proceeded 
as follows. The transmitter frequency was set 
to the center of the desired frequency range 
(in my case it was 14050 kHz) and the output 
power was adjusted for the minimum required 
to give full-scale deflection on the SWR meter. 
(An SWR meter or impedance bridge 1 is essen¬ 
tial for the proper tuning of any antenna sys¬ 
tem.) If possible, choose a time when the band 
is dead so as to cause a minimum of interfer¬ 
ence. Before keying the transmitter, set the 
top gamma tube clamp to some position, say 6 
feet above the center of the antenna, and 
tighten it. (now take your hands off the thing!) 
Key the transmitter and adjust the variable 
capacitor until the standing wave ratio 
is minimum. If the reading at minimum is too 
high, move the clamp up or down a few inches 
and repeat the procedure. If this improves the 
SWR, move the clamp again in the same direc¬ 
tion. If the SWR goes up, move the clamp in 
the opposite direction. If the SWR cannot be 
brought to a satisfactory level, it might be nec¬ 
essary to move the center clamp on the an¬ 
tenna up or down a few inches. The part of 
the antenna which is close to the wall of the 
house will be somewhat detuned by the house, 
and the electrical center of the antenna might 
not be located at the exact mechanical center. 
It should be possible to get the SWR down to 

i. Kyle, Jim, "R.F. Measurements,” 73, Dec. 1965, p. 20. 
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I to 1 at the center frequency; I quit when I 
hit 1.25 to 1. It stays below 1.75 to 1 any¬ 
where in the CW band, which is entirely satis¬ 
factory' for all but the most touchy transmitter 
pi-network. 

The tuning was accomplished by having one 
man on an extension ladder and the other at 
the rig. Since the total feed line length for my 
installation was only seven feet, and the win¬ 
dow it passed through was left open during the 
tuning procedure, there was no problem of 
communication between the man at the rig 
and the man on the ladder. 

A convenient feature of this antenna is the 
ease with which it may' be lowered for inspec¬ 
tion and repair. It is necessary only to remove 
one screw from the upper insulator, disconnect 
the feed line from the transmitter, tie a strong 
cord to it above the center, and lower away. 
I am able to do this from inside the shack by 
opening the upper half of the window. To 
raise it, it is necessary to have someone posi¬ 
tion the bottom of the mast over the bottom 
cone insulator and hold it there while I raise it 
back to a vertical position. The XYL performs 
this task admirably. 

A note about radials. One of the reasons for 
selecting this type antenna is that it is center 
fed and does not require radials for efficient 
operation. The more popular vertical is a 
quarter-wave type which must be fed against 
a radial system or some other form of ground. 
The reason that many of these fail to live up 
to their expectations is because of an inade¬ 
quate counterpoise. A single ground rod at the 
base of a quarter-wave antenna is usually not 
adequate. I know; I’ve tried it with disastrous 
results! The transmitter power is dissipated in 
large ground resistance which results from a 
poor ground. A good system of buried radials 
is excellent for a quarter-wave vertical, and a 
system of radials above ground for the popu¬ 
lar ground plane antenna works well. I did not 
have room near or in the ground, and the 
fragile roof and a landlord who discouraged me 
from walking on it prevented the erection of 
anything on the roof. 

I did try stringing some radials in the base¬ 
ment and feeding the whole mast against these 
for 40 meter operation using a variation of the 
bazooka balun feed, but that’s another story. 

On the air results have been very encourag¬ 
ing in the relatively little operating time I’ve 
had available. A check in the log shows mostly 
569 and 579 reports out of Europe and 589’s 
out of Central and South America. Since I am 
restricted to Saturday morning operation, I 
don’t usually hear the Asian and Pacific sta¬ 
tions. 

. . . W01FY/8 
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Jim Kyle K5JKX 
1236 NE 44th St. 
Oklahoma City, Okla. 


An AC Voltbox 


Does the line voltage tend to wander about 
a bit at your QTH? Or are you checking out 
new gear and needing a way to simulate high 
or low line-voltage conditions? 

One way out of these (and all similar) 
problems is to buy an adjustable autotrans¬ 
former. General Radio calls them “Variacs” 
and other people have other names for the 
gadgets, but they’re not too unfamiliar. 

However, they are expensive. In sizes rated 
for any power capability at all, they begin to 
make sizable dents in the region of the pocket- 
book. Even in surplus! 

Another way out of the problem is to build 
yourself a voitbox. It won’t have quite the 
flexibility of the variable transformer, but on 
the other hand it won’t cost nearly as much 
either. In fact, you can build a stripped ver¬ 
sion out of most anybody’s junkbox. 

The trick of hooking up a low-voltage trans¬ 
former so that its secondary is in series with 
the line voltage is as old as the hills. It must 
even have had whiskers when Signore Mar¬ 
coni tapped out his famous three dits. And 
that’s the basis of the voltbox. 



Fig. 1. Schematic diagram for voltbox. T1 can be 
any filament transformer. Power capacity of volt¬ 
box will be product of transformer secondary cur¬ 
rent rating and (line voltage minus secondary 
voltage). FI should be rated same as secondary of 
Tl. As shown, output voltage will be (line minus 
secondary) at switch position 1, (line minus half 
secondary) at position 2, straight line at 3, (line 
plus half secondary) at 4, and (line plus full sec¬ 
ondary) at 5. If secondary windings happen to be 
reversed in polarity from that shown, only effect 
will be to make position 1 the high end of the 
range and position 5 the low. 


But it’s a bit more than that. The simple 
series-secondary hookup is fine for either 
boosting or lowering line voltage by a fixed 
amount. It even lends itself to use of a dpdt 
switch to take your pick of boost or cut. But 
it’s not much for rapid control. 

By using a center-tapped filament trans¬ 
former, however, and a 2-pole rotary switch 
with 5 positions, it’s not too hard to get a sort 
of “active power rheostat” effect. The sche¬ 
matic shows the hookup. In position 1 of the 
switch, the full secondary of the transformer 
is in series with the line and out of phase, so 
that if we’re using a 10-volt center-tapped 
transformer and have a constant line voltage 
of 115 the Voltbox output will be 105 volts at 
this point. 

Position 2 cuts out half the secondary, so 
we have only 5 volts to work with, but retains 
the same phasing. Now we have 110 volts 
out. 

Position 3 eliminates the transformer alto¬ 
gether for straight through 115-volt operation. 
Position 4 is the same as position 2 but the 
phase is now such that our 5 volts adds; we 
get 120 volts out. Finally, position 5 adds the 
full 10 volts for 125-volt output. 

So by the twist of a switch, we go from 
105 to 125 volts in 5-volt steps. Had we used 
a 25-volt center-tapped transformer, the range 
would have been from 90 to 140 volts in 
12 ) 2 -volt steps. 

The fuse shown in the schematic is for the 
protection of the transformer; the voltmeter 
across the output socket is simply a conven¬ 
ience so that you can monitor output voltage 
constantly. 

Some TV power transformers have double 
6.3-volt secondary windings, with at least one 
of them centertapped, as well as a 5-volt rec¬ 
tifier winding. These can be used to build a 
really wide-range Voltbox; the output steps 
could be arranged as 97.4, 102.4, 108.7, 
111.85, 115 (line), 118.15, 121.3, 127.6, and 
132.6. This would require a 9-position 2-pole 
switch. Wiring would follow that of the sche¬ 
matic except that all secondaries would be 
hooked up in series with the center-tapped 
winding at the bottom of the string and the 
5-volt winding at the top. Measuring second¬ 
ary voltages from the bottom of the string, 
you would have 3.15, 6.3, 12.6, and 17.6 volts. 
The bottom connection would go to switch 
position 1 on wafer A and the 17.6-volt end 
would go to positions 1, 2, 3, and 4 on wafer 
B and 6, 7, 8, and 9 on wafer A. Intermediate 
connections would go to 2, 3, and 4 on A 
(in order) while positions 1 through 4 on A 
would connect to 6 through 9 on B in the 
same way as 1 and 2 connect to 4 and 5 in 
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the schematic; positions 5 on both wafers con¬ 
nect together for a straight-through connection. 

In such a hookup, power rating would be 
limited by the lowest current rating of the 
individual windings. Thus maximum output 
current might not be greater than 600 ma, or 
about 70 watts worth of power at 117 volts. 

In the hookup shown in the schematic, 
power rating is equal to the current rating of 
the secondary multiplied by the hncest output 
voltage. It will increase at higher output volt¬ 
ages but this provides you a safety margin. 
Using a 10-volt 5-amp transformer you’ll have 
a power rating of more than 500 watts—plenty 
to run any receiver or VFO, and adequate for 
a performance test on much other equipment. 

The same idea can be applied as an input- 
power control for a low-power transmitter, 
since output of a 600-volt power supply can 
be varied over a ±50-volt range by the 105/ 
125 volt range of the Voltbox. You’ll probably 
discover dozens more uses for this handy 
gadget as soon as you have it finished and use 
it for a while! 

. . . K5JKX 



Parts Storage 


Cigar boxes are much more satisfactory for 
storing small parts than the plastic drawer 
type cabinets. If you have ever tried to close 
a drawer full of resistors you will know what 
I mean. 

First it is important to stock up on all types 
of cigar boxes. To do this you will probably 
have to get on the cigar store waiting list. 
When you have a sufficient assortment of boxes 
take the ones of the same size for each type of 
component you want to store. Over a period 
of time and with enough shuffling from one 
box to the other, and end result will be a neat 
storage for your small parts. 

... Ed Marriner W6BLZ 
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Gus Browning W4BPD 
Orangeburg, S.C. 


Gus: Part 16 


Last month I was on Aldabra Island having 
a ball. After repairing the Teflon needle valve 
with a hot soldering iron and getting my an¬ 
tennas broadside to the USA and Europe, I 
was all set for the pile-ups. 

I found that there were interesting things 
to observe on the islands. I saw the Booby 
birds trying to battle their way thru with 
their craw full of fish every evening (read 
last month’s issue). Or take those coconut 
crabs that invaded the back porch where I 
was operating every night. These are mean 
rascals about twice the size of both of your 
fists when placed together. They just love to 
sneak up on you at night (they don’t come 
out in the daytime), and when you are not 
watching all of a sudden they will take a snip 
at your leg; I mean right up under your pants 
cuffs. They are always fighting each other; 
usually every morning there were a number 
of dead ones laying around that got killed 
during the night. I think they hate each other 
and think nothing at all about “battling to 
their death” at the first sight of another one. 
Sometimes when I awoke by the operating 
position in the morning there even were a 
few dead ones on top of the table. I suppose 
they climbed up on the table via the over¬ 
hanging table cloth. I guess they would make 
FB house pets if you did not want any of 
your neighbors visiting you. One night I 
caught about 25 of them and placed them 
in a large box so that I could take a picture 
of them the next day, but the next morning 
every one of them was dead. I suppose they 
had a real battle royal in that box during the 
night. All of them were snipped up; pieces 
of coconut crabs were all over the box; not 
a whole one was to be found. 

Another interesting type of nightly visitor 
was some extra large bats. I will tell you of 
my encounter with one of them the very first 
night I was there. My operating table was 
on the back unscreened porch. I had been 
noticing something flitting between me and 
the light bulb a number of times, and thought 
possibly it was a large candle fly or some¬ 
thing like that. I had a nice pile-up going, 
operating SSB on 20 meters. Someone had 


just called me and I was about to jot down 
the call sign of the station calling, but all of a 
sudden, something lit on top of my partly 
bald head. This “thing” was straddling my 
headphone band (the mike was also mounted 
from this headphone band) and its claws were 
dug into my very thin hair and scalp. I yelled 
into the mike, “Just a minute. Buddy, I got 
some trouble here.” Then I sort of sneaked 
my hand up to my head to feel this thing 
that was on top of it, nice and soft. I quickly 
withdrew my hand from this little fur covered 
thing setting on top of my hair. I sort of froze 
up for a minute, and then decided this thing 
had to be removed from my head. I had to 
either do something or else sit there all night. 
I decided to do something and to do it in¬ 
stantly. I grabbed this thing from my head, 
and threw it on the floor, all in one single 
motion. Down on the floor went the head¬ 
phone, mike and this thing, which turned 
out to be a large bat having a wing spread 
of about 20 inches. The poor headphone and 
mike really slammed to the floor; I thought 
for sure they were ruined. The bat was out 
cold. I picked up the phones/mike combina¬ 
tion and listened in, whistled in the mike once 
and discovered it was all OK. I was back in 
business again. Then I said into the mike, 
“Who was that calling me?”—the wrong thing 
to say in a pile-up. Back came about 25 
stations; whoever was calling me on that fre¬ 
quency was clobbered. I then put a little check 
mark beside the time and report I had already 
entered in the log. In the excitement I com¬ 
pletely forgot the call sign of whatever was 
calling me. Sure enough when I got back 
home, I found a QSL card from this fellow 
all filled in with the proper time, date, report, 
etc. He mentioned I had returned to his call 
and that right after I had given him his report 
said, “Wait a minute; I’ve got troubles.” Then 
when these troubles were over with he got 
smothered with QRM. I sent him a QSL card. 
I even wrote him a letter telling him what the 
trouble was that I had. I never did have one 
of those bats land on my head after that. I 
sort of learned to live with them from then on. 

At the time I was on Aldabra, the total 
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population was about 20 people. There are 
three industries on the island—fishing, copra, 
and catching large sea turtles. Which is the 
best money producer I have no idea. Possibly 
it’s the fishing. The fishermen are more afraid 
of the large groper fish than they are of sharks. 
It seems that these gropers sort of sneak up 
on the fishermen (who are in the water spear¬ 
ing fish), and take a chunk of meat out of 
him now and again. One fellow I met down 
there had the calf of his lower right leg com¬ 
pletely gone from a groper bite. They told 
me they can usually scare a shark away by 
making lots of commotion in the water. 

The catching of the large sea turtles was 
interesting work to observe. Usually three fel¬ 
lows go out in one of the large pirogues 
(boats). When a turtle is seen they row the 
boat near the turtle, and they throw a spear 
into the back of the turtle; the spear only 
goes into the turtle’s back a few inches. The 
turtle is hauled into the boat, turned over on 
its back and then a few more are caught. 
When they have a good haul they come ashore 
and the turtles are placed in the turtle pond. 
The spearing of the turtle does him no harm 
since the spot where the spear went thru 
its soft back soon heals over and the turtle 
is as good as he ever was. 

Life on Aldabra to me seemed very good; 
everyone had all the food they needed for I 
believe each one there was allowed one pound 
of rice per day. If they did not use their ration 
the owner of the island bought the rice back 
from them at a fair price. I saw no one beating 
their brains out working themselves to death. 
They all seemed to be sort of taking it easy. 
I think they are all very satisfied with their 
job. Of course, occasionally there is a little 
trouble between a few fellows, which the 
island manager soon clears up. There is even 
a small jail on the island that on occasion is 
occupied, but not very often. I suppose the 
island manager is the judge in these disputes. 
Life to me on Aldabra was very enjoyable; 
the bands were open nearly around the clock. 
With the sun spot count increasing each day 
now, I certainly would like to return to Alda¬ 
bra. With even 10 meters starting to open 
again I bet I would have a ball. Remember 
when I was down there the sun spot count 
was near the 11 year minimum. The possibility 
of my returning there at this time seems to 
be very remote, if not impossible; but if the 
chance ever turns up I would like to be on 
again from down there. Oh, yes, if you want 
one of the most delicious meals in the world, 
try one of the Aldabra turtle steaks. They are 
one of the most tender steaks I have eaten. 
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If you are interested in picking up sea shells 
by all means go to the Aldabras; they are 
there by the thousands just waiting for some¬ 
one to pick them up. I sent Peggy two large 
boxes of them. I had already sent her other 
sea shells from other spots and she told me, 
“No more sea shells, please.” One extra large 
clam fossil I found there was large enough 
for me to lay down in and be closed shut. 
We shipped this one back to Mahe to be put 
in their museum. The clam from that shell 
would have fed 30 or 40 people, I guess. Its 
age was estimated to be more than a thousand 
years old. With all the birds, fish, copra, sea 
shells, bats, and miles and miles of nice sandy 
sea coast, life there is not bad at all. All the 
workers there are men, so there is never any 
trouble with arguments over some woman. 

I stayed on Aldabra Island for 17 days. I 
found that 17 days is by far too long to stay 
at one QTH as far as DXpeditioning is con¬ 
cerned. Give me 7 good days and everyone 
will be worked who really tries; after that you 
have to start digging for QSOs. But I was sort 
of stuck for those 17 days, since Jake the boat 
owner had the little Lua-Lua up high on the 
beach, painting and cleaning it up. He put it 
up on high dry sand when the moon was full 
and had to wait until there was the next extra 
high tide so he could float it away again. 
This extra long stay was not too bad, since 
there were many things of interest to do and 
to look at. Time flew by anyway. 

Finally Harvey gave me a call on 20 and 
said for me to be ready to depart the next 
morning at 8:30 AM. Down came the antenna, 
off went the power plant, things were all 
wrapped up and made ready to load up the 
boat. I contacted the manager of the island 
and told him I would need the use of a 
pirogue the next morning with a few fellows 
to help me load up and row out to the Lua- 
Lua when it arrived. To bed I went for the 
first good long night’s rest I had since 1 had 
arrived at Aldabra. I visited all the workers 
and thanked them all for their help, thanked 
the island manager and took one final look 
at the camp site. I was ready to QSY from 
Aldabra at 8:00 AM. 

The Lua-Lua arrived at about 8:15, so out 
we went in the loaded pirogue. The old SE 
monsoon by this time had really got going 
and we had a heck of a time loading the 
equipment from the pirogue to the Lua-Lua. 
A number of times things nearly went over¬ 
board, until we got the swing of the way the 
waves were behaving. We would watch for a 
big swell to start our way, and yell to the 
fellows in the Lua-Lua to get all set; then 
we grabbed an armful of items and waited 


until the swell pushed our pirogue up high, 
parallel with the deck of the Lua-Lua, and in 
a fast swing handed items to the outstretched 
arms of the fellows in the Lua-Lua, This re¬ 
quired some split second timing and fast move¬ 
ment on the part of the fellows on both boats. 
The last item to leave the pirogue was me. 
The pirogue departed for the beach, and we 
set sail for Mahe. 

The seas were in a very foul mood all the 
way back. I finally managed to get my equip¬ 
ment mounted on the eating table, the old 
putt-putt fastened down, and I was again 
/MM. Quite a number of waves swept com¬ 
pletely over the ship, and the fellows at the 
wheel hung on for dear life so they would 
not be swept overboard. What a time we had 
trying to shoot the sun, moon, Venus, etc., 
with the horizon very vague; locating the hori¬ 
zon was a must before any bearings could 
be taken. All this time I am at the radio 
listening to WWV or some other station with 
standard time signals, calling off the seconds. 
Both Harvey and Jake had their sextants in 
their hands. Eventually we would get a shot 
and Harvey and Jake would then go to their 
little desks and start trying to figure where 
we were! Every now and again they would 
actually agree on the same exact spot. One 
time one of them called out the answers to his 
shot and according to my map we would have 
been about 300 miles west of Cairo, Egypt, 
out in the Sahara Desert! He later re-figured 
and found that he had subtracted one of his 
figures instead of adding. But as a rule their 
figures more or less agreed. Dead reckoning 
helped quite a bit also. In plain English, 
dead reckoning means you are located at such 
and such a place using common sense. 

The second day out from Aldabra, on the 
way back to Mahe, I was on the air having 
a FB time QSOing the boys with those break¬ 
ers breaking over the boat, and bango—the sky 
light above my operating table was struck by 
an enormous wave, it was lifted up and about 
a bathtubfull of sea water came on top of me, 
the equipment, cameras and all. This brought 
a sudden silence to the equipment. It was 
silent all the rest of the way back to Mahe. 
I tried drying it off the best I could with what 
damp clothes we had on deck, but it was a 
long way from being dry. It took us about 10 
days to battle our way back to Mahe; all this 
time the equipment just lay there with the salt 
water doing its worst to it, parts of the chassis 
starting to turn green when we arrived on 
Mahe. It did not look good to me at all; I 
thought for sure that I would have to get 
word to Ack to send me another KWM-2, but 
before I sent out this distress message I de- 
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eided I would try overcoming this salt water 
trouble. 

Off went the cabinet, and the scrubbing 
job began. After two days of hard work, it 
looked very nice and clean. I plugged it in, 
expecting the smoke to rise from somewhere. 
There was no smoke from it, but there were 
no signs of any signals from it either. Nor 
was there any excitation on transit. The only 
thing that moved was the S meter, and it 
moved backwards. It looked like I was in for 
lots more cleaning before there were going 
to be any signals from VQ9A. This time I 
really dug in. First it got the water hose treat¬ 
ment! Try squirting water down in those 
pretty little if transformers; you will be sur¬ 
prised the places it squirts out! After a few 
days of this cleaning, wiping, polishing, and 
sponging, things looked very good. This time 
I placed the equipment out in the hot Mahe 
sunshine for two days, turning the chassis 
over every hour; finally on the third day I 
placed it in the oven at the hotel, turned the 
heat up to 160 degrees and let it cook for 6 
hours. This time I knew it was dry before I 
plugged it in. Still the S-meter read back¬ 
wards, and a very faint hum could be heard 
from the phones. On PA plate current position 
the meter read about 15 mils. Still, no excita¬ 
tion. This time I was ready to send Ack that 


distress message for sure. After some thought 
I decided I would try just once more before 
sending this message to Ack. This time out 
came most of the parts, the if transformers 
inside were all green, covered with green scum 
and mildew. Each one was very carefully 
cleaned with carbon-tet; the trimmers were 
taken apart and I noticed the silver plating 
on them was starting to peel off; the power 
transformer was even taken apart and found 
to be covered with this green scum. Sometime 
one of you fellows might try a real cleaning 
job on the little band switches in modern-day 
equipment. This time I spent 3 full days clean¬ 
ing; then back into the oven again for more 
baking, and then with not much hopes it was 
plugged in. Again the S-meter read back¬ 
wards—but the receiver was operating again. 
Next I tried the transmitter. By golly, it 
worked! ! ! 

I was back in business again at VQ9A. I 
could never get the VFO to calibrate right, 
and when I returned the set to Collins about 
two years later, the S-meter was still reading 
backwards. They sent me a new VFO to install 
so the calibration difficulty was eliminated. I 
never did have any more trouble with the 
rig after that, except the usual amount of tube 
trouble. 

. . . Gus 
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WTW Country List 


AC 1, 2, 5, 6, 7, S, 9, 0—Bhutan 

AC3—Sikkim 

AC4—Tibctt 

AP—Bust. Pakistan 

AP—West Pakistan 

BV. C3—Formosa (Taiwan) 

BY, 0—China 

CK—Chile 
•CE9—See KC4 
CE0A—Easter Island 
CE0X—San Felix 
CE0Z—Juan Fernandez 

CM, CO—Cuba 

CN—Mornsco 
fp_RoliTla 

CB3, 5—Portuguese Guinea 

CB4- Cape Verde Islands 

CK5—Principe, Sao Tliome 

CRH—Angola 

CRT—Mozambique 

CBS—Portuguese Timor 

CB9—Macao 

CT1— Portugal 

CT2—Azores 

CT3—Miderii 

CX—Uruguay 

DJ, DL—German Fed. Rep. West) -RFU 
DL, BJ—West Berlin 

BM—German Democratic Rep. (East)-RFC 
DU—PhJllipines 
EA—Spain 
EA6—Balerie Is. 

EAS—Canary Is. 

EA9—Ifni 

EAS—Bio de Oro 

BAO—Spanish Morroco 

EA0—Bio Muudl It Fernando Poo Is. 

EA0—Spanish Guinea 
El—Rep.of Ireland 
EL—Liberia 
EP—Iran 

EA3. 9E3, 9F3—Ethiopia 
F—France 

FBS—Amsterdam St St. Paul Is. 

FBS—Cruzet 13. 

FBS—Kerguelen Is. 

FB8—French Antartica-REF 
FC—Corsica 
FG7—Guadeloupe 
Fil s —Comoroes Is. 

FK8—New Caledonia 
FL—French Somaliland 
FM7—Martinique 
FOS—Clipperton Is. 

FOS—loyalty St Chesterfield Is.-REF 

F08—Toubuual (Austrail Is.)-REF 

FOS—Tuamotou I Gambler Is.)-REF 

FOS—Marquessa la.-REF 

FOS—Austrail Is. I except Touboual) -REF 

FOS—Society Is. (Tahiti)-REF 

FP8—St. Pierre t Miquelon 

FR7—Reunion Is. 

FR7 ,'G—Glorienses Is. 

FR7/J—Juan de Nova t Europe Is. 
FR7/T—Tromilen Is. 

FS7—Saint Martin 13. 

FUR, YJ1—New Herbidcs Is. 

FW8—Wallis Sc Futuna Is. 

FY7—French Guiana St IninI 
G. GB—England 
GC—Guernsey St Dependencies 
GC—Jersey Is. 

(ID—Isle of Man 

GI—Northern Ireland 

GM—Scotland 

GW—Wales 

HA—Hungary 

HB—Switzerland 

HE, HB0—Liechtenstein 

HC—-Educador 

HUH—Galapagos 

HC8E. KXti—Ebon Atoll 

HH—Haiti 

HI—Dominican Rep. 

HK—Colombia 
HK0—Bajo Nuevo 
HK0—Malpelo Is. 

HK0—San Andres St ITovidcnda Is. 
HI.. UM—Korea (South) 

HM—Korean Peoples Hep. (North) 

HP—Panama 
HB—Honduras 
HS—Thailand 
HV—Vatican 
•HZ—See 7Z 
II—Italy 
IS1—Sardenia 
1T1—Siclly-DABC 
II—Trieste-DABC 
JA, KA—Japan 


JT—Mongolia 
JT—Jordan 

K. W. WA, WB, etc.—USA 
•KA—See JA 

KBIi—Baker, Howland St American 
Phoenix 

•KC4U—Antarctica (see CE9) 

KC4- -Navassa Is. 

KC«—Eastern Carolines 
KCB—Western Carolines 
KC6 —Palau-NZABT 
•KG1—See OX 
KG4- Guantanamo Bay 
KGB—Guam 
KGB-Marcus Is. 

KGB- -Mariana Is. 

KG6I—Bonin St Volcano Is. 

K.H6—Hawaii Is. 

KH(1—Kure Is. 

KJii—Johnson Is. 

KL7- Alaska 
KMH—Midway Is. 

KP4—Puerto Rica 
Kill)—Ityuku Is. 

KSl—Swan Is. 

KS4B-— Serrana Bank St Rancador Cay 
KSB -American Samoa 
KV4—Virgin Is. 

KWO—Wake Is. 

KXi!—MirshaU Is. 

KZ5—Canal Zone 
l„A—Norway 
LA/P—Jan Mayen 
LA/P-—Bear Is.-DARC 
LA/P—Svalbard 
L114—Bouvet Is. 

I.U—Argentina 
LU Z—(see KC4) 

LX—Luxembourg 
LZ—Bulgaria 
Ml, 9AI—San Marino 
MP4B—Bahrein Is. 

MP4M. VS9—Sultanate of Muscat St 
Oman 

MI’4Q—Qatar 
MP4T—Trucial Oman 
OA—Peru 
0D5—Lebanon 
OE—Austria 
OH—Finland 
OH0—Aland 
OK—Czechoslovakia 
ON—Belgium 
OBI—(see KC4) 

OX, XP—Greenland 
OY—Faroes 
OZ—Denmark 
PA0, PI 1—Netherlands 
l’J—Dutch West Indies 
PJ2M—Sint Maarten 
PX— Andorra 
PY—Brazil 

PY0—Fernando de Noronha 

l'Y0—St. Peier-A-Panl Bocks 

PY0—Trindode St Martim Vaz Is. 

PZ—Surinam 

8L, 8M—Sweden 

SP—Poland 

ST—Sudan 

SU—Egypt 

SV—Greece 

SV—Dodecanese Is. 

SV—Crete 
TA—Turkey 

TA—European Turkey-DABC 
TF—Iceland 
TG—Guatemala 
TI—Costa Rica 
TI9—Cocos Is. 

TI9C—Comoran Beef 


TJ—Cameroun 

TL—Central African Rep, 

TN—Congo Rep. 

TH—Gallon Rep. 

TT—Chad Rep. 

TCI—Ivory Coast 
TV—Dahomey Rep. 

TZ—Mali Rep. 

UA. UV, UVV 1 thru 6—European Russia 
RFU 

UA—-Russian Antartica-BFU 
DAI—Franz Josefland 
DA2—Kaliningradsk 
UA. UW, 9, 0—Asiatic Russia 
UA0—Dickson Is.-RFU 
UA0—Magadan Is.-RFU 
UA0—Taimar-BFC 
UA0—-Tuva ASSR-RFU 
CA0—Chukotsk-RFU 
UA0—Yakut ASSR-RFU 
UA0—Sakhlin Obi.-RFU 
UB5, UT5—Ukrain 


UC2—White Russia 
DIMS—Azerbaijan 
UFO—Georgia 
UGH—Armenia 
HH 8- -Turkoman 
UI8—Uzbek 
UJ8—Tabzhlk 
UL7—Kazakh 
CMS—Kirghiz 

UNI—Katelo-Finnlsh Rcp.-llARC 
U05—Moldavia 
CP2—Lithuania 
UQ2—Latvia 
CB2—Estonia 
VK. VII—Canada 
•VO—See VE 
VK- - Australia 
VK—I„urd Howe Is. 

VK4— Willis Is. 

VKH.Christmas Is. 

VK9—Cocos Is. 

VK II—Nauru Is. 

VK9—Norfoflk Is. 

VK9—Papua Territory 

VK9—Territory of New Guinea 

VK0—Heard Is. 

VK0—Macquarie Is. 

•VK0—See KC4 
VP1—British Honduras 
VP2—Antigua, Barbuda 
VP2—Anguilla 
VP2—British Virgin Is. 

Vl'2—Dominica Is. 

VP2—Grenada Is. 

VP2—Monstscrrat 
VP2—St. Kitts and Nevis 
VP2—St. Lucia 

VP2—St. Vincent St Dependencies 
VPS—British Guiana 
*VP4—See 9Y4 
VP5—Turks St Caicos 
VPii—Barbados 
VP7—Bahamas 
•VPS—See KC4 
VPS—Falkland Is. 

VPS—So. Georgia 
VPS—So. Orkneys 
VPS—So. Sandwich Is. 

VPS—So. Shetlands 
VP—Bermuda 
VQ1—Zanzibar 

VQ8—Agalega St St. Brandon 
VQ8—Chagas 
VQ8—Mauritius 
VQ8—Rodriguez Is. 

VQ9—Aldabra Is. 

VQ9—Seychelles 
VQ9—Desroelies 
VQ9—Farquahar Is. 

VR1—British Phoenix Is. 

YR1—Gilbert. Elis, St Ocean Is. 
VR2—Fiji 

'R3 —Fanning St Christmas Is. 
VR4—Solomon Is. 

VRr.—Tonga Is. 

VRfi—Pitcairn Is. 

VS5—Brunei 
V80—Hong Kong 
VS9—Aden St Socotra 
VS9H—Kuria Maurla Is. 

VS9K—Kamaran Is. 

VS9M—Maidive Is. 

VU2—Andaman & Nicobar Is. 

VU2—India 

VU2—Laccadive Is. 

•W—See K 
XE, XF—Mexico 
XE. XF—Revilla Gigado 
XT—Voltaic Rep. 

XI’—Cambodia 

XV—South Viet Nam RFU 

XW8—Laos 

XZ2—Burma 

YA—Afghanistan 

YI—Iraq 

TK—Syria 

YN—Nicaragua 

YO—Rumania 

YS—Salvador 

YU—Yugoslavia 

TV—Venezuela 

YV0—Aves Is. 

ZA—Albania 
ZB2—Gibraltar 
ZDS—Gambia 
ZDS—Swaziland 
ZD7—St. Helena 
ZDS—Ascension 

ZD9—Gough St Tristan de Cunha 
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ZB—Rhodesia 
Zit'l—Cayman Is. 

ZK1—(’ook Is. 

ZK1—Manlhiki Is. 

ZK2—Niue Is. 

ZL—Auckland t Campbell Is. 

ZL—Chatham Is. 

ZL—Kerin idar Is. 

ZL—-New Zealand 
•ZL.t—S ee KC4 
ZMfi—Western Samoa 
ZM7—Tokalaus Is. 

ZP—Paraguay 

ZS1, 2, 4, 5, B—South Africa 

ZS2— Marion &• Prince Edward Is. 

ZS3—South West Africa 

ZST—Swaziland 

ZSS—Basutoland 

ZS9—Bechuanaland 

1.V14—-Maria Teresa 

ISO-—Spratiey Is. 

3A—Monaco 


3 VS—Tunisia 

3WS—North Viet Nam-RFU 
4S7—Ceylon 

4U—I.T.U. Geneva, Switzerland 
4W—Yenian 
4X—Israel 

4X1—-Israel/Jordan Bemllitariwd Zone 

5A—Libya 

5B4 ZC4—Cyprus 

3113—Tanganyika 

5N2—Nigeria 

5BS—Malagasy 

5T—Maurantania Rep. 

5117—Niger Rep. 

5V—Togo Rep. 

*5W1—See ZAIC 
5X5—Uganda 


7Q7—Malawi Rep. 

7X—Algeria 
7Z(HZ)—Saudi Arabia 
8F—Indonesia 

SZ4—Saudi Arabia/Iraq Neutral Zone 
SZ5, 9K3—Kuwalt/Saudl Arabia Neutral 
Zone 

•SA1—See Ml 
•HE. OF—See ET 
9G1—Chana 
BH1—Malta 
0.12—Zambia 
9K2—Kuwait 
*0K3—See 8Z5 

1—Sierra Leone 
9M2—West Malaysia 
8M6, 8—East Malaysia 
9M4—Singapore 
OS l—Nepal 

9Q5—Rep. of the Congo 


A11 countries are from ABRL list except those marked with one of 
I lie following: 

PARC—Deutscher Amateur Radio Club (West Germany) 

NZART—New- Zealand Association of Radio Transmitters 


5Z4—Kenya 
60—Somali Rep. 

6WS—Senegal 
6Y5—Jamaica 
7G1—Rep. of Guinea 


9L5—Burundi 
0X5—Rwanda 

0Y4 (VP4)—Trinidad and Tobago 
REF—Reseau des Emetteurs Francais (France) 

RFC—Radiosport Federation oif the CSSR 

The asterisks indicate additional prefixes for a country. 


The WTW and 

The Fall DX Season is upon us again. This 
is the time of year when the DX will be com¬ 
ing thru with those strong signals. With the 
sun spots getting a little bit more plentiful 
every month, DX’ing will be FB for a good 
many years now. After that the spots will taper 
off and we all will be getting older and older. 
By the time the next peak comes around some 
of us won’t be here to enjoy the FB DX’ing 
that can and will probably take place again. 
Or by that time the frequency allocation con¬ 
ference will have taken place, and maybe our 
bands will all be stolen from us by the com¬ 
mercials or other folks that are eyeing them 
right now. So I say if you are interested in 
working DX, now is the time to get started. 
Get in on the fun while the bands are jumping 
with plenty of DX. 

Of course if you are stuck with the ARRL’s 
DXCC you have had it! You have just “worked 
yourself out of business” if you have been 
with the DXCC all these years. There just 
isn’t anything on the bands that you need, so 
you can put a cover over your rig and go take 
a look at TV or go fishing. But there is a solu¬ 
tion to your problems in the WTW. To qualify 
in the WTW competition all QSO’s have to 
have taken place since 0001 GMT May 1, 
1966. Now this puts lots of countries in the 
“rare” side of your ledger. I would estimate 
that well over 100 countries have not been on 
the air since May first. Is that not better than 
having maybe just one or two rare ones left 
like the DXCC? At least you have some 
DX’ing to do and that's better than 75 meter 
ragehewing or traffic handling. There is plenty 


Gus Browning W4BPD 
c/o 73 Magazine 
Peterborough, N.H. 

You, Mr. DX’er 

for you to do if you like to work DX for the 
all new WTW DX award. Remember there 
are certificates for 100, 200, 300 and 350 
countries, as well as a WTW for each band, 
and each mode. There is no mixing of the two 
or the bands, either. Everyone starts at the 
same point. The newcomers to DX’ing have 
the same chance as the old time DX’er. 

Our country list is a reasonable list. It’s 
made up of all the countries on ARRL’s DXCC 
list plus a few that the Radiosport Federation 
of the USSR recognizes and a few others from 
the REF of France and the NZART. Others 
will be added when we hear from the other 
nationally recognized amateur societies of 
overseas nations. We are not including any 
countries just because we think they should 
be in the WTW list. All countries were sug¬ 
gested by others, not us. We don’t want any¬ 
one to “button hole” us at some convention or 
gathering and ask us why such and such a 
place is a country, and such and such is not. 

Of course if you are a tired, lazy, washed- 
out DX’er, the WTW is not for you. It’s for 
the wide-awake fellow who wants to do some¬ 
thing, one who is tired of just sitting in his 
shack twiddling his thumbs with nothing to do 
but gaze at his rig and yawn and go out to 
that TV set and gaze at it. You just keep on 
with the DXCC. It’s your meat. The top fel¬ 
lows in the DXCC have nothing much to look 
forward to. Of course, they may need ZA or 
YI or maybe one or two others and with all the 
weekly DX bulletins you know if any of these 
will be on well in advance so there is abso¬ 
lutely nothing for you to do. The days of 


OCTOBER 1966 


67 




call 


mode and band 


name 

address number of countries 

List of stations worked (with date of QSO) in alphabetical 
order. This list can extend to the back of the card. 


On the reverse: Name, call and signature of person submitting 
or verifying cards and date. 


Please use this format (shown full size) for submitting applications 
for WTW award. Send to Gus, 73 Magazine, Peterborough, NH 03458. 


“sneaking home” from work like back in the 
50’s has gone as far as the DXCC is concerned. 
But this can be done right now with the 
WTW. The WTW will bring back the “good 
old days” for all of you, even the newcomers. 
There is plenty of real good stuff on for the 
serious minded WTW DX’er—but not for the 
top boys in the DXCC. The DXCC certainly 
was a good deal for the boys a few years ago, 
but, fellows, those days are gone. This WTW 
is a modern-day DX’er’s wish come true. Get 
in there fellows and join in on the fun. It’s 
waiting there just for you. 

We are gradually getting “verification 
clubs” lined up for the awards. We don’t want 
any one to have to mail his QSL cards away 
from his continent, and in the case of USA 
hams we want to have a “verification club” in 
each call area. We still need a few to fill in 
here and there and are looking for volunteers 
yet in a few places. Any of you club members 
in the areas not yet covered, how about taking 
this up at your next club meeting and submit 
your club for consideration to me, c/o 73 Mag¬ 
azine. No individuals please—only recognized 
clubs. Here is a full break down on how we 
now stand: 

Asia—We yet need one here 
Africa—Also still needed 
Oceania—Also needed 
Europe—Via RSGB 

South America—Venezuelano Radio Club, 
Caracas 

Canada—Edmonton Radio Club 
W/K 1-Still needed. 


W/K2—Still needed. 

W/K3—Still needed 

W/K4—Virginia DX Century Club 
(W4NJF) 

W/K5—Still needed 

W/K6—Orange County DX Club (W6KTE) 

W/K7—Western Washington Radio Club 
(W7PHO) 

W/K8—Still needed. 

W/K9—Still needed. 

W/K0—Still needed. 

We ask all verification clubs and hams to 
use a uniform method of submitting to me the 
information on the DX’ers who qualify. Please 
use the form shown. This will make my task 
a lot easier and we all will be using the same 
system of keeping records. I strongly suggest 
you keep a similar list on filing cards for future 
reference if needed. Note to verifying clubs: 
Be sure to return the cards to the sender, 
fellows. We don’t want anyone accusing us of 
slow service, lost cards, stolen cards, and other 
type things that I have heard about some other 
awards that require QSL cards. Let’s all really 
give the DX’ers fast service and no monkey 
business. 

Will close this little article with a reminder: 
I shortly will start putting out a weekly DX 
magazine. The DX’ers Magazine. It’ll help 
you keep right up to the minute on current 
active DX. Most of the good DX is past history 
by the time it’s in a monthly magazine, you 
know. This is something entirely different- 
something that no monthly magazine can do. 
Let me hear from you. . . , Gus 
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The 


J, H. Nelson 
157 Fernwood Terrace 
Stewart Manor 
Garden City, N.Y. 


Future of the 10 meter Band 


The text of a talk given May 14 by 7.3’s propagation 
columnist to the North Jersey DX Association. 


About the 10th of April, 1966 I received 
a telephone call from Mr. Boh Stankus 
W2VCZ. He asked me in a very casual man¬ 
ner, as if there were nothing to it, if I would 
predict for the North Jersey DX Association 
the future of the 10 meter hand. I did some 
quick thinking and realized immediately that 
in order to predict the future of the 10 meter 
hand I also had to predict the future of the 
present sunspot cycle. I do not like to predict 
the sunspot cycle because after 20 years re¬ 
search on sunspots I have come to realize how 
whimsically the sun can behave. I also know 
from history that some pretty important as¬ 
tronomers and researchers had gotten into 
trouble working on this subject in the past- 
many of them knowing far more about the 
subject than I do. However, 1 considered the 
subject as a challenge and decided to see 
what I could come up with. I had quite a bit 
of data available on past sunspot cycles to 
use as research material. 

First, I went into the history of frequencies 
near the 10 meter band in the archives of the 
RCA Frequency Bureau and found that RCA 
Communications started to experiment with 
31 MHz which is of course slightly less than 
10 meters, early in 1930. The experiments 
were conducted with Buenos Aires. RCAC 
using W2XS on 31420 KHz and Buenos Aires 
using LQB2 on approximately the same fre¬ 
quency. Unfortunately this was near the be¬ 
ginning of the 1930 sunspot low and the 
project had to be suspended until we got into 


the area of high sunspot numbers between 
1936 and 1938. These frequencies were then 
run simultaneously with normal communica¬ 
tions frequencies, which were on about 21 
MHz and received on a dual tape recorder 
so that the messages that Buenos Aires was 
sending would appear, one above the other, on 
the same piece of wide tape. As an experiment 
the operators were ordered to copy the higher 
frequency whenever it was useful even though 
the lower frequency was still satisfactory. 1 
further found in the archives of the Fre¬ 
quency Bureau that the amateurs were allo¬ 
cated the 28 to 30 MHz band in 1927 for ex¬ 
perimental purposes according to the records 
of the Madrid Conference in 1932. So the 
amateur preceded the commercial stations in 
the investigation of this band. They proved 
its usefulness. 

Since the early 1950’s the receiving tech¬ 
nicians at the RCA Communications receiving 
station at Riverhead Long Island have kept 
meticulous "two hour” records of the lowest 
and highest frequency readable from the 
European area. At the same time, they also 
record the quality of the signals in this band. 
I went through these records for the years 
1955 to 1960 inclusive and determined the 
number of hours per day throughout the whole 
of each year that frequencies between 26 and 
30 MHz were recorded as good. The data 
shown bv these records is presented in chart 
A. 

An examination of this chart shows quite 



1955 


1956 

1957 

1958 

1959 


1960 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

Jan 

0 

20 

4 

70 

134 

152 

234 

202 

208 

217 

76 

139 

Feb 

0 

21 

0 

123 

94 

117 

148 

165 

172 

143 

88 

103 

Mar 

0 

5 

4 

1 16 

72 

167 

106 

191 

186 

186 

80 

103 

Apr 

0 

11 

0 

105 

14 

175 

24 

196 

42 

163 

4 

120 

May 

0 

29 

NR 

136 

0 

165 

8 

175 

0 

172 

16 

119 

June 

0 

33 

0 

117 

0 

205 

14 

171 

0 

169 

4 

109 

July 

0 

26 

0 

128 

0 

194 

0 

191 

0 

149 

0 

119 

Aug 

0 

40 

0 

171 

4 

163 

8 

200 

0 

198 

0 

131 

Sept 

0 

41 

40 

182 

88 

244 

84 

201 

12 

145 

10 

125 

Oct 

0 

59 

NR 

161 

122 

263 

220 

181 

48 

1 1 1 

8 

81 

Nov 

0 

90 

146 

203 

212 

207 

230 

152 

44 

124 

38 

87 

Dec 

0 

77 

172 

185 

194 

233 

184 

187 

66 

125 

34 

83 

TOTAL 

0 

452 

366 

1697 

934 

2285 

1260 

2212 

778 

1902 

358 

1319 


A—The number of hours between 8 AM and 2 PM EST (1300 GMT and 1900 GMT) that frequencies between 26 
MHz, and 30 MHz were logged as good from Central Europe ot the Riverhead, Long Island, New York receiving 
station of RCA Communications, Inc. 

B—The Zuerich monthly sunspot number. 


Chart A. Comparison of sunspot numbers with stations received on 10 meters. Compiled by J. H. Nelson 
of RCA Communications, Inc. 
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dramatically the good correlation there is be¬ 
tween the hours of usefulness of these higher 
frequencies and the yearly sunspot number. 
In 1955, with a yearly sunspot number of 
only 452, Riverhead logged no hours of use¬ 
fulness on frequencies above 26 MHz. I would 
like to point out however that this does not 
mean that these frequencies did not break 
through occasionally since the technician does 
not keep a constant watch for them. He in¬ 
spects the band every two hours on the hour. 
As we go into 1956, the yearly sunspot num¬ 
ber increased to 1697 and the hours of use¬ 
fulness rose to 366. In 1957 yearly sunspot 
numbers rose to 2285 and the hours of use¬ 
fulness increased to 934. In 1958 the sunspot 
number stayed above 2000 being 2212 and 
the hours of usefulness increased to 1260. In 

1959 the sunspot numbers began to drop 
showing a yearly number of 1902 and the 
useful hours of these frequencies dropped to 
778. In 1960 the sunspot number dropped to 
1319 and the hours of usefulness on these 
frequencies dropped to 358. In 1961 we find 
that these frequencies did not show up in the 
records at all although as I have said before 
there were probably occasional periods where 
they would have been heard if we maintained 
constant coverage. 

I would also like to point out that these 
frequencies have very little or no usefulness 
during the summer months. They begin to 
show up in September and fade out in April. 
The data shows this very clearly. 

The sunspot numbers that are shown here 
are the monthly averages. When these aver¬ 
ages are smoothed into 12 month smoothed 
averages we find that the smoothed curve be¬ 
gan with 14 in January 1955 and increased to 
81 by the end of the year. In 1956 it began 
with 89 and ended with 164. In 1957 it began 
with 170 and ended with 200. In 1958 it be¬ 
gan with 199 and ended with 180. In 1959 
it began with 179 and ended with 132. In 

1960 it began with 129 and ended with 84. 

It appears that a smooth sunspot number 
in the neighborhood of 80 to 100 is necessary 
before these frequencies come to life. Data 
on tins phase of the subject appears in Chart 
B. 

Data on this chart pertains to sunspot num¬ 
bers and sunspot cycles from 1755 up to 1964. 
It was analyzed in the following method in an 
effort to produce a technique whereby it 
might be possible to anticipate the trend of 
cycle number 20 which started in 1964. 

I analyzed the sunspot records by several 
different methods before I came up with what 
is shown in this chart. Examination of past 
sunspot cycles indicated that low maximums 



Low 



High 

Cycle 

Yeor 

A 

B 

Year 

1755 

19 

87 

1761 

2 

1766 

7 

116 

1769 

3 

1775 

12 

158 

1778 

4 

1784 

9 

141 

1788 

5 

1798 

37 

49 

1805 

6 

1810 

64 

48 

1816 

7 

1823 

44 

71 

1829 

8 

1834 

16 

146 

1837 

9 

1843 

9 

132 

1848 

10 

1856 

23 

98 

1860 


Low 



High 

Cycle 

Yeor 

A 

B 

Year 

11 

1867 

14 

140 

1870 

12 

1878 

33 

75 

1883 

13 

1889 

37 

86 

1893 

14 

1901 

33 

64 

1906 

15 

1913 

45 

105 

191 7 (Short 




Peak’ 

16 

1923 

18 

78 

1928 

17 

1933 

23 

120 

1937 

18 

1944 

8 

150 

1947 

19 

1954 

17 

200 

1957 

20 

1964 

10 

(135) 

(1968) 

Total 


468 

2064 


Average 


24 

108 



A—The number of months with a sunspot number of 


10 or less during each low period. 

B—The maximum smoothed sunspot number of the fol- 


lowing high period. 





C 

D 

E 

F 

G 

H 

19 

87 



37 

49 

7 

116 

7 

116 

64 

48 

12 

158 

12 

158 

44 

71 

9 

141 

9 

141 

23 

98 

16 

146 



33 

75 

9 

132 

9 

132 

37 

86 

14 

140 



33 

64 

18 

78 



45 

105 

8 

150 

8 

150 

23 

120 

17 

200 





Total 129 

1348 

45 

697 

339 

716 

Average 12.9 

134.8 

9 

139.4 

37.5 

79.4 


C—The low periods with 20 or less in column A. 

D—The sunspot number in column B. 

E—The low periods with 12 or less in column A. 

F—The sunspot number in column B. 

G—The low periods with more than 20 in column A. 

H—The sunspot number in column B. 

Chart B. Compiled by J. H. Nelson of RCA Com¬ 
munications, Inc. 

were preceded by prolonged periods of low 
minimums and high sunspot maximums were 
preceded by short minimums. 

After several different attempts I found 
that if I counted the number of months with 
a sunspot number of 10 or less during each 
minimum period I got the best correlation in¬ 
dicative of what the following high was going 
to be like. I won’t go through this chart item 
by item but I would like to point out to you 
that in Column A we have listed the number 
of months that 10, or less than 10, sunspots 
were recorded, and in Column B is shown the 
maximum smooth sunspot number for the 
high period that followed a few years later. 
These data show quite clearly that the higher 
maxima were preceded by short low periods, 
and the low maxima were preceded by long 
low periods. This will become apparent to 
you when you study the chart closely. 

On the lower section of the chart under 
Column C I have listed all the low periods 
that had less than 20 months duration and in 


OCTOBER 1966 


71 




Fig. 1. MUF versus time of day, November 1960. 
Column D I have listed the sunspot maximum 
associated with each of these periods. You will 
note that out of the 10 periods listed that had 
relatively short minima there were 8 with 
fairly high sunspot numbers during the fol¬ 
lowing maxima. 

In Column E I have been even more selec¬ 
tive and picked out the periods that showed 
only 12 or less in Column A and here you see 
at a glance that these shortest periods of 
minima were followed by quite high maxima. 
The average lengths in months of these shorter 
periods was 9 months and the average sun¬ 
spot maxima comes out to be 139. 

If you would refer to the top of the chart 
and pick out cycle 20 you will see that Col¬ 
umn A carriers the figure of 10 indicating that 
the 1964 low had 10 months with a sunspot 
number of 10 or less. A figure of 10 in Col¬ 
umn A predicts a following maximum in the 
neighborhood of 135. This analytical tech¬ 
nique therefore predicts that the sunspot num¬ 
ber in 1968 or 1969 will reach a smooth 
sunspot number of at least 135 which should 
open the 10 meter band to Europe quite well 
from September to April. 

Column G and H indicates that prolonged 
minimums were followed by low maximum?. 
You can see from the data that when the 
average length of a minimum was 37.5 
months, the average of the following sunspot 
maximum was only 79.4. Of the 9 items listed 
in Column G, seven of these items correctly 
predicted that a low maximum would follow. 
Two items were in error but not seriously. 

To recapitulate, if we were to bet on a sun¬ 
spot number to be high using the figures in 
Column C we would have been right 8 times 
out of 10. It we bet that a sunspot maximum 


was going to be low we would have been 
right 7 times out of 9 according to the figures 
in Column G. This particular approach indi¬ 
cates a strong probability that the figure as¬ 
sociated with cycle 20 stands an 80% chance 
of being correct. But let me point out once 
again to you that I am not an expert in sta¬ 
tistical analysis and this coupled with the fact 
that sunspot cycles are very difficult to pre¬ 
dict causes me to warn you that I might be in 
error. 

I have prepared two graphs that can be 
used as a further guide in anticipating the 
future. This first graph (Fig. 1) shows the 
type of MUF curve associated with a 
smoothed sunspot number of 105. It is for a 
circuit between Eastern U.S. and England. It 
can be seen from this graph that the most 
likely periods of the day for 10 meters (or 
28 MHz) to be in operation are between 12 
and 19 GMT in November. The next graph 
(Fig. 2) shows the November MUF for the 
same radio circuit based on a smoothed sun¬ 
spot number of only 65. You will notice that 
this lower smoothed number predicted a MUF 
barely above 30 MHz. This indicates that 
somewhere between a smoothed number of 
65 and 105 the 10 meter band is going to 
become operational. This figure is probably 
close to a smoothed sunspot number of 80 
which should appear during the 1966-67 
winter. 

The statistics presented and analyzed in 
this report predict that 10 meters should 
come to life, at least spasmodically, between 
U.S.A. and Europe during the coming winter 
(1966-67) and should be well established by 
the following winter. . . . Nelson 



GMT 


Fig. 2. MUF versus time of day, November 1961. 
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SWAN PRODUCTS AREN'T PERFECT! 


Over a year has elapsed since I first enthused over the Swan 350 and 400. 
So ecstatic was I in extolling their virtues that I began composing idioms 
which expressed their value in comparison with brand X or Y. I had even 
come up with a quotient of value (frequency coverage times power divided 
into dollars). Oh—I felt I had something and so I called Herb Johnson, 
founder and owner of Swan, to see how he’d react to my '‘baby.” While 
reading it to him I emphasized certain phrases and words—expecting him 
to say—“that’s right or fine”—When I was all through there was a deathly 
silence. No comment—no voice at all—“Are you still there Herb, I asked”? 
And after a further pause Herb’s low voice saying, “I don’t like what you’ve 
written—I’d rather you didn’t print it. Our gear isn’t perfect—we have had 
our troubles and we’re a long way from being satisfied, etc., etc.”. 

I felt disappointed—yes—but when I stopped to ponder Herb’s remarks I 
realized only too well that he was right and therein lies my message about 
Swan— the continuous improvements which you never see listed in any ad 
nor in any instruction manual and which make a fine set still better. 

Example: When the 350 was first produced it drifted a little too much— 
Swan found that they could reduce the drift 3 to 1 by physically isolating 
the transistorized oscillator in a little box under the chassis. 

Example: It was found by using ceramic forms in the VFO—a further 
6 to 1 improvement resulted. 

Example: By winding their tank on a ceramic form they reduced the 
possibility of tuneup warmth melting or changing the shape of the original 
air wound coil. 

Example: By changing the tuneup procedures with a simple circuit change 
you no longer have to worry about exceeding the dissipation ratings of the 
final—even for as long as several minutes. 

Example: The 10 meter band is complete now; earlier models covered only 
part of the range. 

I could go on and on—because this list isn’t complete—The Swan 350 isn’t 
perfect, but it’s constantly being improved and for those who own an early 
version, the factory will up date yours at a very modest charge. Show me a 
better set and I’ll eat that proverbial hat. 

And for you fellows who want to know where the word “Swan” comes 
from—I’ll tell you. Herb Johnson’s father’s name was Sven, Swedish for 
Swan. 

73 

Herb Gordon W1IBY 

P.S. In addition to telling you about Swan we’d naturally like to be selling 
you Swan—we have the works at regular prices. Look at the pictures in my 
competitors’ ads, but send the orders to me. Hi! 

HERBERT W. GORDON COMPANY 

Woodchuck Hill, Harvard, Mass., 01451 
Telephone 617-456-3548 
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Ralph Hanna W8QUR 
3023 Emmick Drive 
Toledo, Ohio 43606 
Photos: Les Toth 



WRL Duo-Bander 84 


For a long time I have been spoiled by 
using a transceiver in the car and the boat, to 
the point where the transceiver was always 
being taken into the house. The separate trans¬ 
mitter and receiver were such that it was im¬ 
possible to make into a transceiver combina¬ 
tion. When World Radio Labs announced the 



Duobander 84 at its low price this seemed to 
be an ideal way to eliminate taking the rig 
out of the car and hauling it into the house 
or, if it was on the boat, hauling the set and 
the AC power supply from the boat to the 
car and then into the house. 

The specs in the ad seemed too good to be¬ 
lieve for the money (only $159.95), but one 
was ordered. It is sometimes more fun to order 
and wait, than to buy off the shelf. This way 
you get double pleasure; first, the placing of 
the order, then the anticipation while waiting 
for it to arrive. 

As soon as it arrived it had to be put on 
the air and, in spite of a large card on top of 
the set saying “please read the instructions 
before yon send it up in smoke,” I had to 
hook it up and see how the receiver worked. 
80 meters was tried first, and the velvet- 
smooth dial and the wide 2 kHz divisions 
were a real pleasure to use. 

The urge to transmit was great, but I de¬ 
cided at this point that I was not as smart as 
the book—so the instructions were followed, 
and it was on the air in a few minutes. The 
tuneup was the ultimate of simplicity: Adjust 
the bias; tune; null the carrier and set the mic 
gain (with the aid of the large edge reading 
meter); then go. The 300 watts PEP sure 
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looked big on the monitor scope and from the 
reports it looked big on the other fellow’s 
S-meter. 

The next step was to start studying the in¬ 
struction book to see where all this signal was 
coming from and how it was being produced. 
At the same time the top and bottom of the 
set were removed for a good look inside. The 
first impression was that here was a very nice 
piece of workmanship, a layout that would be 
easy to service, and that all the parts were 
first line quality merchandise; no skimping 
here. 

The study of the instruction manual re¬ 
vealed that there were seven transistors, nine 
tubes and four diodes. An interesting thing 
here is that two of the diodes are actually 
transistors and are being used just like 
K9VXL says to do in the July 1966 issue of 
73 Magazine. All of the transistors are the 
same type, so if you like to have spares you 
only need one. 

As is standard with any sideband equip¬ 
ment, this transceiver is of the mixing type. 
The choice of frequencies is a good one. First 
the turnable oscillator is quite low (1.55 MHz 
to 1.75 MHz) which, with the use of transis¬ 
tors, makes a very stable oscillator. Now since 
this is a set that works on 75 and 40 meters, 
it can quickly be seen that the right choice of 
if frequency would allow the oscillator fre¬ 
quency to be added to get on 40 meters and 
subtracted on 75 meters. The if frequency is 
5.5 MHz. The use of a McCoy 4 crystal lat¬ 
tice filter gives the desired selectivity and un¬ 
wanted sideband rejection. 

A very clever band switching arrangement 
has been worked out using slide switches. A 
bar with fingers moves the three slide switches 
from 75 to 40 meters. This method of switch¬ 
ing allows very short leads, and then there is 
a space savings. 

Since this transceiver only tunes 200 kHz, 
the band pass tuning coils are slightly broad- 
banded so that they do not need to be tuned 
when going from one end of the band to the 
other. The coils are shunted with resistors and 
a portion of the coil is shorted out when going 
to 40 meters. Each stage has two coils so that 
the band pass can be fairly wide with steep 
enough sides to eliminate harmonics and spuri¬ 
ous radiation. 

One thing that impressed me was the fact 
that the parts list showed prices. This in itself 
is not so special, but here all the prices are 
shown even for special items—and the prices 
are net and not inflated prices. These prices 
are the same that you would pay in any radio 
store. And the prices of the special items like 



The final amplifier uses a pair of 6HF5’s. 
These tubes have a very high plate dissipa¬ 
tion to start with, and Sylvania tells us that in 
amateur service they can be up-graded 30'? 
to a total of 36 watts. These tubes also have 
the advantage that they will handle a fantas¬ 
tic amount of current because of the design of 
the plates. If you check the tube manual you 
will find that these tubes will handle 900 volts 
at an average cathode current of 315 mA 
which comes out over 280 watts each, so they 
just loaf along with only 300 watts PEP on 
two of them. 

To really find out what this new transceiver 
was doing, Ray Abair K8NBQ and I took it 
over to Rowe Industries to check it out with 
all the nice test gear that they have. Here is 
what we found, using a single tone signal at 
2000 Hz: 


Transmitter: 

Power output 
Carrier suppression 
Unwanted sideband 
spurious output 
(2 tone sig.) 
Oscillator drift 


160 watts PEP 

43 dB below peak output 

41 dB below peak output 

29 dB below peak output 
Negligible 


R©c6iv6r ,* 

Sensitivity 0.45 ..V for 10 dB S/N 

Selectivity 2.7 kHz at 6 dB down 

6 kHz at 60 dB down 

I mage & if rejection: 43 dB 

The picture shows the small size of this 
transceiver which should make it a swell rig 
for mobile work. The small size will allow it 
to fit into the car in several ways. Dollar for 
dollar, you will have to look a long way to 
find so much transceiver for under $160; and 
it comes ready to operate. Just a little over 
50c a watt. 

. . . W8QUR 
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David Large K7DEP 
Rt. 3, Box 384AA 
South White Road 
San Jose, California 


The RF Discriminator 


Here are some useful applications for a little-known circuit. 


The rf discriminator is potentially one of 
the most useful of receiving accessories. Un¬ 
fortunately, its use among hams, other than in 
an occasional VHF-FM receiver, is rare. This 
may be due to the lack of information avail¬ 
able in amateur publications on the possibili¬ 
ties offered by this device. Some of these 
applications as a receiving aid for modes other 
than FM will be discussed here. Rather than 
go into details of operation or construction, 
which are adequately covered elsewhere, '• 2 - 3 
this article will be concerned only with some 
of the wide variety of applications to which a 
discriminator can be adapted. 

Perhaps the greatest use of this circuit is as 
a “locking” device to keep a station centered 
in the receiver passband. Fig. 1 is a block 
diagram for this application. With the VFO 
tuned so that a signal is centered, the dis¬ 
criminator output is zero. If either the VFO 
or the applied rf signal tends to drift, the 
discriminator output applies a correction volt¬ 
age to the VFO (which must be equipped 
with a varactor or similar electronic tuning 
capability) which tends to correct for the drift. 
The extent to which the correction is made 
depends on the slope of the discriminator 
characteristic and the sensitivity of the VFO. 
Specifically: 

Af 2 = Mu'(I + KA) 

where: \f, is the change in rf frequency 

applied 

Af 2 is the resulting change at the if 
frequency 

K is the slope of the discriminator 
characteristic in volts/kHz 
A is the electronic tuning sensi¬ 
tivity of the VFO in kHz/volts 
Fig. 2 is the circuit of the limiter-discrimina¬ 
tor (designed by WA6BLX) in use here. The 
two stages of gain preceding the output stage 
insure that V, runs completely drive-saturated 
class C, and thus is AM-insensitive. The 
measured limiting threshold of this circuit is 
about 10 mV. With the transformer and 
v'oltages shown, the measured slope of the 


output curve is 2.4 volts/kHz. The de varactor 
voltage must be sufficient to insure that the 
varactor is always reverse biased and both that 
voltage and the plate voltage must be well 
regulated, since either will modulate the out¬ 
put. St allows the voltage fed to the varactor 
to be filtered to any degree desired independ¬ 
ently of the other outputs. 

Fig. 3 shows the common way to provide 
for varactor frequency modulation of an oscil¬ 
lator. It is far less cumbersome than a react¬ 
ance-tube modulator and has the capability of 
far higher deviation sensitivity. The exact 
sensitivity can be varied bv varying the bias 
voltage, the coupling capacitance C ( ., or the 
varactor. 4 The particular circuit in use at 
K7DEP has a sensitivity' of about 10 kHz/volt 
at 3 volts bias and this figure will be used in 
the examples below. 

In its most basic application, this circuit is a 
very' good NBFM detector. Running open 
loop (S 2 in Fig. I open) it will give 2 volts 
rms audio for a 1.5 kHz deviation. 

In the VHF bands, wide-band FM does 
enjoy some deserved popularity: Modulation is 
a low-level process, signal generation is easier 
than for SSB, and all amplifier stages run at 
class C efficiency. The problem is reception, 
which requires a wide if bandwidth and wide 
discriminator. If, however, we close the loop 



Fig. I Block diagram of a simple locking (auto¬ 
matic frequency control) system for a receiver. 
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with a correction signal which will follow the 
instantaneous carrier frequency, the modula¬ 
tion will be effectively narrowed by the factor 
1/(K -f KA) as calculated above (about 25 
for the circuit discussed). Thus a 12.5 kHz 
deviation FM signal is reduced to 0.5 kHz in 
the if strip and to about 0.3 volts rms of audio 
at the FM output. Also, since the discrimina¬ 
tor is dc coupled to the varactor, any long-term 
drift of either receiver or carrier will be re¬ 
duced by the same factor as the modulation. 
Note that the same discriminator performs all 
three functions of bandwidth reduction, fre¬ 
quency locking, and detection simultaneously. 

The problem of carrier and local oscillator 
stability becomes more serious as frequency 
increases. This is especially true of receivers 
which tune entire VHF bands in one pass. 
With a 10-15 kHz bandwidth, a little drift isn’t 
too noticeable, but with a 500 Hz CW filter it 
can be disastrous! By running closed loop, we 
can easily reduce the drift to almost any de¬ 
gree desired. By employing a very long time 
constant in the correction signal path, loss of 
lock between CW characters can be avoided. 
All this allows the use of near-optimum if 
bandwidths for AM, CW, and, as we shall see, 
possibly even SSB. 

For the serious VHF’er for whom stability 
is no problem, the discriminator offers an 
added bonus in measuring doppler shifts. By 
running open loop and monitoring the dc out¬ 
put on a VTVM (or better still on a chart 
recorder) 30 Hz of carrier shift can easily be 
read. Since observed shifts on OSCAR have 
been of the order of 6 kHz, this is adequate 
for most work. If a chart recorder having a dc 


CONTROL 

VOLTAGE 

INPUT 


RF - 
BYPASS 


RFC 

_TYYY\ 


r 


-OTO REST 

OF OSCILLATOR 


NORMAL TONING 
CAPACITORS 


Fig. 2. The limiter-discriminator designed by 
WA6BLX used by K7DEP. It will keep your re¬ 
ceiver tuned to the station you're working even 
though the other station drifts slightly across the 
band. 


offset capability is used, then even greater 
sensitivity is possible. 

In a completely different field of interest, 
the rf discriminator provides one of the easier, 
though admittedly not one of the best, ways 
of receiving RTTY. Running open loop, the 
discriminator in Fig. 2 puts out just over two 
volts difference in dc level from space to 
mark with standard 850 Hz shift. This could 
be used to drive a keying tube directly or, for 
better reliability, used to switch a Schmitt 
trigger 5 , and that in turn could drive a keyer 
in the machine local loop. A very simple 
arrangement of this type could be a realistic 
answer to the casual RTTY operator who 
doesn’t want to invest the time it takes to 
build a complete audio converter-terminal 
unit. Incidentally, if a single VFO is used for 
receiving and transmitting, as is becoming 
increasingly common today, then that varactor 
is already there for FSK transmission, requir¬ 
ing less than 0.1 volts drive for 850 Hz shift. 

Another possible use for the discriminator, 
and the one where it is needed most, is as a 
SSB tuning aid. With one of the better re¬ 
ceivers now on the market, it is relatively easy 
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SIDEBAND : 10V RMS 
CARRIER : JO IV RMS 



CARRIER 
.3V RMS 


Fig. 4, Correction system to keep SSB stations 
tuned in properly. This is especially nice in round 

tables. 

to tune sideband to readable fidelity. But for 
truly natural sounding speech, the reinserted 
carrier must be within 10 Hz of the sup¬ 
pressed carrier.* 5 Not only is this difficult, but 
with more than two stations in the QSO, it 
requires constant BFO juggling. 

The system in common commercial use 
separates the suppressed carrier from its side- 
hand and re-amplifies it to a usable level. 
Then it is fed to the discriminator which pro¬ 
vides a correction signal to the VFO to “lock” 
the receiver on the carrier as described above. 
All this will require two additional compo¬ 
nents besides the basic Limiter-discriminator. 
The first is a sharp filter detuned slightly from 
the if center frequency (assuming that the 
sideband is centered), and the second is some 


additional amplification between the filter and 
limiter stages. More specifically, if we assume 
that the received carrier is 60 dB below the 
average sideband level at the if output (this 
may seem pessimistic, but remember that the 
carrier may be part way down the skirt of the 
if characteristic), then the sharp filter should 
be at least 60 dB down at twice the lowest 
audio frequency transmitted (usually 300 Hz). 
The additional amplification is to elevate the 
carrier to well over the limiting threshold. 
Two stages of gain should be sufficient. Fig. 4 
shows this process. Since the only critical com¬ 
ponent is the sharp filter, this system is quite 
feasible for ham use. Using this mode of 
operation, several stations in a single QSO 
will all lock if they are within ± 250 Hz. Also, 
since 10 Hz is below the limit of most receiver 
audio systems, easy exalted carrier reception 
of AM is provided for under the same condi¬ 
tions as SSB, but without the necessity of the 
extra amplification and filtering. 

A lot of fuss and bother that isn't really 
necessary? Perhaps, but that is what makes 
the difference between “good enough for 
amateur” and truly professional quality. 

. . . K7DEP 


1 “Specialized Communications Systems.” A KKI . Hand¬ 
book, 1961, p. 329-330. 

* Allen Katz, “UHF Roundup," C*Q (April, 19641 . 79 - 80 . 

3 Ralph W. Burhans, “An IF Tracking Filter for 
Weak-Signal Reception,” QST (September, 1964) 11-17, 
166. 

1 R. E. Bail'd, “Something New in Frequency Modula¬ 
tion,” 73, (October, 1960), 10-11. 

Jim Kyle, “Understanding the Schmitt Trigger Cir¬ 
cuit," 73, (March, 1965) 74-78. 

8 Terman, Frederick E.. Electronic and Radio Engi¬ 
neering, (New York, 1955) pp. 957-958. 
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Amplitude Modulation 

vs. the Carrier 


Some easy-to-understand proof that 
a carrier is not affected by amplitude modulation . 


The statement is often made in the study of 
amplitude modulation that the actual carrier 
does not change in amplitude during the mod¬ 
ulation process. Many an old time AM ham 
will raise his eyebrows in horror; however the 
statement is true. We have all looked at the 
pattern of modulation on an oscilloscope using 
a linear sweep. If 100% prevails we note that 
the pattern varies from zero amplitude on 
100% negative peaks to twice the amplitude of 
the carrier at 100% positive peaks. Hence the 
carrier amplitude varies. T’ain’t so chum! You 
forgot what you were looking at and what the 
oscilloscope sees. The oscilloscope sees the 
complete rf signal. And the complete rf signal 
is made up of a carrier and two sidebands. 
The scope sees them all at once and gives you 
the composite picture. If you had a very selec¬ 
tive circuit that would tune in the carrier and 
reject the sidebands you could look at the car¬ 
rier all by itself. What you would see would 
be a nice smooth carrier that does not change 
in amplitude no matter where you set the 
modulation volume control. 

At about this point in the discussion some 
joker in crowd says, “What will happen if you 


Fig. 1. Output of a frequency tripler. 


over-modulate and a 100% negative peak is 
maintained over a considerable period of time? 
Since there is no power during this period 
there can be no carrier. Surely this is too long 
a time for the flywheel of the tank circuit to 
maintain the carrier without damping out.” 
Well believe it or not the original statement is 
still true. The carrier is still there and does not 
vary in amplitude during the process of mod¬ 
ulation. This is a very difficult thing to explain 
physically. Let us try and see if we can ex¬ 
plain this seemingly impossible situation. 

First of all let us hasten to agree that the 
flywheel effect will damp out very rapidly if a 
circuit is loaded at all. Fig. 1 is an oscillo¬ 
scope pattern of the output of a frequency' 
tripler which is loaded to some extent. There 
is a plate current pulse every third cycle. It is 
evident that even in three rf cycles the degree 
of damping is quite measurable. Secondly, the 
decision was made to set up the worst possible 
example of negative peak modulation possible, 
and observe the results. Therefore a demon¬ 
stration type rf amplifier driven by a crystal 
oscillator was adjusted so that it would be di- 



Fig, 2. Entire experimental set up. 
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Fig. 3. Upper-modulation pattern from transmit¬ 
ter. Lower-carrier pattern (455 kHz) observed on 
HQ 160 receiver. Both viewed simultaneously. 
Moire on carrier caused by double pattern on 
scope. 



Fig. 4. Same as Fig. 3, but with less modulation. 
Note constant carrier amplitude in Figs. 3, 4 and 5. 



Fig. 5. Same as Figs. 3 and 4, but with less modu¬ 
lation. 

rect modulated by a square wave generator. 
The signal was picked up by a Hammarland 
HQ 160 receiver sufficiently isolated from the 
crystal oscillator so that the carrier of the 
amplifier as observed at the 455 kHz if was 
much larger than that of the oscillator. The 
if of the HQ 160 Was fed into a Tektronix 545 
scope. Using 10 kHz square wave audio as a 
modulating signal, it is possible to observe the 
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Fig. 6. Upper sideband, carrier and lower sideband. 
Taken in three exposures. Pattern moved and HQ 
160 tuned for each exposure. See text. 


carrier without either sideband or to observe 
either sideband without the presence of the 
carrier or the other sideband, when the re¬ 
ceiver is adjusted to its sharp tuning position. 
The complete setup is pictured in Fig. 2. 

Fig. 3 shows the modulation pattern coming 
out of the modulated amplifier, in the top por¬ 
tion, while the bottom pattern displays the 
carrier simultaneously (as viewed at the 455 
kHz if) tuned in on the receiver. These two 
patterns were scoped simultaneously with the 
scope being triggered on the square wave. 
This results in a noticeable moire effect on the 
carrier display which disappears if the carrier 
is viewed without the second pattern being 
present on the scope. It should be pointed out 
that the period of nothing but center line in 
Fig. 3 is on the order of 40 microseconds. 
Since the carrier frequency is about 4 MHz 
this would amount to time for 160 rf cycles, 
much longer than the flywheel could possibly 
maintain the oscillation of the tank circuit. 
So the carrier is really there! As can be seen 
from the figure the amplitude of the carrier 
does not change during modulation nor does it 
come in bursts. Fig. 4 and 5 show the same 
conditions at less than 100% modulation. (Am¬ 
plitude was adjusted at the scope to give the 
right size for making pictures). Fig. 6 shows 
the upper sideband, the carrier and the lower 
sideband with the time base on the scope so 
that you can see the individual rf cycles. Note 
the nice wave shape and no evidence of damp¬ 


ing. The picture was taken as a triple exposure 
rather than simultaneously. The upper side¬ 
band was tuned in first on the HQ 160 and po¬ 
sitioned in the upper third of the scope, then 
snapped. The carrier was then tuned in and 
positioned in the center and snapped. Lastly 
the lower sideband was taken. So the pictures 
do not represent a simultaneous action and 
the relative phase is meaningless. They all 
look alike because a half dozen cycles of 3980 
kHz practically match a half dozen cycles of 
3990 or 4000 kHz. If you look at either side¬ 
band by itself and van' the modulation, of 
course the amplitude changes. With no mod¬ 
ulation there will be no sideband at all and it 
will increase in amplitude as the gain is turned 
up. The carrier when viewed alone changes 
not at all regardless of where you set the gain 
control. 

Non-mathematical explanation: It is true 
that during the negative peak we do have a 
total of zero power. But the factors that add 
up to zero are not zero themselves. The car¬ 
rier is one of these factors. Also even those not 
mathematically inclined will agree that a 
square wave or any distorted wave can be 
broken down into a series of sine waves. Any¬ 
body who has ever operated a wave analyzer 
knows this. So why should a square wave yield 
anything different than multiple sine wave 
modulation? Don’t forget the oscilloscope sees 
all of these frequencies at once when con¬ 
nected to the modulated stage and shows you 
the composite sum. 

An interesting observation: A side observa¬ 
tion of this experiment with square wave mod¬ 
ulation with the carrier frequency of 3990 
kHz was that it was possible to observe side¬ 
bands every 10 kHz for at least 400 kHz 
either side of 3990. This was a very impres¬ 
sive demonstration of why overmodulation 
causes “buck shot” the width of the band. 

Once again, the amplitude of the carrier 
does not vary with amplitude modulation. The 
amplitude of the entire signal (composed of 
carrier and sidebands) does vary from zero to 
twice the amplitude of the carrier by itself 
with 100% modulation. 

Hope this doesn’t give you old time AM 
boys a nightmare! 


W7CSD 



~ttJhe4C “BALUN” FED INVERTED “V” ANTENNA KITS 

SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS: 


Mfd 

Mono-Band Kit... 1KMB1V/81K ... $21.95* £ under Pat. 
Mono-Band Kit... 2KMB1V/81K ... $26.95* 2,576,929 

* Kit comprises, encapsulated, "Baiun," copperweld, insulators, 
plus installation . and adjustment instructions for any Mono 


KW P.E.P. 
KW P.E.P, 



band 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models. 


Write 

for TELREX 
PL 67 

TELREX LABORATORIES 


ASBURY PARK, N.J. 07712 


84 


73 MAGAZINE 


























NEW PRODUCTS 



Revised Second OP 

Band conditions are improving every day, 
and Electro-Voice has just published the new, 
fully-revised, fourth edition of W9IOP’s Second 
Op. This well-known operating aid of durable, 
laminated card stock is actually a simple DX 
computer providing vital data such as beam 
headings, identification of prefixes, time zone, 
continent, and postage rates. Included also on 
the periphery of each Second Op are pro¬ 
visions for logging contacts and receipt of con¬ 
firmation. You can get your new Second Op 
for $1 from Electro-Voice, Department PR-73, 
Buchanan, Michigan or from your Electro- 
Voice dealer. 



Super “Q” Roto-V Antenna 

Super “Q” Products has just brought out a 
rotatable inverted V antenna for 15 or 20 
meter operation. It is constructed from alumi¬ 
num tubing with telescoping end sections so 
that it can be used on either 14 or 21 MHz. 
The manufacturer states that when the an¬ 
tenna is tuned up for operation on 14.275 
with an SWR of 1:1, the SWR at 14.350 is 
not greater than 1.3:1. Since the input im¬ 
pedance of this antenna is 50 ohms, it can 
be fed directly with RG-8/U coaxial line and 
no matching devices are needed. The light¬ 


weight construction of this antenna features 
heavy polystyrene insulators which hold the 
tubing in the proper position and clamps that 
will fit any mast up to 1M inches in diameter. 
The radiation pattern is bi-directional and 
attenuation off the sides of the antenna is 
approxiamtely 15 dB. The low center of 
gravity of this design and its light weight 
simplifies the problem of rotation since a 
small, light-duty TV rotator is more than ade¬ 
quate. Tests in windstorms have shown no 
signs af strain in winds up to 75 mph. The 
Roto-V is available express or truck freight 
collect for $29.95 from Super “Q” Products, 
Box 8405, 5704 South Staples, Corpus Christi, 
Texas 78413. 


Lafayette 
HA-500 
Ham Receiver 


The new Lafayette HA-500 ham band re¬ 
ceiver tunes the SO through 6 meter amateur 
bands in six tuning ranges. It’s a 10-tube 
double conversion superheterodyne. Among its 
features are tuned rf and first mixers, two 
mechanical filters, product detection, “alwavs- 
on” oscillator filament, built-in 100 kHz cali¬ 
brator, illuminated slide-rule dial, S-meter, 
automatically switched AGC for AM or SSB, 
and less than 1 uV sensitivity. Size: 15" W x 
7M" H x 10" D. Price is' $149.95. Write 
Lafayette for more information at 111 Jericho 
Turnpike, Syosset, L.I., N.Y. 11791. 


Heath SB-610 
Monitor Scope 


The newest member of the Heath SB-Series 
is the Heathkit SB-610 Signal Monitor for both 
transmitted and received signals. It displays 
actual signal envelopes or trapezoid patterns 
from transmitters, and it will give an equally 
complete picture of signals being received. It 
can be used with low or high power trans¬ 
mitters from 160 to 6 meters and with receiver 
ifs as high as 6 MHz. Price is $69.95. You 
can get complete information on the SB-610 
from Heath Company, Benton Harbor, Michi¬ 
gan 49022. 
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Trans-Key Electronic Keyer 


The new Trans-Key transistorized electronic 
kever offers either automatic (self-completing 
dots and dashes) or semi-automatic or “bug” 
operation (not-self-completing). This unit is 
completely battery powered and does not re¬ 
quire connection to 110 volt lines. It has relay 
output so there are no worries about voltage 
polarity or method of keying your transmitter 
further, it is fully adjustable from a few words 
per minute to over 50 words per minute and 
features an adjustable dot-space ratio. Since 
it only requires 10 to 15 mils of current, the 
battery supply has a very long life. $29.50 
from your local distributor or write to W6PHA, 
Global Import Company, Box 246, El Toro, 
California. 

Motorola 1C Projects 

Integrated circuits (IC’s) are finding rapid 
acceptance and varied application in industry 
today. The new book Integrated Circuit Proj¬ 
ects From Motorola brings these useful devices 
into the grasp of hobbyists and experimenters. 
Because integrated circuits are the basic com¬ 
ponent of each project, the book begins with 
a brief explanation of IC theory and a defini¬ 
tion of terms. The second chapter includes 
construction techniques and a pin location 
chart for those not familiar with solid state 
components. Six projects are fully described 
including, among others, an electronic organ, 
a binary computer, and a square wave gener¬ 
ator. Each project begins with a brief circuit 
description, lists all the parts needed, and 
leads the builder through a step by step con¬ 
struction of the project. Schematics and draw¬ 
ings of the recommended layout are included 
as an aid to the builder. Testing and operation 
procedures complete each presentation. Availa¬ 
ble for $1 from your local Motorola HEP 
distributor. Motorola, Inc., Box 955, Phoenix, 
Ariz. 85001. 

Motorola Solid State Projects 

Eight projects for hams and experimenters 
are collected in the new book, Solid State 
Projects From Motorola. Hams might like to 
build such projects as a deluxe CPO, audio 


signal generator, regulated ten volt power 
supply, or six meter converter. Experimenters 
might enjoy duplicating the panic button, 
mini-fi transistor amplifier, intercom system, or 
motor speed control. All are clearly and com¬ 
pletely described. Each project includes pic¬ 
tures of the finished product, layout diagrams 
and schematics, as well as a complete parts 
list. Tlie projects are described in enough de¬ 
tail that even the beginner to electronics could 
complete them. To help those not familiar 
with the workings of semiconductors, a chapter 
at the beginning of the book provides basic 
theory. If one has not soldered semiconductors 
before, or isn’t sure of the correct pin con¬ 
nections, he has no cause for alarm, as both 
are covered in the chapter on builder’s hints. 
All use Motorola HEP transistors. The manual 
is available for just 50# from local HEP 
dealer. Motorola HEP Program, Box 955, 
Phoenix, Arizona 85001. 

RCA Linear IC Handbook 

RCA has just released a new book concern¬ 
ing IC design and applications entitled RCA 
Linear Integrated Circuit Fundamentals. This 
new manual, the first of its kind in the indus¬ 
try, is written primarily for equipment and 
system designers, but is of interest to anyone 
concerned with this new field in electronics. 
The first chapter is about general design con¬ 
siderations followed by basic configuration of 
the linear IC and of the operational-amplifier, 
and finally characteristics and applications of 
IC’s. In the last chapter (applications) the 
basic family of IC’s (differential amplifiers) 
is fully described. Dc, audio, video, if, rf, and 
operational amplifiers are covered. This last 
chapter includes more than half of the book, 
and appears to be the section most likely to 
be referred to by hams. Circuit diagrams, op¬ 
erating characteristics and performance data 
are liberally included throughout. Hams in¬ 
terested in keeping abreast of this rapidly ex¬ 
panding field would do well to invest $2 in 
this fact-packed book. Copies may be obtained 
from RCA distributors, or from Commercial 
Engineering, RCA Electronic Components and 
Devices, Harrison, N. J. 07029. 

Motorola Microwave Designer’s Data 

Designers who work with microwave should 
make sure that they get Motorola’s Microwave 
Designer’s Data Manual. It contains applica¬ 
tion notes and spec sheets on Motorola Epi- 
caps, varactors, and rf switches. Write on your 
company letterhead to Motorola. 
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Letters 

Oscillator Error 

Dear 73: 

The schematic of the six volt oscillator on page 40 of 
the August issue is in error. Oil P2, the plug for 12 V, 
there should be no connection between pin two and the 
juniper connecting pins one and three. The plug as shown 
in the article would burn out the tube filament as soon as 
it was connected. 

Don Marquardt K9SOA 
Gary, Indiana 

It Hertz 

Dear 73: 

I am not the type to go around complaining and pro¬ 
testing about everything on principle. But every now 
and then something gets me quite upset and makes me 
feel obliged to speak my piece. 

When 1 read in the May issue that you were convert¬ 
ing from cycles to hertz, my reaction was “He's joking ; 
or at least, he won't start for about ten years.” How¬ 
ever, having now looked through the June issue, I see 
that you mean business. And I would, therefore, like to 
register my objection. If you want to turn 73 into a 
crusade for international cooperation and unity, why 
stop with Hz? Vou should certainly use European sche¬ 
matic symbols and tube designations, and while you’re 
at it you could publish the whole magazine in Esperanto. 

Forgive the over-dramatization, but what I’m getting 
at is this. Official government policy notwithstanding, 
a switch from cps to Hz in a magazine like 73 should 
reflect such a switch on the part of its readers: it 
should not be done to try to extort such a switch from 
them. 

I am 18 years old. and for the foreseeable future, I for 
one shall stick with good old cps, in writing and speak¬ 
ing, unless and until I be convinced that a change to 
Hz for internal American Uiage has been about 95% 
accepted; at which time I would yield to the majority. 
I do not, however, believe that such a point has been 
reached, nor do I believe it to be the proper role of your 
magazine to push it. 

When I see Hz, kHz and MHz in place of cps, kc and 
Me, particularly in a strictly domestic publication, let 
me tell you, it hertz. 

Alan Goott K3UOU 
Silver Spring, Md. 

Compliments 

Dear 73: 

Congratulations on your informative and interesting 
magazine. As an electrical engineer and builder of my own 
equipment, I am particularly enthusiastic about your con¬ 
struction articles. They incorporate “state of the art” 
methods in projects worthwhile to the amateur. 

I would like to see more reference type articles such as 
the one on coaxial transmission lines in the July issue. 
Good work! 

Dean Fairish WB4DAS/DL5LW 

HDQ, Seventh Army Signal Section 

Dear 73: 

July '6fi issue—the most diabolical coverfsl yet!! I 
pick the damn thing up upside down everytime!!! 

And I won't even mention Bathnrn—even upside down : 
sick, sick! 

Swell solid atate articles, though. You’re on the beam 
with the latest scoop in that department. 

John Anslow WA6DPJ 
San Francisco, California 

The design used in the cover is by WA4VAF and WA4- 
W01-. Somehow that got left out of the July issue. Paul. 

Dear 73: 

My compliments to you for that. April issue. Since we 
all read Playboy (who doesn’t) even the non-hams get a 
laugh out of it. Keep up the excellent work. Even 
though we can't operate from here, your magazine is 
well read and discussed by quite a number of hams, 
non-hams, technicians, tech reps, et«., at this location. 

Arv Evans K7HKL 
Viet Nam 


Dear 73: 

Just a quick note to congratulate you on the evolu¬ 
tionary path your magazine is taking. The vast number 
of articles per issue and the up-to-date subjects have, in 
my opinion, considerable appeal. Of great importance^ is 
the mix between construction artioles and information 
articles (origin of the code, explanation of RTTY). 
73 started out with an image of "How to do it," but 
appears to be broadening lately. Good! For pete's sake 
fellows, don’t let it go too far in any one direction. 

The April issue was particularly clever. The Playboy- 
theme is timely and was well satirized by K3SUK’s 
illustrations. 

Keep up the good work. 

A. Schechner 
Philadelphia, Pa. 


Micro-llltimatic 

Dear 73: 

Since publication of the “Micro-Ultimatic” article in 
your June issue, 1 have received quite a bit of corre¬ 
spondence and am pleased at the number of CW hams 
who have built the keyer. There are several questions 
many letters have in common. Also there are a few sug¬ 
gestions which I feel would aid in the construction and 
debugging of the keyer. Therefore I am writing to help 
those others who may not yet have written me. 

First, I must apologize for implying an identity in per¬ 
formance between the Micro-Ultimatic and Kaye’s original 
Ultimatic back in 1955. There is a fundamental difference 
in performance between the two keyers, and that is this: 
With both key paddles closed at the same time, the Micro- 
Ultimatic will generate a string of alternate dots and 
dashes. This is normal. The 1955 Ultimatic does not 
respond the same way. 1 thank K6I.TS for the question 
which brought this difference to light. 

An improvement in performance is had by raising the 
output capacitor in the power supply to about 1000 fiF. 
With the 200 gF in the original schematic, 120-Hz ripple 
was excessive and caused the pulse generator to tend to 
lock to subharmonics of the ripple. This had the effect of 
making the keyer “prefer’’ certain operating speeds. 

There seem to be no errors in the article as published. 
Several hams have written me to describe their success in 
building and operating the keyer. This is somewhat un¬ 
usual, since most letters would be from builders who are 
having trouble. 

It is quite important that no rf energy get into the 
keyer. The usual shielding and filtering practices are called 
for. Make sure that the keying output to the transmitter is 
not a path for rf energy. A low-pass filter cutting off 
around 100 Hz and mounted at the transmitter was re¬ 
quired in one stubborn case. 

A few cases of defective integrated circuits were re¬ 
ported. Fairchild makes a practice of replacing these dead- 
on-arrival units through their distributors at no charge, 
according to a friend of mine. So the builder needn’t 
despair if his $4.00 flip-flop doesn’t work. The IC’s can 
lie ruined however, by inadvertent application of B* to 
any output lead if the transistor is conducting at the time. 
So precautions common to any semiconductors are required. 

I have just been advised by Fairchild that the prices 
on the epoxy micrologic used in the keyer have been 
greatly reduced, as follows: The 9923 flip-flop is now 
$1.50; the 9914 gate, $0.80 in 1-24 lots. This cuts the 
price of the IC’s in the keyer by nearly two-thirds. This 
should he welcome news to those considering building the 
keyer. 

And finally. I would be pleased to contact anyone using 
the Micro-Ultimatic on the air. 7060 kHz. at 0100 GMT 
Wednesdays Fm usually on. 

Tom Pickering, W1CFW 
Portsmouth, B, 1. 

Dear 73: 

The article by WICFW in the June 73 on the Micro- 
Ultimatic Keyer is worse than any QST article ever pub¬ 
lished and as to reader interest, perhaps only one ham in 
the entire subscription list would be interested. Your arti¬ 
cles are too uninterestingly technical. One can buy a good 
keyer cheaper than this complicated jobhie. 

James Russell W8BU 
Fairview Park, Ohio 
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Six Meter Transmitting Converter 



Dear 73: 

Thought I’d send along a photo of my 6 meter SSB 
transmitting converter which I constructed from your 
November issue. Designed by Joe Owings K0AHD. I 
found the rig worked excellently and no problems were 
encountered in construction or operating. Since March 
I have been assigned overseas and hold the call SVGWV 
and operate 20 meters mostly. 

Keep the tine articles coming ! 

Dick Searle, K1VWJ/SV0WV 

Government Support of Hams 

Mr. Stewart H. MacKenzie 
Huntington Bch., California 
Dear Sir: 

This refers to your letter dated June 12. 1966, which 
requested information concerning the next international 
telecommunication conference, its substance and poten¬ 
tial impact on the frequency bands allocated to the 
Amateur Radio Service. 

There has been a considerable amount of publicity 
during the past few years concerning the next inter¬ 
national telecommunication conference and the possi¬ 
bility that amateur frequencies may be reallocated to 
other services. This publicity has been generated by and 
given extensive coverage in the national amateur radio 
magazines and periodicals and is an indirect result of 
the 1959 Geneva Telecommunication Conference which 
provided some frequencies in the 7 Mc/s amateur band 
for broadcasting in the African-European areas. 

The amateur frequencies established for the American 
continents at the international conference held in Wash¬ 
ington in 1927 have had only very minor modifications 
since that time. The United States proposals to the 
international radio conferences have always sought to 
maintain the allocation of the amateur bands, and it is 
expected that future proposals will endeavor to continue 
this status. However, with the creation of new countries, 
there is a continuing demand for more frequency space 
for the requirements of these new nations. The amateur 
frequencies are fertile ground in which to exploit their 
demands and it is highly improbable that such countries 
would be sympathetic to the amateur cause until their 
needs are met. It is this factor, among others, that has 
brought forth widespread fear in the radio amateur 
circles that the next international conference might re¬ 
allocate segments of the amateur bands to other services. 
It is important to note, however, that a conference 
authorized to treat a subject such as this has not been 
scheduled and probably will not be for at least the next 
three or four years. If and when such a conference is 
called there is little likelihood that the United States 
will depart from its pro-amateur position. In any event, 
the public will be afforded an opportunity to comment 
on the position developed by the United States for that 
conference. 

Ben F. Waple 
Secretary 

Federal Communications Commission 
Washington, D.C. 20554 



The VHF Antenna 
Handbook 

The VHF Antenna Handbook 
is your complete guide to 
VHF and UHF antennas. This 
outstanding bock is by Jim 
Kyle K5JKX, one of the out¬ 
standing technical authors 
in the electronics field. The 
VHF Antenna Handbook 
covers complete theory and 
all practical details for every 
type of VHF and UHF an¬ 
tennas. A special feature is 
the commercial antenna ca¬ 
talog section. If you're in¬ 
terested in VHF, you should 
have this book. 

Price is $2 from 


TOPICS COVERED: 

Basic concepts 
Folded dipole 
Slot antenna 
Conical antenna 
Coaxial antenna 
Halo antenna 
Abe Lincoln 
Turnstile antenna 
Ground plane 
antenna 

Broadside phased 
array 

Endfire phosed array 
Mattress array 
Sterba curtain 
ZL special 

Long and short yogis 
Weeping willow 
Quad antenna 
Helix 

Cross beam 
Circular quad 
Transmission line 
antenna 
Long wire 
V antenna 
Rhombic antenna 
Log periodic 
Horn antenna 
Discone antenna 
Corner reflector 
Trough 
Paraboloid 
Plane reflector 
Backfire 
Cylindrical 
parabola 
Practical 

construction 

Mounts 

And much more 


73 Magazine, Peterborough, N.H. 03458 


IMPORTANT NOTICE 

We've had to revise our subscription list to satisfy the 
new Post Office regulations. Now all of our stencils 
are filed by Zip Codes. We can't find your address 
without your Zip Code, so please include it with all 
correspondence. 


RSGB Handbooks 

Dear 73: 

About two weeks ago I received the RSGB Data Refer¬ 
ence Book, and a day or two ago received the Amateur 
Radio Handbook. I still have to receive the RSGB Amateur 
Radio Circuits Book, which I assume is still out of stock? 
[yes] I am pleased with the British books and hope the 
other one is forthcoming soon. My best wishes for con¬ 
tinued success of 4, 73”. You give the hams the meaty 
articles they want and not a lot of contest, etc. 

H. F. Happoldt, K3YPV 
Haverford, Pa. 


Dear 73: 

I have subscribed to the 73 magazine for the past 

couple of years and articles have appeared from time to 

time regarding the FCC, though to my knowledge there 
has been no mention of consideration to the old tried and 
true AM amateur stations still trying to enjoy the privilege 
of operating only to be washed by the unnecessary splatter 
of sideband operation killing the use of ten to fifteen kc 
of the hand which could be used by perhaps four or five 
AM stations [not at once. Ed.]. 

What I am asking of you is if a poll of some kind 
could be gotten in favor of consideration to AM and sul>- 

mitted to FCC so there could be a bit of protection for 

the old and reliable type of transmission. 

I would be very happy to help on any reasonable sug¬ 
gestion to help and preserve the use of AM to better 
advantage. 

Thank you very kindly. 

Claude Keneaster WA5LFL 
El Paso, Texas 
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Gravitation Error 


Build the modern, easy way with 
circuit boards and solid state! 



WIJJL’s code practice oscillator-monitor described in the 
July ’65 73 belongs in every shack and shack-to-be. It’s 
inexpensive and works well. The drilled board with all 
components locations marked is only $1. The board with 
the parts mounted on it is $3. Or you can buy it mounted 
in an attractive case as shown above, complete with 
battery, for $7.95. 



Here’s an excellent field strength meter. It’s easy to use 
with a built-in amplifier for use with any 1 mA meter. 
See the article in the December ’65 73. The drilled 
screened board is $1. With the components mounted it’s 
S3. Complete in an attractive case, the price is only 
$5.95. 

A good HF-VHF SWR bridge doesn’t have to cost a lot. 
You can make one from an inexpensive meter and our 
special pick-up line described by W1JJL in the September 
'65 73. The line with holes drilled is only $1, or you 
can get it with parts already mounted for $3.50. 

Want a good keyer? We’ve got boards for two: WA6TSA’s 
Uni-Junction Keyer in the January '66 73 can be built 

on our fiber glass board with the holes drilled and parts 

locations shown for $4.95. With the transistors mounted 
on it, it’s $8.95. 

Another good keyer is WB6AIG's Kindly Keyer in the 
July ’66 73. The fiber glass board for this keyer, with 

all those 120 tiny holes drilled is only $4.95. 

K3LCV’s FKT Voltmeter is very useful. It’s described 
in the July '66 73 and a fiber glass board for it is 
S3.50. See the Siliconix ad in September for the FET’s at 
a fantastic price. 

COMING SOON; WATCH 73 FOR THESE 
PROJECTS! 

Novice receiver and transmitter. VHF and UHF dip- 
meters. One watt six meter transceiver. Capacitor- 
resistor checker. Portable FM monitor. Wavemeters. 
Calibrators. 

Prices Include postage in U.S.A. Connecticut residents include 
sales tax. All boards In stock for Immediate delivery. 

Harris Company 

56 E. Main Street Torrington, Conn. 06790 


Dear 73: 

Dwayne Hendricks WA8DZP, of Tek-Dayme Research, 
has sent me a letter about a typographical error in a 
letter to you published in the May issue of 73 about 
gravitation. The volume of the gravitation was given as 
6.3 X 10* 12 cm 3 . It should be 6.3 x lO -42 cm 3 . These values 
were obtained from Nuclear Dynamics by Dr. Nicholas J. 
MedvedelT, one of the leading physicists in the U.S.A. 

Tom Appleby W3AX 

President 

Mahlon Loomis Scientific Foundation 


The FET Voltmeter Is Great 

Dear 73: 

I am really surprised at the way 73 magazine has passed 
up the other two major ham magazines. I buy a ham 
magazine because I want to learn more about solid state 
circuits and 73 has more information about this than any 
other magazine. 1 have built the Field Effect Voltmeter 
(July, 1966 page 34) and Richard Palace, K3LCU, is 
right. I have put aside my high-class test equipment for 
this low-cost unit that makes others look sick. As you 
know, it doesn’t run from 110 Vac so you can take it with 
you in the field. Keep up the fine work and articles on 
solid state circuits. Thanx for a good magazine. 

Tom Adams, WA6KSS 
Monrovia, Calif. 


Ham Use of Semiconductors 

Dear Paul: 

1 read with great interest (and fulminating concern) 
your comments in the July issue regarding the apparent 
inability of the “Handbook" to keep up with the current 
state of the art so far as semi-conductor technology is 
concerned. I have felt for quite a few years now that 
electronics is outrunning the "bible”, but you are the first 
I have run across to state it in print. My congratulations. 

The broadcast industry is one of the most conservative 
concerning adoption of new electronic techniques. After 
everybody else makes all the mistakes, broadcasting will 
step in and utilize equipment that has had all the bugs 
ironed out. Yet almost all new broadcast equipment bought 
or built today is 100% solid state. Transmitters are avail¬ 
able for no more than 20% greater cost over tube models 
up to 5000 watts that are all transistor except for the final. 
The two primary reasons for retaining tubes in finals are 
cost and susceptability to lightning damage. 

For a business that bases its entire operation on the 
successful, economical operation of reliable electronic 
equipment with a minimum of man-hours (these men 
have other things to do) spent on upkeep, indifference to 
the advance of the state of the art would be technical 
suicide. 

I would feel the same thing might apply to ham radio. 
Have not we been famous as technical innovators? Hasn’t 
it been our reputation as the hobbyists who “play” with 
electronic inventions to be the first to come forward with 
the practical systems? Maybe I’m an alarmist, but 1 feel 
that hams have been in the forefront of electronic engi¬ 
neering until just recently, but now we seem to be falling 
behind. I don’t know a radio amateur worthy of being 
called one who can't tell you what happens inside a 
vacuum tube, but I know very few who can say what 
happens inside a transistor coherently. All that comes out 
is some foggy reference to the movement of “holes” or 
some bland statement that “they work just like tubes, ex¬ 
cept you reverse the B plus and lower the voltage.” Con¬ 
cepts like these are what perpetuate the general feeling 
among hams that transistors are unreliable, but interesting 
little novelties. Nothing is farther from the truth. Used 
correctly they are the most reliable and interesting active 
electronic component available to us today. It is about 
time the hobby as a whole accepted this and got on the 
bandwagon. This means the Handbook needs to be bigger 
. . . lots bigger. Maybe this will cost more, but it would be 
worth it. Send the editors back to school if necessary. It 
seems a sad criticism that there were more technically 
valuable semi-conductor articles in the July issue of 73 
than in the entire 1965 Handbook. 'Nuff said? 

Steve Broomeli W0PGN/7, Chief Engineer 

KAII, Casper. Wyoming 
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Get Your Extra Class License 

Dear 73: 

My article on the extra class exam and programmed 
texts appeared in the July 1966 issue of 73. I have had 
tremendous response to this article, and I have received at 
least a letter per day since that issue came out. Boy, 73 
articles really get the coverage! 

Here’s some additional information I’ve been giving to 
those hams who responded to my article. First of all, the 
sample programmed lessons of Fig. 2 in the article didn’t 
come from any published text. I wrote these myself espe¬ 
cially for the article. Maybe 1 should write a programmed 
book. 

Second, since I wrote the article there have been several 
more programmed texts published. I’ve listed these below. 
There is a pretty wide selection available now and most 
hams shouldn’t have too much trouble in finding one to 
suit them. Also, new programmed texts are coming out 
every month or so, so keep in touch with your local book¬ 
store. 

Recent Programmed Texts 

“A Programmed Course in Basic Electronics”, New York 
Institute of Technology Series, McGraw-Hill Book Com¬ 
pany publisher. 

“Electronic Troubleshooting", Philco Technical Institute, 
Prentice-Hall Inc., Publisher. 

“Logical Electronic Troubleshooting”, by Donald Schuster, 
McGraw-Hill Book Company, Publisher. 

"Electron Tubes at Work”, by J. B. Owens and Paul San¬ 
born, Tutor-Text, Doubleday. 

“Fundamentals of Transistors (Programmed), RCA Service 
Company, Prentice-Hall Inc., Publisher. 

“DC Circuit Principles”, 

"Simplified Transistor Theory”, both by Training Systems 
Inc., and Stanley Levine, Ilayden Book Company Inc., 
Publisher. 

I am pleased that my article has been so helpful, and 
thanks to 73, it was published. 

Louis E. Frenzel, Jr., W5TOM 
Houston, Texas 

AM on 20? Bah. 

Dear 73: 

There are a couple of items having to do with frequency 
allocation and usage in the 20-meter band which have 
been bothering me for quite some time. Although both 
subjects have been brought up in the past, I think the time 
is right for further discussion in a national magazine. 

First, I feel that the frequencies between 14.150 and 
14.200 MHz are a “vast wastland,” i.e., they are receiving 
much less use than the rest of 20 meters. From my vantage 
point on the West Coast, it appears that the only use of 
this band segment is: 1. Some AM (and a few SSB) sta¬ 
tions from VE-land; 2. An occasional DX station trans¬ 
mitting around 14.190 to 14.199; and 3. An occasional 
phone patch from KR6, etc. I maintain that all three of 
these uses are absolutely nonessential and this band seg¬ 
ment would be put to much better use in this country if 
it were open to U.S. phone stations. If the FCC goes ahead 
with incentive licensing, perhaps part or all of this segment 
could l>e used by amateur extra licensees only; otherwise, 
why not open it to all holders of conditional class or higher? 

The second subject concerns what I’ve been hearing 
lately between 14.200 and 14.250 MHz—that portion of 
the band set aside by “gentlemen's agreement” as the sole 
province of AM phone stations. Recently this band segment 
has been more and more populated with SSB stations; 
furthermore, many DX stations have been working U.S. 
SSB stations here. This is a logical development in view 
of the number of amateurs with transceivers who cannot 
send and receive on different frequencies. 

I propose a new gentlemen’s agreement: An agreement 
by AM stations to refrain from transmitting on 20 meters. 
This shouldn’t be much of an inconvenience for anyone, 
since there seems to be less AM activity on this band as 
time goes by. Those who choose to work AM as a matter 
of personal preference can do so on other bands ( with less 
interference from “side-winders”). Certainly there remains 
no argument on the relative merits of SSB versus AM for 
long haul work. Need I say more? 

I hope that my ideas will be of interest to other active 
amateurs; I am sure that their implementation would be 
of great value to our important 20-meter phone band. 

Gerry WA5FRL/WB6PHU 
Pacific Grove, Cal. 


: 


j .EVERY HAM " "" i 


SHOULD HAVE ONE; 



THE TURNER M+2 


Transistorized mobile microphone * 

with volume control. ■ 

Now! A mobile microphone that comple- ■ 
ments the performance of the Turner +2. | 

Turner’s new M+2 has a completely self- ■ 
contained built-in two-transistor pre-amp ■ 

with volume control to let you adjust your 8 
modulation for the best performance possi- ® 
ble out of your set. p 

An excellent item for owners of Turner’s ■ 
+2 base station model, the M+2 has the ■ 
same tailored frequency response of 300- ® 

3,500 c.p.s. as the +2 for the clearest voice g 
transmissions. I 

Buy the new M-j-2 for your mobile trans- ■ 
ceiver and get the best and most powerful J 
transmissions ever. Battery, dash bracket, 5 a 

foot coiled cord, and instructions included, a 

Wired for relay switching. ■ 


Net price 



Model J M+2 (for sets with electronic switching). ■ 
Net price $23.70. ■ 


QUEMENT ! 

ELECTRONICS j 

1000 SOUTH BASCOM SAN JOSE. CALIFORNIA | 
“Northern California’s Most Complete Ham Store” ■ 
SINCE 1933 ■ 
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• Prefixes by Countries • Int’l. Postal Rates 
United States Listings...$5.00 
OX Listings..,... 3.25 

I See your favorite dealer or order direct (add 250 tor mailing) 


RADIO AMATEURS REFERENCE LIBRARY 
OF MAPS-ORDER YOUR SET TODAY! 



WORLD PREFIX MAP-Full color, 42" x 

29 " shows prefixes on each country . . • 

DX zones, time zones, cities, cross refer¬ 
enced tables.P° sl P aid * 1 - 00 

RADIO AMATEURS GREAT CIRCLE CHART 
OF THE WORLD - from the center of the 
united states ' Full color, * 

^ me Great Circle bearings in degrees 
for six major ITS. cit.es- Boston Wash¬ 
ington D.C., Miami, Seattle, San Fran 
cisco & LOS Angeles. „„ 

UNITED STATES MAP— All 50 States with 
call areas, prefixes. DX and f' me ZO p“: 
FCC frequency allocate chart plus 
interesting information on all 50 State 
full color, 29" x 17".postpaid 50c 

WORLD ATLAS —Only Atlas compiled for 
amateurs. Polar projection, six cont¬ 
ents, prefixes on each country . , .full 
color, 16 pages .postpaid 51.50 

Complete reference library of ma P s 7: s f* 
of 4 as listed above.postpaid $2.50 

See your favorite dealer or order direct. 
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Dept, B, 4844 W. Fullerton Ave. 

Chicago, H I. 60639 J 


An OT Looks at Code 

Dear 73: 

For 35 years I have felt that it was right and proper 
that every amateur should learn the code for a license. I 
went through it, why not everyone else? Recently I have 
changed my mind! 

I have been helping a couple of Novices improve their 
code. One is 79 years old. the other a brilliant young en¬ 
gineer. Both of these fellows are in the last months of 
their Novice licenses, and, although they are on the verge 
of passing the code, neither can cpiite make the grade. The 
old gent will never be able to write 13 wpm with a 
pencil. His old fingers just won't go that fast. His Novice 
license is a means of something to do. He lives out iu the 
desert by himself, and will now have to give up. The 
young engineer understands all there is to know about 
electronics and designs our defense systems. At home he 
copys 20 wpm but blows up at the radio inspectors office. 
Every month for five months he has plunked down $4.00 
to take the test and missed by one letter. He never ex¬ 
pects to use CW, in fact he hates it, but likes SSB and 
construction. The old gent is hard of hearing. CW comes 
through where SSB does not. There must he a moral. 

Have we been wrong? Why can't the Novice stay on 
forever if he likes CW at 5 wpm? Who is he harming? 
How many Novices can pass 13 wpm at the end of the 
year? I have not found one with whom I have been in 
contact? How many phone men could pass the code if 
the RI came around? 

The excuse for CW was to provide CW operators for 
the military. Do we still need CW operators when the 
infantry soldier has digital communication back packs? 

Since our license method is so screwed up, why not 
leave the Novice alone for a few years until he CAN 
copy better and give him a decent chance. 

What was wrong with the old test 30 years ago: 10 
wpm (a reasonable speed) and some theory? Whose ego 
are we trying to please by the complexity? A few who 
want special privileges because the bands are so crowded. 
At one moment we holler for more amateurs and the next 
for Extra class licenses. With the few Extra class licenses 
issued, I doubt if they will make any impact on increasing 
our engineering ability to save the electronic industry. 
Engineers are made in colleges. We are hams. Why not 
leave us alone? 

I say let’s have one reasonable license and a continuous 
Novice if we must, but let’s do something and get this 
mess straightened out. It’s been hanging fire too many 
years. 

Ed Marriner, WfiRI.Z 
La Jolla, California 

P.S. I have the Extra class amateur besides commercial 
first telegraph and phone licenses. 


Green, No. Articles, Yes. 

Dear Sirs: 

1 do not in the least agree with your Mr. Green; in 
fact I think he is a rabble rouser. 

However 1 must admit that 73 is printing some very 
good articles. So please enter my subscription for one 
year and I’ll enjoy the magazine and try to ignore 
Mr. Green. 

Eugene Bnlton W6FVE 
Modesto, California 

On Wayne Green 

Dear 73: 

So you wonder what sort of a guy he is? Is he a crabby 
basket, an angry old man or an impatient young man 
with ulcers or what? 

I confess I waited at the Air Port in Nairobi with 
mixed feelings. 1 had had several Q.S.O.'s with him and 
found him quite pleasant but his editorials!! 

He must, as a successful author and editor of many 
years, surely be at least fifty or sixty. I had a hearty 
respect for his views and his editorials but some of them 
were Vitriolic and his debunking was at times merciless. 

He would of course wear a tired lined old face showing 
the strain, on the other hand he was looking forward to 
skin diving in our lagoons, it didn’t quite match up. 

First Larry and Jim arrived and then a pleasant looking 
young man of about forty came through the barrier with 
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a wide grin across his face. “Hello Robby, nice to meet 
you" I was holding up a C.Q. and a Q.S.T. magazine for 
him to identify me in the crowd. He took the joke very 
well and we had a good laugh. My qualms vaished— for 
good. He is most entertaining to talk to and is interested 
in everything on this little earth and beyond including 
an inquisitive mind on flying saucers! A vast fund of 
general knowledge, an open mind (most surprising of all) 
and has a youthful burning enthusiasm for some of his 
hobbies of the moment combined with the maturity of well 
balanced views and opinions. 

You have to be wide awake when he embarks on red 
hot topics such as the possibilities of us losing more ham 
bands. He feels far too many of us don't realize how 
easily we could be voted off all the bands by fragmented 
Africa, each separate little country with a voting power 
the same as U.S.A. and U.K. In fact I’m quite worried 
about it now but its a comfort to hope that the Crusaders 
like Wayne will save some of it, somehow, I hope! 

About his editorials, I feel he has an impish sense of 
humour behind it all and perhaps a curiosity to see what 
would happen or how people would react! So when he 
writes his outbursts he keeps his tongue in his cheek. 
That’s my opinion only of course but one day of safari is 
like a month on a ship or years of acquaintance. 

I had a shock coming when I turned him loose in the 
shack. His left hand got cold, in fact it froze solid, on 
the microphone and he couldn’t let go until 2:30 a.m. 

He made his stateside contact and got his home mes¬ 
sages off and said “Mind if I give a few boys a 5Z4?” 
He then started working three a minute with occasional 
short QSO’s with special pals. It might surprise you but 
Wayne is an accomplished operator he was finishing off my 
log book when I went to bed and next muring I found 
a neat pile of foolscap paper closelined with 48 contacts 
per page!! 

I didn’t count up the contacts but they were quite a 
few hundred and for stretches ran three to the minute. 
He controls the crowd well and is a cool operator. I asked 
him why he ticked off one lid and left another alone, in 
fact went out of his way for him. It turned out that by 
the call sign the guy was pretty new whereas the other 
one was an old prefix “who should know by now how to 
operate.” 

He had that impish grin on again and was obviously 
wondering how the guy would react. The guy reacted ok 
and Wayne soothed him with a kind word and settled 
down again to three a minute. 

Ok, so what, I know a few other guys who can do that 
but they are not Editors! Wayne does all his hobbies well 
and goes flat out. 

When on safari we drove up to a fine herd of Elephant 
and Wayne was filming away. Suddenly a second herd 
appeared behind us. We couldn’t go backwards or forward 
as we were on a swamp path. The second herd wanted 
to join the first herd and we were in the way and awfully 
close to them. Wayne just said “the first group is the 
better” and went on filming them. He’s cool, outwardly 
anyway! 

I usually get fun telling visitors “try again with the 
lens cap off” and so on, but Wayne used his movie and 
three cameras and a Polaroid in quick succession without 
any fluffing. He keeps them as preset as possible, that is, 
ready to shoot which is a great help to me as I found I 
could take him right up to a beast—and in an incredibly 
short space of time he had the shots he wanted and said 
“ok” and we slipped off before the animal could decide 
what to do about it. 

The Masai guide spoke in English but occasionally 
spoke in Swahili for my benefit and said “Bwana Hapana 
Mbia” which literally means “The man isn’t bad” which 
is high praise from a Masai warrior. It means of course 
that Wayne performed well. If he hadn’t the Masai would 
have sniffed, spat out of the window and clammed up! 

I hope Wayne will tell you of his great travel saga-it 
will be interesting if he does I promise you. 

So there it is, a delightful companion, an alarmingly 
high I.Q., very thoughtful, hardly drinks, good fun and 
game for anything. 

I must get this letter off to “73” magazine and see if 
they’ll print it quick before Wayne gets back! 

Bv the wav—he eats too much! 

Robby Robson 5Z4ERR 
Nairobi, Kenya 
August 11, 1966 



TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guyad in Haavy Duty Saif Supporting 
Haights of 37 - 54 - 88 - 105 and Guyad in Haights of 
and 122 faat 37 - 54 faat (SS) 

71 — 88 faat (guyad) 


ROHN has these 6 IMPORTANT POINTS: 

Eat* of Operation—roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength- 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure rait*t oil sections together—uni¬ 
formly with an equal section overlap at oil heights! 
Versatility—designed to support the largest antennae 
with complete safety and assurance ot any height desiredl 
Simple Installation—install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Roted ond Tested—entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Golvonized—hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

-$1.25 Value 

—ONLY $100 postpaid (special to readers 
of this magazine). Nearest 
source of supplv sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P. O. Box 2000 Peoria, Illinois 

"World’s Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower systems." 
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Now in stock for immediate delivery! Order now for Christmas 

The RSGB Amateur Radio Handbook 

This fabulous 540 page hardbound handbook completely and 
thoroughly covers every aspect of amateur radio; tubes, 
transistors, receivers, transmitters, vhf gear, antennas, sideband, 

FM, mobile equipment, noise and interference, propogation, 
keying, modulation, power supplies, measurements, operating 
and station layout and much, much more. It is completely illus¬ 
trated with photographs and drawings. This handbook is very 
well written and completely understandable. The RSGB tries 
to help hams improve themselves, so it includes much neces¬ 
sary technical data that some American handbooks ignore. For 
instance, suppose you want to design a linear for SSB. The 
Brand X Handbook devotes about four pages to description, in¬ 
cluding a table of typical values of popular tubes. The RSGB 
Handbook gives 13 pages to them, plus many pages of con¬ 
struction, etc. The RSGB Handbook is a necessity for the build¬ 
ing, technically minded ham. Even if you don’t build, tins 
book will help you understand your equipment and radio 
better. $5.50 postpaid 

The RSGB Radio Data Reference Book 

This Reference Book is the best we’ve seen. It has just about everything you want to look up 
in it. It gives you all of the pages missing from your Brand X Handbook. All of the formulas, 
graphs and tables you’ll ever need on RF power amplifiers, pi nets, tanks, filters, antenna de¬ 
sign, coils math, etc. are in this one book. It’s hardbound with traditional English quality so 
won't fall apart after a few months use as paper-bound books sometimes do. If you build, if 
you want to be able to use your equipment properly, you need this book. only $2.25 

These RSGB hooks shipped postpaid from Peterborough. The RSGB Amateur Radio Circuits Book tee have 
been advertising is temporarily out of stock. 

73 Magazine Peterborough, N.H. 03458 


We started quizzing the Alitalia people care¬ 
fully to find out why our flight had been can¬ 
celled and when. The story we got was that 
it had been cancelled at least a day eariler . . . 
well before we had even left Boston. Why was 
it cancelled? Well, they explained that due to 
the U.S. airline strike there was a lot of money 
to be made in transatlantic flights and that the 
plane had been put on that run since it would 
bring more profit. I don’t know how IATA 
feels about this sort of thing, but I’ll bet the 
FAA would raise hell with an American line 
that pulled this. 

That night we had dinner in Athens, hotel 
and food courtesy Alitalia. This was nice, but 
we were losing over $100 a day on our safari. 
The next morning we did the Acropolis and 
snapped beaucoup pictures. We did OK in 
Athens, only losing three cartons of cigarettes 
to the taxi driver that took us to the Hotel 
room (Hotel Elektra). It could have been 
much worse. 

The flight to Nairobi left about 1 am the 
next morning (Friday) and stopped for an hour 
at Cairo at 3 am. Postcards were 25 4 each so 
we looked but did not buy. Next Asmara in 
Ethiopia for another stop. Then on to Addis 
Ababa where we stopped for an hour and a 
half while Africans crawled all over the plane 


115V-350 WATTS AC 
121/z lb. GAS ALTERNATOR 

Enough power to operate 
any popular SSB xmittr 
plus separate DC output 
to charge 6 and 12 volt 
batteries. Great for vaca¬ 
tions, field days, campers, 
Model TT35 boats, etc. May be used 
for soldering irons, power tools, tv sets and 
many other uses. Thousands have been sold to 
US and foreign govts., armed services, police 
depts. etc. Fully guaranteed. 

Sales Co. 
Wilshire Blvd., LA. 



WBfVI 3. CIV. I Wlljr VJ UUI UIIICCU. 

Only $79.50 ..JfcJL 


CONSTRUCT YOUR 
EQUIPMENT THE 
EASY WAY—USE 
THE UNIT CHASSIS 

Wire ond test the subchossis out¬ 
side where everything is acces- 
3%” HALF RACK PANEL »“e. Assemble the subchossis 
10" Depth $5 00 PPD int0 the un,t . chassis and you 
Check or M.0. No COD hove 0 professional package. 

NYC Res. Add 5% 

NYS Res. Add 2% 
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cleaning it. It was an Ethiopian Airline plane, 
so this was reasonable. Every flight was 
jammed solid and there was no possibility of 
sleeping in the crowded tourist section. We 
were rubbing elbows with men in white sheets, 
colorfully robed Africans and a good many 
Indians. 

We set down in Nairobi at noon and, the 
customs formalities done, found Robbv wait¬ 
ing for us. He identified himself by holding up 
a copy of QST and CQ. Bless him. Shamsu 
Din, the fellow who booked our safari, was 
also waiting for us. We drove about four miles 
into town and had a short lunch under the 
big thorn tree in front of the New Stanley 
Hotel. At the next table, I saw with dismay, 
was a long haired boy in tight dungarees and 
a black leather jacket. Good grief! He was 
with a group of boys and girls that could have 
been transplanted from Peterborough, New 
York or Stockholm. 

The afternoon was taken with getting our 
hunting licenses, selecting our guns and regis¬ 
tering them. Groggy almost to the point of in¬ 
coherency we sacked out at Robby’s house for 
the night. The next morning (Saturday) we 
admired his formidable barrage of antennas 
and nice station. I wish we’d had time to get 
on the air for a little bit, but we had to get 
downtown for a little shopping before driving 
to Nanyuki some 125 miles north for our sa¬ 
fari. We bought safari shoes, safari jackets and 
safari hats and walked with just a touch of 
swagger down the main street of Nairobi. After 
stocking up on film we piled into Shamsu’s car 
and were on our way. The car had a king pin 
about to give away plus two front wheel bear¬ 
ings burnt out so we didn’t make very good 
time. We skipped lunch and drove straight 
through, stopping only for a half hour in 
Thika to have one of the wheel bearings re¬ 
placed. We arrived in Nanyuki at about four 
in the afternoon. 

Nanyuki is a very small town right next to 
the highest mountain in Kenya, Mount Kenya 
(17,000 feet). Nanyuki is right exactly on the 
equator, but because it is about 6000 feet ele¬ 
vation on a very large plain, it is relatively 
cool. There is a main street about two blocks 
long with a dozen or so stores run by Indians 
(called Asians) and off a block away one row 
of stores run by Africans. One that sticks in 
mind was the Butchery and Tea Room, an in¬ 
teresting combination. Shamsu suggested that 
we shop in the Indian shops as we might get 
into trouble in the other part of town. Hmmm. 

The Sportsman’s Arms Hotel turned out to 
be a pleasant place . . . rather run down by 
American standards. Old battered furniture, 
everything in need of paint, etc. The hotel is 






NEW MANUAL COAXIAL 
SWITCHES 

(Not Wafer Switches) 


Available: 1P2T, SP3T, 1P6T 
and crossover switch -- 

from $12.75 ea. 


available at your distributor or write: 

DOW-KEY CO. 

Thief River Falls, Minnesota 
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DK78 SERIES 
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for standard and special application units. 


DK60 SERIES 

HEAVY DUTY SPDT 
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DK2-60B SERIES 


A DPDT SWITCH 
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NECTED IN DE¬ 
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Available in all standard AC. 
DC voltages - 


from $19.00 ea. 
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Wayne on termite hill. 


made up of 30 or so rooms in a motel arrange¬ 
ment . . . some all in a line, some separate 
cabins. My room had two single sized beds, a 
clothes closet and an old dresser. There were 
two beat up chairs. The bathroom had an old 
tub and a washstand. In a small separate cu¬ 
bical was the toilet. The lighting was from a 
hanging overhead bulb. Meals turned out to be 
large with six to seven courses, though the 
preparation was not inspired. 

Relatively few of the Africans speak much 
English and you start right out getting a basic 
vocabulary of Swahili. You can get along 
pretty well with as little as fifty words and 
with 500 you are fluent. 

Soon after we had had some sandwiches to 
make up for our missed lunch Fred Seed, our 
White Hunter, arrived. We set out immedi¬ 
ately to zero our rifles and get used to them. 
We drove about two miles out of town to a 
rifle range and proceeded to see what we could 
do with a 100 yard target. One rifle turned 
out to be defective and it was nearly impos¬ 
sible to extract the used shell. The other 
worked OK, but was way out of adjustment 
and it took about 14 rounds to get it on tar¬ 
get. Those shells cost over 50$ each so we 
fired sparingly. Oh well, only one of us can 
shoot at one time anyway . . . and only 
Larry and I will be doing the hunting. Jim 
decided to devote his time to filming. 

On Sunday morning we ah drove out to 
the range again to make sure we had the .338 
on target . . . seemed OK. Then we were off 
on the hunt. I was up first so I sat by the door 
of the Land Rover with Larry in the middle 
and Fred driving on the right hand side. In 
the back seat were our two gun bearers, 
watching out the sides for game, and Jim in 
the middle, popping up through the hatch in 
the roof to take pictures. In the very back of 
the car was the skinner, just in case we man¬ 
aged not to miss something. 


The countryside was grassy . . . sort of a 
crab-grass stuff . . . with acacia (aa-case- 
eeya) thorn trees everywhere). These spindly 
trees grow about ten feet apart, are covered 
with extremely sharp thorns and are swarming 
with ants. The ants bite into the bark, causing 
it to swell up into blisters an inch or so in 
diameter, where the ants live. These are called 
whistling thorns because the wind blowing by 
these millions of blisters makes them whistle 
and you hear this eerie whistling sound when 
the wind blows. 

We drove a couple more miles and were 
definitely in the bush. We began to see signs 
of animal life with little herds of Thomson’s 
Gazelles running around. Fred pulled to a stop 
and pointed out a large Tommy ram and said 
to go after it. Kerede, my bearer, handed me 
the gun and I tried to load it. The shell re¬ 
fused to go into the chamber. I poked the 
shells in the magazine to get them to pop up 
and threw the bolt again only to have two 
shells try to jam in. I took them out and 
feverishly put them back in the magazine and 
tried to load again. No good. After about a 
minute of this ridiculousness I finally got a 
shell in the gun and the gun on safe. By then 
the Tommys were off in the woods out of sight. 
Kerede took the gun and we started off. I 
walked as carefully as I could, trying not to 
make any noise. Kerede crouched along, with 
me bent over trying to keep up with him, 
breathing harder and harder at the unusual 
position and suffering a bit from the thin air 
at this altitude. It was hot and sunny, 
about 75°. 

We tracked them for about ten minutes and 
then Kerede motioned that they were spooked 
and we returned to the car. We drove for an¬ 
other mile and spotted another group of 
Tommys and we were off again. Same result. 

Then, as we came out onto an open field I 
saw a lone Tommy ram grazing. I looked 
through my binoculars and he looked like a 
good trophy. Nearby I spotted a small grey 
dog sneaking up on the Tommy ... it was 
a jackal. I jumped out of the car, took the 
gun and got in the clear and aimed as care¬ 
fully as I could. A Tommy is about three feet 
high and not a large target. This one was a 
tiny tan spot in my scope wavering back and 
forth across the cross-hairs. I squeezed the 
trigger and watched for the puff of dirt and 
running Tommy. Instead the Tommy did a 
little flip and dropped. I was astounded. I re¬ 
loaded in case he jumped up again wounded 
and ran across the field to him. He was about 
200 yards away and I was well winded when I 
arrived. The shot had caught him in the back 
and killed him almost instantly. Not bad for 
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that distance. 

It seems a shame to kill these beautiful little 
antelopes, but they are a pest to the farmers 
and cattlemen of the area and they want them 
killed. The whole area around Nanyuki is made 
up of large ranches and farms. Cattle raising 
is the big business here and most of the coun¬ 
try is divided up into blocks of about 1000 
acres which are fenced off to keep the cattle 
from straying. The antelope eat the grass, 
which is not all too plentiful. They’ve had 
little rain in the last two years and it takes 
about 50 acres to feed one steer. 

One of the ranches (15,000 acres) recently 
sold for $90,000, to give you an idea of land 
values. The rancher must continue to improve 
his land or else the government steps in and 
takes it away from him, paying him their ap¬ 
praisal, and divides it up among Africans. The 
ranches still have a good deal of wild game on 
them and it is mostly a headache. Giraffes and 
zebras break the fences . . . antelope eat the 
grass, etc. The owner can go out and extermi¬ 
nate the game, but he must turn the carcasses 
over to the wild life department. He cannot 
use the meat or skins or sell any part of it. He 
gets a little help from hunters, but they are 
limited in the number of animals they can 
shoot by their licenses. My license permits me 
to shoot and eland and an oryx. I could have 
two impala, two waterbuck, three zebra, and 
a few other things. I bought a special license 
to shoot an eland and an oryx. I could have 
bought a license for elephant, rhino, etc., but 
I would have had to rent a larger gun and 
pay stiff license fees for this. Perhaps some 
other trip. 

Larry was now in the shooting seat. Before 
long we saw a small herd of Tommys and he 
and his bearer Labun went out after a ram. 
We heard the shot after a few minutes and 
drove over and picked up the dead Tommy. A 
nice one . . . meat on the table for us and a 
nice skin for Larry. 

My turn. We caught a glimpse of some im¬ 
pala. Kerede and I went after them. Kerede 
stopped and pointed ... I aimed the gun 
and looked through the gun scope. All I could 
see was the rear end of an impala ... I 
couldn’t even tell if it was a buck. I went back 
to the car and got my binoculars and took a 
closer look. It looked like a lousy shot. Larry 
said he’d like to try it and he took a shot. 
Nothing. 

We lunched in the shade of a larger thorn 
tree, washing chicken sandwiches down w T ith 
warm Pepsi . . . tasted good at the time. A 
whole pineapple for dessert. OK, back to the 
hunting. 

After a little driving around we came across 









TRISTAO TOWERS 

featuring “ADD-A-SECTION” Design 

Tristao . . , the pioneer name in tower 
design and manufacture. Here is the 
tower line that is premium quality, yet 
realistically priced and designed to en¬ 
able you to keep adding sections as 
you grow. A Tristao Tower is a lifetime 
investment from your very first section. 
Besides engineered quality, all towers 
feature channel lacing and are hot 
dipped galvanized inside and out. They 
meet all building code requirements. 
Motorized models available. 

Write for FREE Catalogs and detailed 
information TODAY, or see your dis¬ 
tributor. 

4 "Towers above all” 

RISTAO TOWER CO. 

415 E. 5th St. - Hanford, California 


ELIMINATE GUY WIRES 

USE mylar rope 

We stock all sizes: 1 /g"-10^ 

per foot. Other 

sizes available. 

We also carry a complete stock of Hy 
Gain Antennas new and used. All ma¬ 
terials for any antenna installation. 
Write for information and prices. 

ANTENNA MART 

BOX 7, RIPPEY, IOWA 


BROADBAND FERRITE BALUN 

• 2-30 MC {* * S ‘ ’ * *V> 

. 2 KW P.E.P. Jpg ' 

• Completely Weatherproof r* pBH|l 
t l!l or 4:1 Ratio (specify)^ 5 j 

• Mounting for Beam or j — 1 I>* 

Dipole L_ j 

Nearly perfect characteristics are obtained by the use of low 
loss ferrite materials and special winding techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damage. Model 601 is de¬ 
signed for a Id ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 601A is available for applications re¬ 
quiring a 4:1 ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG58A/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Plat Paataga with mating U621B/U add $1.00. 
Write for data cheat or aaa year local dealer 

TRANSLAB INC. 

4764 Fadaral Blvd. San Diaga, Calif. 92102 
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HERE IT IS! 


26 SEMICONDUCTOR CIRCUIT (17 pnp n«m.i?er*, 8 silicon d.o4« o*4 1 j««r) 

6 STAGE HIGH GAIN, LC* NOISE VIDEO AMPLIFIER • SELF-CONTAINED ELEC- 
TRONIC REGULATED POWER SUPPLY • I PIECE PRINTED CIRCUIT BOARD 
CONSTRUCTION • RF ick 2-5) of VIDEO OUTPUT 

KIT CONTAINS: Aj*edu*<i aluaiRu® cabinet, pricircuit board, lanl, l*n* Mount, 
focw* end defection cod*, power trsntfomor, trantistore, resistors, capacitors, **ail 
ca»ls, switches, pots, knobs, *idicofl tube socket, coc* output connector, diodes. 

Hardware, -ire PLUS OUR LARGE, EASY-TO-FOLLOW CONSTRUCTION PLANS 

j cxwcc we Have a card etc line oi tub 
low as $58,951 For detailed mb an oil 
orcMf infarsBation pocked 1%6 ca’olog.. 

PRICES with Our competitors 1 Low COS 

Post Office 8o* 396-S ATV RESEARCH So. Sioux City, Nebr. 68776 


^Ts; 


nbelIevaKe 


e model STARTER ond MAJOR COMPONfN TS 
oi# kit* PLUS Nock ioceoms end ofl-tHe-rc.t 
DON'T BUY UNTIL rOU'VE COAPaREDcj 
t « Quality-an ATV RESEARCH k,t. 


7K1B BMW Stf-Ofi 

w m\mm ranr 


PARAMETRIC 

AMPLIFIERS 



Jim Fisk WA6BS0 


*»»**««* «•—*»»» me. IA J2 


Is your VHF converter noisy? Are you interested in 
working moonbounce on 432? How about DX on 
1296 or 2300? If you're in the forefront of VHF and 
UHF developments, you are probably working well 
into the noise of your receiver. Even with many of 
the recent low noise transistor developments, short 
of a maser the PARAMETRIC AMPLIFIER is still 
the only way to get really low noise figures above 
300 MHz. PARAMETRIC AMPLIFIERS is the only 
book written explicitly with the amateur in mind; it 
explains how they work, how to build them and what 
diodes to use. If you're interested in weak signal 
work, you should have this book. $2.00 postpaid, or 
from your local parts distributor. 

73 Magazine 

Peterborough, N. H. 03458 


the impala herd again and I stalked them for 
a bit and saw that I wasn’t going to get much 
closer so I steadied down as best I could and 
pinged. Miss. Damn. 

It was late afternoon before we had another 
chance. I glimpsed a Grants gazelle off in the 
woods and Larry went after him. He blasted 
and the Grant took off. I could see he was hit 
and in trouble with my glasses. Larry and La- 
bun went after him and Freddy, Kerede and I 
followed at a distance. We lost them. After 
about a mile we heard a shot and headed in 
that direction. Larry had finished him off . . . 
a very good specimen. Freddy went back and 
drove the car in to pick up us and the Grant. 

It was quite a day. We had dinner at the 
hotel at 7:30 and went right to bed dead tired. 

The next morning, our second day of hunt¬ 
ing, I started the day off right by missing an 
impala buck. Larry got a chance at one a 
little later and again had to follow to finish 
him off. Bad luck. It was a fine old buck 
though with a nice rack. We went back to the 
hotel for lunch this time, being just about five 
miles out of town. We set out again at 4:30, 
when the heat of the day had cooled a bit 
and the animals would be on the move again. 
We were looking for impala so naturally every¬ 
where we went we found Tommys. Late in the 
afternoon we saw some impala about 300 yards 
away. I got out and got up to about 250 yards 
when I spotted a tremendous buck. He was 
magnificent. I could see that he was about to 
spook so I steadied my gun on a fence post 
and took careful aim . . . just as I went to 
shoot he turned and left. Labun and I went 
after him for about a mile and I never had 
much of a shot at him. Finally, I popped one 
off in desperation at over 200 yards, but it was 
an obvious miss. 

We drove into another ranch and some 
more impala turned up. Larry went with La- 
bun after them and soon we heard a shot. I 
grabbed my telephoto camera and followed. I 
came upon them about 100 yards in the woods 
and Freddy gave me the gun and pointed to 
the impala herd still standing about 200 yards 
away. Labun went with me and soon I took 
aim at the buck he pointed out. He went down 
immediately and we found that my shot had 
hit him right in the heart. He was about 100 
yards away. He didn’t have as nice a rack as 
the one Larry shot so I decided to keep his 
skin, which was gorgeous. We also took the 
meat back to have for dinner. It was delicious. 

The next morning I tried again for that big 
impala and failed to get near enough. Later 
on we were driving through some rather open 
woods when a nice group of impala spooked. 
Kerede and I followed them and as we were 
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closing in there on my left was a huge animal. 
I didn’t have any idea what it was. At first I 
thought it was a Brahma bull, but the horns 
were wrong . . . and Kerede was telling me 
to shoot it. I aimed carefully and plonked him 
in the shoulder. He keeled over immediately, 
to my amazement. It wasn’t until after the 
picture taking and excitement were over that 
I learned that I had polished off a near record 
waterbuck. He was too big to load in the car 
so they chopped him in half. 

This was such a big trophy that it put a 
damper on the shooting and we spent the rest 
of the day sightseeing and taking pictures. We 
saw lots of ostriches, pelicans, secretary birds, 
and even giraffes. 

The next day we drove out in a different di¬ 
rection and drove about 150 miles sightseeing. 
The country was fabulous and we saw 
baboons, lots of Tommys, Grants, impala, dik 
dik and even a small herd of eland. I was still 
off shooting so we just looked and clicked. We 
met a rancher there, a wonderfully interesting 
man, married to an African wife. He was just 
coming back from checking his herd of sheep. 
He has to sleep with the herd every night to 
keep Africans from stealing them. I wondered 
why he didn’t hire a herder (government stand¬ 
ard wage for herders is $20 a month plus 
food), but found that herders are OK for pro¬ 
tecting the sheep against normal problems, but 
when rustlers show up they frequently strike 
a bargain with them and off go a bunch of 
sheep. So Jack sleeps with his sheep. 

So far we had been hunting entirely on 
private lands. You have to reserve public lands 
considerably ahead of time if you want to hunt 
them and, despite his promises to do so, 
Shamsu hadn’t reserved any hunting blocks for 
us. Fortunately Freddy had a good friend 
hunting in nearby Block 67 and he got per¬ 
mission for us to go in there and pop a zebra 
or orvx. Thursday morning we started out for 
67. It was about a 40-mile drive to the check¬ 
in gate . . . then a few more miles to a little 
village of Ndorodor where we stopped and 
bought some candy and cigarettes to trade 
for photographs of natives. A local entrepre¬ 
neur who called himself Lamumba took charge 
and got several of the local girls lined up for 
photographs, standing benignly behind them 
with his fly whisk. He could speak enough 
English to get by and we shelled out a shilling 
(14<*) each to the girls and a Polaroid photo 
for him. He wanted a dollar too, but we 
shoved off. 

We were in Masai country now and every 
now and then we would pass one with a spear 
in hand, paint on his face, and interesting 
things hanging from his stretched earlobes. 



UTtCA RECEPTOR "1 

D SHORT WAVE RECEIVER! 
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No 92 05 


GENERAL DESCRIPTION 

Your UTICA 4 BAND RECEPTOR is designed to brin* you the fi 
nest in A11 8 atd Radio reception. Its latest superheterodyne 
circuit will tune fro* 550 Kilocycles to 30 Mecacyclea to bring 
you countless shortwave stations af well as standard broadcasts, 
ships at sea. police, aaateurs and aircraft. A special CB B mut 
allows you to hear local t so way radio coassmi cat ions bet ween 
hoaes. cars aid trucks. Included in your receiver are such ape 
cial features as. . . A bui I » - in sensitive ferrite loop artenna 
for clear, broaiceat bavd recept ion. .. a collapsible ship art sons 
for shortwave recept ion... an electrical Band spread control for 
separating closely spaced asateur aid shortwave stat ions-. . a BPO 
for Cl reception. .. a healphone jack...a switch that permits you 
to silence the receiver without turning it off. All of these 
cabined features will give you ssny hours of M »orld-»ide" 
listening pleasure. 

ONLY $44.95 with this coupon 
TUNEABLE LOW ~FASS FILTER 
Model T** 


SALE $7.95 



FM-AM AFC AUTO RADIO 



I All »ran*<iiof 12 t»anN>Nto»* plus 6 dtode* | 

I plw% 1 the'm.sfc* • F,»\ all COIN • Static bee 

FM » .th ou'o»o' c l*e<jt/e"<y control • F -nge»» I 
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I cent*el • E **e*»al Npca*e» o i • Heavy du»y 
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VpTn.et tun-ng • Ad : «,N*obie antenna ^ 

I FC* fe 12 .c*n po% * -e o* -cqe* *e c'Ci'-a 

! SALE $39.99 with this^coupon 
1 Send for Giant Bargain Catalog!! I 
I GROVE ELECTRONIC SUPPLY CO. 1 
• 3256 North Pulaski Road ‘ 

iChicago, 111. 60641 (312)283 -6160 1 

1 Send check with order,include ; 

1 sufficient postage, excess refunded 4 
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(=Hn[ f A I fn mobile fixed 
L i./—v-L^Li 1 antennas 

2-6-10- 15-20-40 METERS 

SQUALO is a full half wave, horizontally polar¬ 
ized, omni-directional antenna. Outstanding all 
around performance is achieved through a 360° 
pattern with no deep nulls. The square shape 
allows full electrical length in compact dimen¬ 
sions. Direct 52 ohm Reddi Match feed provides 
ease of tuning and broad band coverage. 

ON A MAST ON YOUR CAR OUT A WINDOW 




The 6 & 2 meter Squalos have all parts to 
mount them on your car roof (new improved 
suction cups}, bumper mast, QTH mast, out a 
window, or anywhere. The 10 thru 40 meter 
Squalos fixed mount only—for amazing DX per¬ 
formance. 

ASQ-2 2 Meter, 10" Square $ 9.95 

ASQ-6 6 Meter, 30" Square 13.95 || 

ASQ-10 10 Meter, 50" Square 19.50 

ASO-15 15 Meter, 65" Square 23.50 

ASQ-20 20 Meter, 100" Square 32.50 iff 

ASQ-40 40 Meter, 192" Square 66.50 fa 



fROtA 

STOCK' 

A COMPLETE SELECTION OF ANTENNAS AND 
BEAMS: BOTH FIXED STATION & MOBILE, PLUS 
[ ALL ACCESSORIES . . . 

| 

Ht-PAR RATERS i/iih^ 

S>NANTENNA antenna 

„pr bWM swaN s Pec|a| . s J g 

W 2AU QUADS W2AU BAIUNS 

_ WE ALSO HANDLE 

CRANK-UP TOWERS 

CHECK WITH US FOR YOUR REQUIREMENTS! 

TIME PAYMENT PLAN AVAILABLE 

WE MAINTAIN THE LARGEST STOCK OF USED 
EQUIPMENT IN THE NORTHEAST 
WRITE FOR LATEST COMPLETE LIST 


r# 


One had a Kodak 35mm film can and was very 
proud of it. 

Then we came to the escarpment. Here the 
plains at 6000 feet dropped off suddenly to 
about 3000 feet. The road wound itself down 
the face and it got hotter and hotter. This was 
more like the equator. We got to the bottom 
and found ourselves in very warm desert coun¬ 
try. There were some fellows working on the 
road with Caterpillar tractors. One of them 
thumbed a ride with us about a mile from the 
bottom of the escarpment to a thorn enclosed 
camp about a mile away where police were 
staying. It seems there is a small war going 
on in northern Kenya. The Shifta, a nomadic 
tribe of about 250,000 living on the border of 
Somalia, didn’t mind being ruled by the Brit¬ 
ish. but object strenuously to being ruled by 
the Kenya government. The result is that they 
have been fighting a guerrilla war for the last 
two years. Apparently the communists have 
been supporting them and the fight has ex¬ 
panded well down into the northern frontier 
of Kenya. 

We drove through the desert, seeing little 
animal life. There were huge mounds of ele¬ 
phant droppings, but at this time of day they 
were off in the surrounding hills to keep cool. 
A herd of oryx spooked as we came around a 
corner. I went off after them with Kerede and 
Freddy, but after fifteen minutes we saw it 
would be a long track and turned back. We 
had a nice lunch on the bank of the Kipsing 
river. The river was about ten inches wide with 
a dry-wash of about 50 feet or so. There were 
footprints from elephant, rhino and just about 
everything else imaginable. 

It was getting late in the afternoon so we 
headed back. The trip up the escarpment was 
a dilly. The Land Rover had to go in its lowest 
gear with all four wheels engaged to make it 
in many places. Little else could possibly get 
up there. As we went through Ndorodor again 
Lamumba flagged us down and asked us to 
take him and his wife to Nanyuki. No. But his 
child is sick and must get to the hospital. OK, 
we’ll take them to the hospital, but no place 
else. So he loaded his wife and two children 
in the back of the car and jammed himself in 
the back seat beside Jim, whisking him a few 
times with his fly whisk. He smelled pretty 
boozy, among other things. When we arrived 
in Nanyuki he lost his command of English 
and Swahili and could understand nothing we 
said. He did communicate that he wanted to 
get off at the Butcher and Tea Room, the local 
drinking place. We obliged and Freddy again 
vowed never to give another ride to anyone, 
no matter what. 

We learned the next morning that the Sliifta 
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ALL NEW TRANSISTORIZED 
,-^f CW MONITOR AND 


hfjl |'i 

8111 


G 


4 \\_ 


CODE PRACTICE 
OSCILLATOR 


HffsSa 


195 COMPLETE 


/tT W (except battery) 

^Sr 

Us^as CW monitor... use as code practice oscillator. This new 
complete unit from hth Electronics is powered by a standard 
9-volt battery, contains a built-in speaker, on-off switch with 
individual volume and tone controls for a loud, clear tone without 
clicks or chirps. 


NO EQUIPMENT MODIFICATION - Simply connect spade lugs to 
terminals of CW key, plug in jack, turn on and adjust volume and 
tone controls .. • operates automatically ... no accessory relay 
... no pickup antenna ... no battery drain until key is depressed. 


Precision Engineered. 100% Warranted. 
Designed and Developed in U.S.A. (foreign mfg.) 
ORDER TODAY! Allow 2 weeks for delivery. 


ELECTRONIC HOUSE, P.0. BOX 873, TARZANA, CALIF. 


I Gentlemen: 

I Please ship me-- 

*CW monitor and code 

I practice osciIlator(s) @ 
$9.95. Enclosed is 
| □ cash □ check 

j □ money order for 


Ship to: 
NAME_ 


Dept. 2 


ADDRESS- 


CITY- 


STATE 


E _ I 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 
Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHP and UHF hams. 

Parks Electronics, 419 S.W. First, Beaverton, Oregon 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 


LOOK. ..HO HOLES / 


FITS ANY C.B. OR HAM ANTENNA 

THIS RIGID RUSTPROOF ANODIZEO ALUMINUM 
ANTENNA MOUNT FASTENS TO YOUR CAR TRUNK 
LID IN MINUTES ... AND NO BODY HOLES ARE 
NECESSARY! 

SEE THESE SUPERIOR MOUNTS AT YOUR OIS- 
TRIBUTOR/DEALER OR REMIT $8.95 (check or M.O.) 
TO E Z MOBILE ANTENNA MOUNT INC, P.O. BOX 
277, ALGONAC, MICHIGAN (Michigan residents add 
4% sales las) PHONE 313 794-7343 
SPECIFY ANTENNA MOUNT HOLE DESIRED (3/8* 
3/4'—SMALL OR MEDIUM BALL) 

_ DEALER INQUIRIES INVITEO 


MOBILE ANTENNA MOUNT 



MIMI P1K4M 


had struck at the foot of the escarpment, right 
where we had been, about an hour after our 
passing and six men were killed and three 
wounded. That was a close call. 

By Friday our bloodthirst was back and we 
set out for more hunting. I started the day out 
right by walloping a nice impala. It was a very 
good shot and, when we took him apai't, found 
that the bullet had exploded his heart. Even 
so he made it about fifty yards before dropping 
and I was afraid I had just wounded him. The 
shot was about 100 yards. I have to admit that 
1 muffed an impala earlier though. I thought 
I was dead on him and the bullet whacked as 
if it was a hit. The impala just stood there so 
I was sure it was a hit and he would fall down 
or else I would have shot him again immedi¬ 
ately. Then he wandered off and I pinged 
another after him, missing again. There was 
a nice hole in the tree just behind him, the 
whack we heard. You can usually tell, even 
from quite far off, if a shot is a hit. 

Baron Von Seheken, one of the most pro¬ 
gressive farmers and ranchers in this area, was 
most anxious to have us bop some of the zebra 
that are breaking his fences so he drove out 
with us in his Rover to show us where the 
herd was at the moment. Larry and Labun 
took off on a long stalk with Freddy backing 
him up in case of a wounded animal. They 
must have been gone almost two hours before 
the shot came. No whack, so it was a miss. 
They came back to the car and we headed off 
to try to find them again. Suddenly we came 
on a herd of waterbuck. It was my turn to 
shoot, but I had my waterbuck so Larry got 
out again and went with Labun into the woods 
to circle them and come in downwind. We 
drove off to allay suspicion. About twenty min¬ 
utes later came the bang and whack. Good. 
We drove back but couldn’t find either of them. 
About fifteen minutes later they came in view. 
It seems that Labun had followed the wrong 
waterbuck and the one Larry hit was just 
about 50 yards from where he had killed it, 
behind a bush. We took pictures in the failing 
light. It was a fine waterbuck. The Baron was 
pleased. 

On Saturday (today) Larry went out alone 
while I stayed at the hotel pecking out this 
brief report. He came back about ten in the 
morning to announce that he had knocked over 
two of his three zebras already. I sure hope 
that I’ll get one or two tomorrow when I get 
out there. 

The hunting is enjoyable . . . the weather 
here is excellent. We need every one of those 
four blankets at night even though we are on 
the equator. We’ll hunt another week here 
and then pop on back to Nairobi for a few 
days, probably visiting the game preserve there 
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with Robby and then driving down to see the 
Lake Amboselli game preserve. From there we 
plan to visit Murchison Falls in Uganda, with 
a stop at 5Z4JW on the way. Then, if things 
are calm in the Congo, we will drive over and 
visit 9Q5HF and 9Q5IA and back into Rwanda 
to 9X5GG. If things are touchy there we may 
come back earlier and go on our wav to ET. 
ST, SU, OD, etc. 

The time was when a hunting safari to 
Kenya was a very expensive deal, possible only 
to the very wealthy. It entailed dozens of men 
to carry the tents, food, guns, and equipment 
and weeks in the jungles fighting off heat, 
bugs, and dysentery. I’ll tell you exactly what 
this whole works cost when I get all done, but 
right now the basic expenses have been $690 
for the three weeks in the hotel plus all hunt¬ 
ing costs, though we cut down on this a bit 
by splitting the total cost for two hunters and 
one non-hunter ($345), coming out to about 
$575 each for the three weeks. The gun cost 
$90, including the license and 140 rounds of 
ammunition. The hunting license cost me 
$120, though I could have just as well bought 
the $57 license if I hadn’t included the right to 
shoot on public lands and the special orxy and 
eland permits. I figured that since 1 don’t get 
to Africa all that often I had better spend the 
extra and be sure. Larry bought the private 
land $57 license and has had no problem. 
They even have cheaper license available if 
you want to just shoot one each of the plains 
game . . . and for only $14 you can go out 
and pop two animals. Something for every 
pocketbook. 

I’ll have some expense in getting my tro¬ 
phies prepared and skins tanned and shipped 
back to the U.S. And add $100 or so for films 
. . . better make that $200 since I shoot first 
and ask questions later. And well have to 
budget perhaps $50 each at most for tips for 
our gun bearers. The whole works is still a 
fantastic bargain. Of course the fly in the oint¬ 
ment is the air fare over here, which is brutal. 
It is almost the same as the around-the-world 
fare ... it cost me about $200 extra to 
continue from Kenya on around the world 
rather than just flying straight back. 

I was surprised to find out how few people 
come to Africa to hunt. I don’t know what I 
imagined, but last year they sold only 480 
hunting licenses and this year they hope to 
break 500. When you consider that the great 
bulk of the hunting in Africa is taking place 
in Kenya you can see that few people are in¬ 
volved yet. For that matter there are only 62 
fully licensed professional hunters and only 
about 20 of those make a full time job out of 
the profession. Eight of the hunters live in 


$12.95 W2AU $12.95 • FOUR PURPOSE BALUN 

S The Baiun Everyone has been waiting 

for. Will Help a TVI Problem. • Broad- 
banded 3-32 me. • Center hang-up hook 
P** ir inverted Vees. • Handles full legal power, 
2KW PEP • Built-in lightning arrester • 
S0239 RF connector for coax transmission 
feed line eliminates center insulator • With- 
s'ands up to 600 lb. antenna pull • For use 
with all type antennas fed with unbalanced 
coax line. • Weighs only 6V2 0z. 1 Vi" diam. 
0" long 2 Models: 1:1 matches 50 or 75 
ohm unbalanced coax to 50 or 75 antenna 
load. 4:1 matches 50 or 75 ohm unbalanced 
coax to 200 or 300 ohm antenna load. • 
Helps eliminate TVI. 

• All New W2AU Super Vinyl 2 el 

10-15-20 quad. Complete $54.95 

■ W2AU Super Fiberglas 2 el 10-15- 
20 me'er quad. Complete quad $99.95 
UNADILLA RADIATION PRODUCTS 
UNADILLA NEW YORK 



GUARANTEED RECONDITIONED 
"Av HAM GEAR 
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01 3-5757 
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FOR MONTHLY 
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TILT THAT PANEL! 

Do it with a CAB-PAC 

Complete package Includes everything 
you need to make a tilted front panel 
on any cabinet or chassis. Four soft 
plastic feet with brass hole-lining in¬ 
serts, two rigid front extenders, four 
8-32 mounting screws and instruc¬ 
tions. At your hunt dealers, or air mail 

post paid. oidy 

y^BUDWIG MFG. CO., P.0. Box 978, Ramona, Calif 
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HWIZ 22,32 OWNER 


:drc kit 

J 215-28 Spencer Ave. Queens Village, N.T. 11427 

1 Name . Call . 

, Address . 

!. Zip.. 


New three band modiiication 
delivers the performance of your 
transceiver on five 200 kc band segments. 


Featurina selectable upper or lower SSB* Selectable AVC* 
Coverage: 3.8-4.0; 7.0-7.2, 7.2-7 4, 14.0-14.2, 14.2-14.4 
Me* 

Front panel key jack* New front panel and plastic dial 
included* 

COMPLETE KIT PRICE ONLY 
Send for free brochure! 


$5995 
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH 


Electron tubes and 
semiconductors 

Most any type or quantity 
Receiving, transmitting, special 
purpose, magnetrons, klystrons 
We will make you an immediate 
offer in cash. 


Special sale 

HP-200BR audio 
oscillator $65 


Surplus communication and test equipment 

AN/GRC-3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46, VRC-12 
AN/PRC-8, 9, 10, 25 

Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes 
Communications; AN/TRC-1, 24, 35, 36 
Receivers: AN/APR-9, 13, 14, R-388A, R-274, R-390A, R-391, etc. 
Indicators: ID-250, 251, 387, 257A, etc. 

Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 57, 73, 84 
AN/ARN-14, 59, 67, 70 
AN/APS-42, 81 
AN/APN-1, AN/CPN-2A 

Also: Tektronix, Hewlett Packard, Booten, and General Radio 
equipment, etc. 


Liberty Electronics, Inc. 


548 Broadway, New York, New York 10012, Phone 212-925-6000 
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Nanyuki, so you can see that this is a very 
popular game area. 

Kenya has been self-governed for just two 
years so far and it is really going quite well 
considering the enormity of the problems they 
faced. The total population of Kenya is a little 
over 10 million of which about one half mil¬ 
lion are Asian and 50,000 European (white). 
Few of the Africans have had much education 
and you might draw a rough parallel if you 
imagined what would happen to our country 
if suddenly it were turned over to seven or 
eight year olds to run. The Africans are just 
two or three generations from complete tribal 
savagery and old patterns of living take a 
while to change. The change has been tremen¬ 
dous already, but there is a long way to go. 

I find just about everyone here optimistic 
about the future of Kenya. Freddy wants to 
start an animal farm similar to some very suc¬ 
cessful ones down in Rhodesia and run a sort 
of dude ranch affair with horses and camels, 
camping expeditions and plains game hunting 
for those interested right on his ranch to keep 
the animals under control. It’s a new approach 
and 111 bet it would work. If the supersonic 
planes bring down air fares Kenya will be 
crowded with tourists. 

Listen for me on 14230. I’ll be on there at 
every opportunity, wherever I am. 

. . . W2NSD/1/5Z4 
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James Ashe W2DXH 
R,D. 1 

Freeville, N.Y. 


Zener Diodes 

This excellent article explains how zeners work, 
how to use them, how to test them, and how to buy 
them. It's another of 73s technical feature articles. 


One of the many solid-state devices now 
available to the radio amateur builder is the 
zener diode. Properly used, it serves as a ref¬ 
erence voltage source capable of delivering 
considerable current. Unlike a battery, its life 
is indefinitely long, although it must be sup¬ 
plied with a continuous current for many of 
its applications. This article contains the basic 
information required to intelligently design 
and use zener diodes, and some selected 
sources of information from the rather sparse 
supply are listed in a bibliography at the end. 

For instance 

The number one application of zener diodes 
is probably dc voltage regulation for transistor 
circuits. Suppose you have just purchased a 
new 1N2974 zener for about $5.10. The cata¬ 
log says 10 watts, 10 volts, 20% tolerance. 
Since you lack experience with zeners, you 
breadboard the intended circuit to pick up a 
few details on what zener regulators do. Per¬ 
haps the circuit is that of Fig. 1. Careful! The 
illustrated circuit is more suited to my pur- 


Fig. 1. A possible hit- 
or-miss zener regula¬ 
tor circuit. What's 
wrong with : t? 


24V 

400 MV HUM 



poses than yours! You turn it on and this 
might be what happens: 

A voltage measurement reveals regulation at 
8.5 volts rather than the indicated 10 volts. You 
notice the voltage seems to be creeping up as 
you watch the meter. A signal tracer probe on 
point A finds lots of hum; but there is some 
at B too. Perhaps if some current is drawn 
from B the hum will decrease. A load test 
shows little effect on the hum except that 
under very heavy load the hum increases . . . 
some other noise too! Thinking about that, 
you smell smoke; it’s the series resistor over¬ 
heating. As you reach over to turn off the 
power supply, you notice the zener voltage 
seems to have dropped to zero. This reminds 
you that the zener has been operating without 
a heat sink. It’s failed completely! Terrible. 
You can avoid the damage to wallet and peace 
of mind by using the following material. After 
reading, get out a pencil and some old en¬ 
velopes or something, and design zener cir¬ 
cuits. You’ll soon catch the idea! 

Zener facts 

Zener diodes are supplied in a large variety 
of packages. The controlling factor is how 
much heat must be dissipated. A majority of 
the zeners available are supplied in a diode¬ 
like glass package for up to 250 milliwatts, a 
wire-mounted cylinder resembling a resistor 
or a silicon rectifier for the 1-watt size, a stud¬ 
mounting package for the 10-watt size, and a 
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Fig. 3. Inside the cose of a 10-watt zener. The ac¬ 
tual PN junction is in the tiny square at the center 
of the circle. 

and larger zeners are built like power transis¬ 
tors. The semiconductor material is brazed to 
a copper stud or surface which provides the 
route for dissipating excess heat into the re¬ 
quired heat sink. Fig. 2 shows some typical 
zeners. 

Only a small part of the package called a 
zener diode is actually the working element. 
This key piece is a semiconductor PN junction 
formed on a silicon wafer by a process in¬ 
volving some heat and considerable accuracy. 
Fig. 3 shows the interior of a 10 watt zener. 
In normal zener operation the PN junction is 
biased opposite to the direction of easy con¬ 
duction, at a voltage great enough so it con¬ 
ducts anyway. Sounds rough, but works fine. 
The arrangement is called reverse bias, and 
the zener always appears in the schematic 
with its arrow pointing toward the positive 
supply line. Fig. 4 is a graph of current plotted 
against voltage for normal zener operation. 

A small voltage invokes very little current. 
As the voltages approaches 10 volts, the cur¬ 
rent increases quite drastically toward some 
terrific value as the zener begins to act like 
a short circuit. If there is no current-limiting 
resistance in the circuit, the zener will 
promptly perish. This very rapid current upon 
voltage dependence gives the zener its useful 
voltage regulating property. The region of the 

'See K9VXL’s article, "Save That Transistor!” in the July 
73. 


Fig. 2. Some typical zener diodes. They look just 
like ordinary diodes. Perhaps some of your diodes 
are zener diodes! 


larger package resembling a power transistor 
for the 50-watt size. 

A catalog search brought out hundreds of 
zeners rated from 250 milliwatts to 50 watts. 
Some engineering books mention zeners as 
small as 50 milliwatts (Cutler) to as large as 
100 watts (Littauer). Operating voltages 
ranged from 3 volts to 200 or so. The least 
expensive were priced at 75 cents (General 
Electric Z4XL series). $20 seemed to be the 
upper limit, with a large variety in the $4-$7 
range. Price tends to increase with higher 
power rating and closer tolerance, but some 
good zeners are available in epoxy packages 
at low prices. 

Some ordinary silicon diodes and transistors 
may be used as zeners. 1 General Electric says 
some of their epoxy cased transistors can be 
used in this way. But most zeners are slightly 
special silicon diodes, designed to dissipate the 
fairly large amounts of heat produced in nor¬ 
mal zener operation. Small zeners dissipate the 
heat along their leads or into the air; 10 watt 
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VOLTAGE APPLIED TO ZENER 


Fig. 4. How zener current depends on applied volt¬ 
age for a 10 watt zener. The rise beyond the knee 
is so sharp the zener must be supplied from a cur¬ 
rent-limiting resistor or circuit. 

curve in which the current first begins to rise 
is called the zener knee, and the normal oper¬ 
ating region is called the zener plateau. The 
useful plateau is limited at one extreme by 
the current required to keep the zener action 
alive, and at the other by temperature in¬ 
crease sufficient to destroy the zener. 

The zener regulating voltage depends on 
how thick the PN junction is. If the PN junc¬ 
tion is very narrow, the zener will regulate at 
a low voltage; we leave these details to the 
manufacturer. But depending on the structure 
of the zener it may show an increase or a de¬ 
crease of voltage as it gets warmer! Zeners 
under about 5 volts will show a decrease in 
voltage, over about 5 volts a rise, with in¬ 
creasing temperature. A happy choice of volt¬ 
age and current will give a zero drift: 40 mA 
at 4.8 volts, to 3 mA at 6 volts. Review the 
manufacturers specs if real stability is re¬ 
quired. Two or more zeners in series will show 
a smaller temperature voltage drift than a 
single equivalent higher-voltage zener. 


Type 

Price 

Nom. Volt¬ 
age Test 
Current 

Wotts 

Toler¬ 

ance 

Dynamic 
Resist¬ 
ance in 
Ohms 

1 N4728A 

$1.93 

3.3 < 

§ 76 mA 

1 

5% 

10 

1N4733A 

1.93 

5.1 ( 

a) 49 mA 

1 

5% 

7 

1N4735A 

1.93 

6.2 ( 

a>41 mA 

1 

5% 

2 

1N4739A 

1.93 

9.1 ( 

528 mA 

1 

5% 

5 

1N4747A 

1.93 

20 ( 

512.5 mA 

1 

5% 

22 

1N4752A 

1.93 

33 < 

57.5 mA 

1 

5% 

4.5 

1N957B 

2.95 

6.8< 

3) 18.5 mA 

0.5 

ll 

4.5 

1N3016B 

3.70 

6.8( 

537 mA 

1 

3.5 

1 N2970B 

7.30 

6.8( 

5370 mA 

10 

5% 

1.2 

1N2804B 

10.65 

6.8 ( 

51.85 A 

50 

5% 

0.2 

Z4XL6.2 

0.75 

6.2 f 

520 mA 

1 

20% 

9 

Z4XL6.2B 

0.84 

6.2 ( 

520 mA 

1 

10% 

9 


Fig. 5. Types, prices, and characteristics of some 
typical zeners. Note variations in dynamic resist¬ 
ance. 


Zener specifications 

All zeners are supplied with a voltage rat¬ 
ing, and a tolerance. Like resistors, the stand¬ 
ard tolerances are 20%, 10%, and 5%. The 
nominal values are usually chosen in the same 
way as those for resistors, resulting in voltage 
ratings that should sound very familiar. The 
system is based on the twelfth root of ten for 
10% zeners, so you will find for instance, 3.3, 
3.9, 4.7, 5.6, etc., voltage ratings. Fig. 5 lists 
some zeners and their properties. If you are 
trying to regulate to a critical voltage, a ger¬ 
manium or a silicon diode may be placed in 
series with the zener (small increment) or 
in series with the load (small decrement). 

The temperature drift problem can be min¬ 
imized by keeping the zener cool. This con¬ 
flicts with power handling ability but tends to 
guarantee long life despite experimental acci¬ 
dents. Like all semiconductor materials, if a 
zener PN junction gets too hot, the doping 
atoms begin to jump into new sites. This is 
very bad for the zener! Since the junction may 
withstand temperatures as high as 200 de¬ 
grees Centigrade, zeners are not remarkably 
fragile. But they cannot withstand the kind 
of overload even small power supplies can 
produce. 

Zener wattage, as in any resistor, equals 
voltage across the zener times current through 
the zener. Check manufacturer’s specs if much 
power is to be handled or if operating near 
maximum ratings. For breadboard and quick- 
and-dirty construction the fingertip test will 
do: too hot for a five-second fingertip touch 
equals too hot. 

The zener’s ability to stabilize and filter a 
power supply output is indicated by its dy¬ 
namic resistance. Low dynamic resistance is 
desirable. Suppose you wish to have power 
supply output stay within one-tenth volt of 
nominal in spite of 100 mA variations in cur¬ 
rent. By Ohm’s law that works out to one 
ohm: this is the dynamic resistance required. 
High wattage zeners, near 6 volts, have better 
dynamic resistance than any others; high volt¬ 
age zeners have very poor dynamic resistance 
but are not required for most semiconductor 

POWER SUPPLY HUM 
VOLTAGE MEASURED HERE 

Fig. 6. Equivalent cir¬ 
cuit for estimating 
how much a zener 
regulator will reduce 
the percentage and 
amplitude of power- 
supply hum. 

' VOLTAGE OIVIDER EFFECT 

REDUCES PERCENTAGE 
HUM AT ZENER TERMINAL 
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circuits. 

The practical effects of dynamic resistance 
can be brought out by drawing equivalent 
circuits to show what’s involved. An equiva¬ 
lent circuit is something used by engineers to 
simplify circuit problems. The dotted box 
suggests “we imagine the actual device acts 
like what’s in there.” From a hum viewpoint, 
the zener improves the situation as if the en¬ 
tire circuit were a voltage divider. The upper 
resistor is the required series resistor R s and 
the lower resistor is the zener’s dynamic re¬ 
sistance. This is usually listed in the catalog 
entry. If the dynamic resistance is one ohm, 
and the series resistor is fifteen ohms, the usual 
way of working out voltage-divider circuits 
tells us the hum will be reduced by a factor 
of 16. That doesn’t remove it! Typical hum 
from a capacitor filter low-voltage supply is a 
half volt to three volts. This would result in 
anticipated hum figures 30 to 200 mV; still 
plenty of hum. 

Fig. 7 shows the way to estimate how much 
the zener voltage will change under load. This 
figure is very different from the actual circuit 
so do not feel stupid if it’s not clear! Try this 
with an actual zener when you’ve finished the 
article. Measure the zener voltage at a current 
near the knee. Measure it again at near maxi¬ 
mum zener current. It will be higher. Now 
write down that higher voltage next to the 
‘inside battery.’ If you draw current from this 
equivalent circuit, the voltage will drop be¬ 
cause of losses across the inside resistor. This 
is just what the real zener circuit did: the 
small zener current corresponds to maximum 
load condition from the equivalent circuit. 
The voltage change divided by the current 
change gives the value of the series resistor. 
It will be the dynamic resistance again. This 
shows that knowing the dynamic resistance is 
very useful in reckoning the effects on regu¬ 
lated voltage of changes in load current. 

Zener noise 

The useful ability of zeners to control cir¬ 
cuit hum and noise is somewhat compromised 
by their natural ability to generate signals of 
their own. The zener regulating process is like 
an electrical discharge, and can produce simi¬ 
lar noise. Good zeners produce very little 
noise, but some may become quite loud in the 
zener knee region. If your new circuit seems to 
be troubled by erratic frying and hissing 
noises, and this is traced to the zener regula¬ 
tor; the two solutions are increasing zener 
current to keep it out of the knee region, or the 
addition of a capacitor to take up the noise. 
Try 0.1 nF to start. 


Fig. 7. Equivalent cir¬ 
cuit for reckoning 
voltage drop with in¬ 
creased loading of a 
zener regulated sup¬ 
ply. 


S RESISTOR EQUAL TO 
I ZENER DYNAMIC RESIS¬ 
TANCE CAUSES OUTPUT 
VOLTAGE TO FALL WITH 
INCREASEO CURRENT. 



IMAGINARY PERFECT BATT.! 
WHOSE VOLTAGE ALWAYS 
EQUALS MAXIMUM ZENER j 
VOLTAGE. 


Varactors are reverse-biased silicon diodes. 
Since zeners are also reverse-biased silicon 
diodes, do they have an associated capaci¬ 
tance? They certainly do; it may be as large 
at .01 pF. This capacitance is unimportant in 
normal operation, and probably has a benefi¬ 
cial effect in reducing zener impedance at 
high frequencies. Perhaps this capacitance can 
be put to other uses! Might be an easy way to 
double up to 40 from 80 meters. Another pos¬ 
sible application would be oscillator tuning; 
perhaps a cheap zener would work better than 
a cheap silicon diode. All this brings to mind 
Fisk’s interesting article in the March 1966 
issue of 73. 

Zener regulator design 

All zener circuit designs depend on the 
same basic facts of the zener’s voltage, toler¬ 
ance, wattage rating, dynamic impedance, and 
perhaps temperature drift. The worst case 
from the zener’s viewpoint is DC power reg¬ 
ulation, with a steady current supply from a 
voltage source capable of destroying the zener 
if the series resistor fails or is shorted. Zener 
regulators are very useful and deserve a close 
examination. 

Only professional engineers should design 
zener circuits to operate at the limits of the 
zener’s capabilities. The amateur, by leaving 
generous margin for error, can simplify the 
design problem to a point where only the 
simplest math and less than complete infor¬ 
mation on the zener’s capabilities will be suffi¬ 
cient for a reliable design. Apart from possibly 
very serious misunderstandings on the ama¬ 
teur’s part, the major troubles that might arise 
are the relatively generous tolerances on most 
inexpensive zeners, the wattage problem, and 
voltage change under load resulting from 
dynamic resistance. 

The design process commences with finding 
some working figures. Refer to Fig. 8, a design 
sketch made just before carrying out the fol¬ 
lowing procedure. Power supply voltage, zener 
voltage, and load current information are col¬ 
lected, along with their estimated maximum 
and minimum values. A class B audio ampli- 
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Fig, 8. Designing o re¬ 
liable zener regulator. 
The question marks 
indicate values to be 
worked out. 
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fier of a few watts capability could account 
for the fairly large current variations shown in 
the diagram; this is a rather extreme case. But 
it could happen! If the load were a receiver 
small-signal circuit, an oscillator, or a trans¬ 
mitter VFO; the load would be practically 
constant. After collecting this information 
from figures, estimates, educated guesses, and 
by breadboarding, the circuit is designed on 
average values. When a series resistor and a 
zener are chosen, their anticipated properties 
are checked against possible extreme condi¬ 
tions of voltage and amperage. 

Variations in load current are made up by 
opposite variations in zener current. Minimum 
zener current flows when maximum load cur¬ 
rent is taken from the regulator. This adds up 
to the first requirement for the zener: it must 
carry a current greater than the anticipated 
load swing. The regulation fails if the zener 
is starved into the knee region, and if the 
zener is overheated by excessive current, 
catastrophe is likely. Often a well-placed large 
capacitor in the load circuit will absorb the 
drastic swings. The zener required in Fig. 8 
must carry more than the swing of 390 mA. If 
the minimum and maximum loads were both 
greater by 1 A, the swing would remain the 
same and so the zener minimum current re¬ 
quirements would be unchanged. However, 
with increasing loads flowing past the zener, 
a point may come at which turn-on or turn-oil 
of the circuit results in transient overloading 
of the zener. 

A safe minimum zener current is 10% of its 
maximum rating. A fresh zener accompanied 
by manufacturer’s specs may be used at much 
lower levels, taking the specs as a reliable 
guide. For surplus zeners the 10% lower limit 
is recommended unless a test shows the par¬ 
ticular zener will stand further starvation. 
Since the voltage requirements are already 
determined, the choice is made on the basis of 
wattage. Don’t be afraid to use an oversize 
zener; it’s safer and the larger zener will have 
a lower dynamic resistance. The absolute 
minimum wattage required equals the maxi¬ 
mum possible voltage across the zener times 
the maximum expected current through it. 


There seem to be no 5 watt zeners; for most 
regulator purposes the choice is limited to 1 
or 10 watts. Or 50 watts if you wallet can 
stand the drain. The zener in Fig. 8 should 
carry about 450 mA under minimum-load 
conditions; at 9 volts that works out to just 
under 4.5 watts. A 10-watt zener is indicated. 

Now the series resistor R s can be chosen. 
The voltage at its upper end is fixed by the 
power supply, and at its lower end by the 
zener. The series current is the maximum load 
current plus the minimum zener current 
finally decided on ... in the case of Fig, 8 
this was a total of 450 mA. This same cur¬ 
rent flows if the load drops to 10 mA, since 
the zener now takes 440 mA. Knowing the 
voltage across the resistor, 24 volts minus 8.2 
volts, or 15.8 volts, it appears that a resistance 
of 35 ohms and about 7 watts is the minimum 
value. 

This leaves no margin for error. A better 
choice is an Ohmite adjustable wire-wound 
resistor, 50 ohms, 25 watts. More than half 
the resistor will be in the circuit. If only half 
or 25 ohms were used, it would still be rated 
at 12.5 watts, so that with this choice the suc¬ 
cess of the design seems probable. 

Now we return to the zener. Any electrical 
slop in the design can be taken up by the 
resistor, and we know that a 10-watt zener is 
required. Referring to the catalog, we find a 
1N2973B, 9.1 volt 5% zener. We expect the 
circuit can withstand the possibly slightly high 
voltage. If not, we’ll change the circuit. We 
choose a zener at the high end of the range 
because its voltage will drop under load: a 
dynamic resistance of 2 ohms means 2 volts 
drop per amp decrease in zener current, or 
in the case of Fig. 8 the voltage will swing 
over a range of 0.23 volts. Adding to this the 
.45 volts possible error due to zener tolerance, 
and adding that to the 9.1 nominal zener rat¬ 
ing gives about 9.8 volts as the largest we 
should expect to see in the circuit. Subtracting 
the same figure from the 9.1 nominal figure 
gives a minimum of 8.4 volts in the case of an 
extremely low valued zener. These results are 
within the previously decided requirements. 

There is still the question of changes in 
power supply voltage. What happens if line 
voltage changes drastically? This cannot be 
answered simply; some line voltages are more 
changeable than others! In Fig. 8 a 10% vari¬ 
ation either way was just picked out of the 
air. This is probably large. Now if the zener 
voltage is fixed at 10 volts, which it will never 
quite reach in the actual circuit, and if the 
supply voltage drops to 20.4 volts; the series 
resistor being at 35 ohms with 10.4 volts 


112 


73 MAGAZINE 



across it now passes only 335 mA. Not enough, 
so we adjust the resistor to 23 ohms, and it 
now passes 450 mA. But now we must try 
the other extreme: the power supply voltage 
rises to 27.6 volts and we suppose the zener 
to be an 8.4 volt type. Then we find 19.2 volts 
across a 23 ohm resistor. That is about 840 
mA. The zener won’t overheat if it is properly 
mounted, but the resistor must dissipate 16 
watts. Since less than half of it is carrying 
current, we must go to a smaller resistance at 
the same wattage in order to get enough dis¬ 
sipating surface. The choice is a 25 ohm 25 
watt resistor, still adjustable. Or if you’re a 
little apprehensive about going that close to 
the limit, a 50 ohm 50 watt resistor can be 
purchased at an 83 cent increase in price. 

That completes the design. This process 
avoids the following kinds of grief: Zener fail¬ 
ure due to overheating; zener voltage out of 
specs; circuit loads zener regulator into the 
knee region; regulator fails due to starvation 
or overheating at extreme line voltage values. 

Correcting zener voltage 

The combined effects of high prices and 
large tolerances are hard to beat! But a re¬ 
sourceful amateur need not lose a project just 
because his nearest zener isn’t quite near 
enough. Zener voltage can be adjusted up or 
down by correct use of small germanium or 
silicon diodes. The price is a slight increase in 
dynamic resistance and in temperature drift. 
Some knowledge of the properties of forward- 
biased diodes is required. 

A silicon or germanium junction diode, 
carrying a forward current of 10 to 100 mA, 
depending on its size, has properties very 
like those of a low-voltage zener. In fact, there 
are no zeners under about three volts, and 
diodes are used in just this way to fill the re¬ 
maining gap down to near zero. Beyond the 
early stages of conduction, a few microamns 
or mils, the diode voltage changes very little 
with current. Its dynamic resistance is quite 
low. Diodes can be used in zener circuits as if 
they are little batteries, to achieve a slight 
increase or decrease in apparent zener voltage. 
The voltage measured across the zener itself 
is not affected. 

The voltage at which the diode regulates 
depends on its material: germanium or silicon. 
A germanium diode well into conduction will 
show a stable voltage of around 0.3 volts; a 
silicon diode regulates above 0.7 volts. A 
transistor base-emitter or base-collector junc¬ 
tion could be used in place of the real diode; 
it’s a PN junction too and will show the same 
behavior. 

To achieve a small increase, the diode is 



Fig. 9. The effective regulating voltage can be 
adjusted by correct application of ordinary ger¬ 
manium or silicon diodes. 


placed in series with the zener, as shown in 
Fig. 9A. The reverse-biased zener and the 
forward-biased diode point in opposite direc¬ 
tions. The drawing is arranged so that posi¬ 
tive current—a convention—flows down. Fig. 
9B shows the diode in series with the load, 
so that its voltage subtracts from the zener 
voltage. They seem to be pointed in the same 
direction, but tbe current flows against the 
zener and with the diode. This is certainly 
confusing and will require some careful think¬ 
ing. Try it; make your mistakes on a bread¬ 
board where they show clearly and are inex¬ 
pensively remedied! 


Amplified zeners 

Being relatively high priced and having 
rather large tolerances, zeners may seem rather 
useless to many amateurs. But a small, inex¬ 
pensive zener can be combined with a tran¬ 
sistor, making a simple two-terminal circuit 
that will stand in very well indeed for a 50- 
watt or even larger zener. This particular 
transaction shows an unusual measure of profit: 
besides greatly reduced price and substantial 
easing of power limitations, dynamic resist¬ 
ance may be improved and becomes little 
affected by using diodes in series with the 
zener to build up its voltage. The effects of 
temperature upon voltage are increased but 
this will rarely be important. The current han¬ 
dling ability is multiplied by the transistor 0, 
but the temperature drift is only that of the 
individual diodes in series. 

For instance, a Texas Instruments 2N251A 
at $2.25 plus a General Electric Z4XL6.2 at 
75 ? adds up to $3.00 for a shiny new, some¬ 
what adjustable zener, rated about 50 watts 
depending on the beta of the transistor. 
This is comparable to the 1N2804B, priced at 


Fig. 10. Schematic of 
an amplified zener. 
It's all there! 
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Fig. ] 1. A real amplified zener, and its measured 
characteristics. This one is good for about 20 
watts. Made of junk box parts, its estimated cost 
is 50^. 


$10.65. That’s what makes amplified zeners 
interesting! 

The complete circuit is shown in Fig. 10. 
It does seem rather bare in comparison with 
most transistor circuits, but everything that’s 
really required is there: one zener and one 
transistor. This two-terminal circuit closely re¬ 
sembles the emitter follower regulator, and if 
a resistor were added from the zener diode/ 
transistor base connection up to a higher volt¬ 
age to ensure liberal zener current, it would 
be an emitter follower regulator. But the re¬ 
sistor can be omitted if the amplified zener’s 
knee region is avoided, and then the current 
divides between the transistor and the zener 
according to the beta of the transistor. 

An amplified zener is shown in Fig. 11. This 
one costs an estimated 50 and gives very good 
test results. Its knee region seems to end at 
about 4.2 mA and the actual zener diode is 
not overheating at 1.6 amps regulator current. 
A current increase to about 1.6 amps boosts 
the voltage from 5.6 to 6.8 volts, for an aver¬ 
age dynamic resistance of 0.67 ohms. Using 
the voltage-divider method and hum input- 
output measurements, its dynamic resistance 
at 1.6 amps is 0.59 ohms. The very best zeners 
are little better than that. There is one hid¬ 
den pitfall: the transistor’s leakage current 
increases with temperature. This extends the 
knee region to higher current values. 

This is how the current division works out. 
There are only two terminals; the current must 
go in one and out the other. It takes two 
routes in between. Suppose the base-collector 
zener is carrying m milliamperes. The tran¬ 
sistor base-emitter junction supplies this cur¬ 
rent, and as a result an additional current, (3 


times larger, flows from emitter to collector of 
the transistor. The total current I is the sum 
of these two, so that we write 

I = m + 3m = m (1 + 3) 

The one plus beta in the parentheses is not 
particularly different if we leave out the one, 
provided the beta is greater than ten or twenty. 
It usually is in a usable transistor; the differ¬ 
ence between ten and eleven is 10 %, small by 
electronic standards. For most purposes it’s 
simpler yet true enough to say all of I goes 
through the transistor, the circuit regulates at 
the zener voltage plus the transistor BE volt¬ 
age, and the zener heating current is I divided 
by [3. The error is trivial. 

For example, the Z4XL6.2 is rated at one 
watt, the 2N251A at 90 watts, and suppose 
a [3 measurement under approximate operating 
conditions gives a result of 50, well within 
specs. Remember that 3 is quite evanescent, 
depending upon collector current in addition 
to great variations between transistors of the 
same type! The maximum allowable zener cur¬ 
rent is 160 mA, since .160 amps times 6.2 
volts equals the rated one watt. Then 50 times 
160 mA gives a maximum of 8.4 amps current. 
The amplified zener regulates at 6.4 volts, 
since the live germanium transistor will show 
about 0.2 volts from base up to the emitter 
which is added to the zener voltage. If you 
really want to dissipate 50 watts, the transistor 
should have higher 3 or a 10-watt zener should 
be used; stay away from calculated limits! 

The dynamic resistance of the amplified 
zener will be the inside real zener’s dynamic 
resistance divided by the transistor 3- This 
works out to one-fiftieth of 9 ohms: 0.18 ohms. 
This value is so low that the power transistor’s 
characteristics may enter into the final result; 
the final value will still be well under an ohm. 
This result is not appreciably spoiled by add¬ 
ing series diodes to pad up the zener’s appar¬ 
ent voltage. 

As the current through the amplified zener 
is reduced toward zero, the real zener and the 
power transistor both weaken. The combined 
effects are rather uncertain, so that bread- 


Fig. 12. A pair of ze¬ 
ners in series to pro¬ 
vide both positive and 
negative voltages with 
respect to circuit 
ground, using a single 
power supply. 
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boarding with the actual components is a good, 
safe practice. Find the knee by measurement; 
remember that a capacitor across the zener 
will reduce its noise generating capabilities! 
A 6 pF electrolytic capacitor eliminated a 
rushing noise near the knee region in the am¬ 
plified zener shown in Fig. 11. 

Other zener applications 

Zeners do not go very well in parallel. One 
will tend to hog the current. There is no need 
for parallel zeners anyway; an amplified zener 
will do a better job. But zeners can be con¬ 
nected in series to provide two or more regu¬ 
lated voltages. And in this case the ground 
can be between the zeners, rather than at one 
end of the power supply. If you ground both 
points, it won’t work! 

The design of switching circuits is consider¬ 
ably simplified if the usual collector voltage 
supply is supplemented by a lesser voltage of 
opposite polarity. The second supply is used 
to drain off unwanted leakage currents, turn 
diodes and transistors hard off, and for other 
applications. This relatively slight increase in 
the designer’s armament eases many tough 
circuit problems. By using a pair of zeners in 
series, the desirable pair of voltages can often 
be obtained without going to the time and 
expense of a separate second power supply 
and all its problems of cost, space, weight and 
regulation. Fig. 12 shows how simple this 
arrangement is. 

Without a load circuit, the same current 
flows through both zeners. If some current is 
side-tracked around either zener, the voltage 
across it remains constant. The regulation isn’t 
disturbed at all if some current is taken out 
around both zeners, and this is the normal 
application. The usual considerations about 
starving and overfeeding zeners are applicable 
here, and the beginning designer should re¬ 
member that the two supply circuits don’t 
necessarily require the same currents at the 
same time. 

The zener diode shows little promise as a 
limiter and no schematic for this application 
is included. Ordinary diodes are distinctly 
superior. Zeners require too high voltage: 3 
volts or more. In normal circuits that’s in the 
high-power range. The clipping should be 
carried out well before the signal gets this 
large. Also, the zener will clip at normal sili¬ 
con diode levels as soon as its PN junction is 
forward biased. Additional diodes would be 
required to prevent this, unless unsymmetrical 
clipping were intended. Zener clipper circuits 
appear impractical. 

The only remaining field in which vacuum 
tubes retain some superiority to solid-state 


Fig. 13. Zener diode 
biasing for an RF 
power vacuum tube. 
Bypass capacitor rec¬ 
ommended, appropri¬ 
ate for operating fre¬ 
quency. 



amplifiers is large-signal rf power amplifica¬ 
tion. The zener diode can fill a very useful 
spot here. It can replace the cathode bias re¬ 
sistor, offering a bias voltage quite independ¬ 
ent of tube current. Fig. 13 shows a zener in 
this application. 

Because the zener acts like a battery, most 
of the high voltage is taken up by the vacuum 
tube. The zener merely guarantees the bias. 
It never runs down or emits corrosive chem¬ 
icals, and has a lower internal resistance than 
the batteries used for this application in the 
old gear described just after WW2. If the tube 
is to be biased to cutoff, the zener can be 
supplied with enough current to keep out of 
its knee region by means of a resistor up to 
the high voltage or over to the adjacent tran¬ 
sistor circuit which should be providing the rf 
to the power amplifier. The zener should be 
bypassed for rf, 

Zener meter 

A zener diode can be wedded to a meter 
circuit with very useful results. To understand 
the utility of this match look at the usual 
linear meter scale. Suppose it reads to 20 volts. 
A one-volt reading will be way down at one 
end, and a lower range is required to make it 
readable. A small change huge percentage in¬ 
crease at the low end equals in scale space a 
small change tiny percentage increase at the 
high end. That’s not a very equitable distribu- 



Fig. 14. How an improved meter might be cali¬ 
brated to show small and large voltages with com¬ 
parable accuracy. Reverse voltage does not bang 
the needle backward. 
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Fig, 15. A circuit that 
will produce the char¬ 
acteristics shown. 



tion! For example, it would be convenient to 
check transistor emitter-base and emitter- 
collector voltages without changing ranges. 

The required benefit is achieved if the cir¬ 
cuit can be made to show variable meter sensi¬ 
tivity. Fig. 14 shows a realizable result, de¬ 
tailed below. The first half of the meter scale 
is taken up with the zero-to-five volts range. 
The five-to-twenty volts range occupies the 
second half of the scale, without switching. 
The poor sensitivity to voltage applied in the 
wrong direction is a valuable by-product of 
scale tailoring with a zener diode. 

At first glance this circuit appears to have 
been designed by a network expert. A closer 
look reveals that the values of the resistors 
may be deduced, one at a time, by thinking 
out the inside requirements of the circuit. Rl 
and R2 will fall first. If the meter is to read 
5 volts at half scale with 5 volts applied, Rl 
plus R2 must come to 200kQ since this will 
pass the required 25 microamps. The Lafay¬ 
ette meter’s resistance of lkQ is insignificant 
in comparison to this value. Supposing at 5 
volts the zener hasn't quite broken down, it 
must have just 3 volts across it. The voltage 
across Rl must be 2 volts, and at 25 micro¬ 
amps the resistance must be 80kQ. That leaves 
120kQ for R2 since the pair must add up to 
200kQ. We already know the zener; the prob¬ 
lem is two-thirds solved. 

Now we proceed confidently to the deter¬ 
mination of R3. At 20 volts applied the meter 
reads full scale, therefore is earning 50 micro- 


Fig. 16. A zener diode 
combined with a tran¬ 
sistor to make a con¬ 
stant-current regulat¬ 
ing circuit. 
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amps. This current through R2 must bring the 
junction between Rl, R2 and the zener to 6 
volts. Now there must be 14 volts across Rl 
and that yields 175 microamps through it. The 
meter gets 50; 125 microamps pass through 
the zener and its series resistor. We have it! 
From the junction through the zener we lost 
three volts, by design; the remaining three 
volts at 125 microamps fixes R3 at 24kO. 

A breadboard check shows that the circuit 
behaves about as shown in the graph. This 
graph preceded the design, and the actual 
circuit is influenced by the characteristics of 
the zener in its knee region. Because the zener 
comes into conduction gradually as anplied 
voltage is increased, rather than abruptly, the 
actual scale change from steep to flatter occurs 
along a rounded curve. A new calibration scale 
must be constructed emoirically. That is, each 
point must be located by applying the indi¬ 
cated voltage and marking or listing the re¬ 
sulting meter deflection. This good idea needs 
further development; it requires enough cur¬ 
rent to disturb many transistor circuits. 

The constant-current generator circuit close¬ 
ly resembles the amplified zener. Only a re¬ 
sistor has been added. But the constant current 
generator guarantees a certain fixed current, 
rather than the amolified zener’s reliable volt¬ 
age. Its operation depends on the resistor; the 
zener provides a reference voltage and the 
transistor, acting as an emitter follower, holds 
that voltage across the resistor. The resulting 
current, determined by Ohm’s law. is inde¬ 
pendent of voltages applied to the outside 
circuit terminals if the transistor is biased into 
its operating range. 

A working circuit is shown in Fig. 16. Re¬ 
member that the power dissipated by the 
transistor is determined by its collector current 
and voltage, not by the values at the rest of 
the circuit. As in the amplified zener, if the 
transistor (3 is lame enough the zener current 
may be ignored. The computation proceeds in 
this way: the 6 volt zener fixes the voltage 
across the resistor at 5.8 volts, because 0.2 
volts is lost across the base-emitter junction 
of the germanium transistor. If a silicon tran¬ 
sistor were used, the resistor would see 5.3 
volts. Since a current of 100 mA is to be guar¬ 
anteed, the resistor must therefore be 58 ohms. 
A fixed current of 10 mA would require a 580 
ohm resistor since the voltage across it is held 
constant. But that might not work so well since 
the zener could be starved for current; perhaps 
the zener could be biased elsewhere and its 
voltage carried over to the transistor base. 

This is an excellent circuit for eliminating 
hum. The hum current cannot pass the con- 
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Fig, 17. A very close relative of the amplified ze- 
ner. Acts like a variable zener. 


stunt current circuit: no hum! But before this 
circuit cun be put to work in a usable power 
supply, it must be provided with an appro¬ 
priate load. The fixed current will generate a 
large voltage across a large resistor, a smaller 
voltage across a smaller resistor, and a zero 
voltage without blowing up anything across a 
short. This fail-safe feature can be retained 
while correcting the terrible regulation prob¬ 
lem by adding a zener regulator. The constant 
current is just right for biasing zeners; it is 
inserted in place of the usual series resistor, 
and a really good supply results. You should 
know how to do that by now! 

Finally, the last circuit is a realizable sub¬ 
stitute for a continuously variable zener. It 
looks very much like a Darlington pair used 
as an emitter follower. A current of 10 mA or 
so from a zener regulator puts a fixed voltage 
at one end of a pot, decreasing to zero at the 
ground end. This voltage is stable if very little 
current is drawn. But the current required by 
the Darlington pair to regulate at a certain 
voltage will be the through or zener-like cur¬ 
rent divided by the |3 of the first transistor, the 
result divided again by the [3 of the second 
transistor. A milliamp will determine one to 
ten amps! The illustrated circuit will regulate 
from about one to 15 volts. The capacitor is 
required to take out hum coming around 
through the zener reference voltage source. A 
supply using the two circuits above shows 
regulation as good as simple feedback-regu¬ 
lated supplies, combined hum and noise of 
about 0.6 millivolts, and adjustability over a 
wide range. 

Surplus zeners 

Zener diodes are available at prices well 
under par from several sources. The routes by 
which these zeners enter the surplus and ham 
markets are not at all apparent, but it seems 
that in many cases these zeners are rejects 
having no place in any electronics gear, ama¬ 
teur or otherwise. It also appears that some 
suppliers—note plural!—do not test their zeners 


as well and carefully as advertising statements 
seem to indicate. 

Assorted zeners from one supplier were 
tested for zener voltage and dynamic resist¬ 
ance. Most tended to regulate in the general 
20% region, but a few were drastically off. 
Many of these zeners, 10 watt stud mounting 
types priced under a dollar each, had fairly 
high dynamic resistance. Perhaps that is why 
they were available! A second collection, about 
30 assorted zeners adding up to the attractive 
price of $10 plus shipping, appeared consid¬ 
erably less economical after careful checking 
and tests. Some were mounted backwards in 
their cases, many showed poor regulation, a 
few were phenomenally noisy, others did not 
zener at ail, and one had a broken lead. The 
more expensive varieties did not seem to aver¬ 
age any better than the cheapest ones. There 
is a moral here. If you are going to use surplus 
zeners, check regulating voltage, dynamic re¬ 
sistance, and noise characteristics of each zener 
before you put it in that nice new circuit. 
Don’t take it on faith; the chances that it is 
not as indicated may be as bad as one in two. 

This experience suggests that the most effec¬ 
tive way to buy is to purchase new stock ze¬ 
ners, or else test before buying. It may help to 
initiate a general practice of testing zeners 
promptly upon receipt, and returning bad ones 
to the supplier. Be certain the test is correct! 
Or perhaps you have found a good source of 
tested surplus zeners; if so, make the most of 
it and tell your friends. A zener is a zener, and 
it’s the device, not the label, that is required 
in the circuit. 

Testing surplus zeners 

A batch of surplus zeners can be tested 
most effectively if the operation is performed 
in several steps. The first pass eliminates the 
obvious duds, the second sorts out the remain¬ 
ing zeners into broad voltage ranges. A third, 
perhaps, determines if a particular zener can 
be used in a specific application. 

Several instruments are required for com¬ 
plete testing. Also a few resistors and clip 
leads, a place to work, some scratch paper, 
and marking paint. A high-sensitivity multi¬ 
meter or a dc YTYM serves for voltage meas¬ 
urement. Another multimeter or a milliam- 
meter provides for current measurement. An 
optional ac YTYM is useful for checking dy¬ 
namic resistance by the hum voltage divider 
method. A signal tracer will serve very well 
for detecting the slight hiss a few zeners show 
in the knee region, or the raucous racket at 
higher current levels indicating the zener 
should be discarded. Finally, a magnifying 
glass assists in detecting mechanical faults on 
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the surface of the package. 

The surplus market is low man on the totem 
pole. It's quite safe to expect a specific zener 
has something wrong with it, which brought 
it to the supplier and then you 2 . The testing 
operation is a sort of detective game played 
to find out if the fault will or will not inter¬ 
fere with its use in a piece of ham gear. This 
game can be played most productively if the 
goals are known. First, does it show semi¬ 
conductor properties at all? Second, what do 
they seem to be? Finally, does a closer inspec¬ 
tion show they are really there, and that ob¬ 
vious faults are absent? 

Modern technology and the manufacturers 
have conspired to make this game more diffi¬ 
cult than it might be. A given zener may be a 
double-anode device, usable in either direction. 
Or it may be a zener and a diode, practically 
the same thing but rather different in intent. 
And there is a chance it is an amplified zener: 
a zener and a transistor in one package. The 
amplified zeners seen so far have been high- 
power devices, but this may change any time. 

A first inspection serves to eliminate broken 
zeners, ones with bad leads, cracked cases, and 
other faults. An obviously abused condition is 
certainly grounds for rejection. At this time the 
wattage can be estimated by comparison with 
known zeners and catalog descriptions. A few 
zeners are shown in Fig. 2. Low-wattage accu¬ 
rate zeners may be placed in large cases for 
better temperature control; high-wattage ze¬ 
ners are indicated by the provision of some 
means for mounting to a heat sink. 

Then the power supply is set up with its 
negative output terminal to ground. A resistor 
is placed in series with its positive terminal, 
chosen to limit the current to near 10 milli- 
amperes. A 40 volt supply would require about 
4000 ohms, anything over a half watt would 
do. The zener goes between the output end 
of the resistor and ground. Regardless of its 
condition it cannot receive more than 10 mA; 
this is a safe arrangement. 

The first test is to measure the lowest volt¬ 
age across the zener at this current, trying 
both directions. If there is a polarity mark or 
band, the least voltage should be seen when 
the band or “cathode” end is toward negative 
ground. If the voltage is under about 0.6 volts, 
the device is not a zener and further testing 
is not required. If it is in this range, and if 
doubling the current by halving the series 
resistance from the supply produces only a 
small increase in voltage, the device is show- 

a Of course, many zeners reach the surplus market as manu¬ 
facturers’ over-run, production ends, etc. These zeners, 
which are available from many suppliers, are generally 
good, new diodes. Ed. 


ing proper characteristics for a forward-biased 
silicon PN junction. If this cannot be achieved, 
it may be a faulty device, or it may be one 
of the more complex varieties, mentioned but 
otherwise carefully avoided in this article. 

A breakdown test is now appropriate. The 
cathode end is turned toward the positive sup¬ 
ply, and a measurement of voltage gives the 
approximate zener regulating voltage. If the 
resulting voltage is the power supply voltage, 
then no current is flowing and the device may 
be a rectifier whose inverse voltage, or a zener 
whose breakdown voltage, exceeds that avail¬ 
able. A current doubling should, again, have 
very little effect on the stabilized voltage. This 
test indicates that the device shows zener 
characteristics. 

Knowing the approximate zener voltage and 
wattage, the supply circuit can now be revised 
to bias the zener to anticipated normal oper¬ 
ating conditions. At this time the dynamic 
resistance can be estimated by the hum reduc¬ 
tion method or by the voltage change over 
current change method. Typical values for test 
current and dynamic resistance are available 
from most catalogs. 

If the extra lead is not objectionable, the 
signal tracer can be left attached to the zener 
during these tests. With practice, good zeners 
can be sorted from bad ones almost by ear 
alone, on the basis of hum and noise. But if 
this has not been done, a final check for noise 
should be carried out. Raucous, splattering 
noise indicates immediate disposal of the 
zener. A fine-textured hiss at low current levels 
is permissible, unless it shows a tendency to 
increase with time or current. Larger zeners 
should be firmly rapped with an insulating rod 
to check for loose internal connections. 

Zeners that have passed all tests might be 
marked with fast-drying modeling paint, in 
resistor color code, as to their values. The paint 
will also serve to indicate that they have 
passed a fairly comprehensive test. 

. . . W2DXH 
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tional components. But these schematics look 
very odd to a person used to conventional 
tube or transistor circuits. They seem to con¬ 
tain an awful lot of transistors. There’s a good 
reason for this. Transistors are the cheapest 
IC components to make—and they take up less 
area than other components. Low-value resis¬ 
tors (it’s difficult to make resistors over 50 kQ 
with monolithic IC’s) are next smallest. Ca¬ 
pacitors take up the most area so they are 
most expensive components to make. Since IC 
chips are small, capacitors over 500 pF are 
rare. So far, no one has developed a practical 
way to make IC inductors, so coils have 
to be outside the IC package. 

These facts have meant that IC designers 
use as many transistors as possible and few 
resistors and capacitors. This is quite different 
from conventional practice, but isn’t necessar¬ 
ily a disadvantage—once you become familiar 
with IC practice. 

Devices using integrated circuits are usually 
simplest when they use two power supplies, 
one with a positive ground and one with a 
negative ground. This helps avoid the com¬ 
plicated bias networks and large decoupling 
capacitors that would otherwise be necessary 
with so many interdependent transistors. 

Linear or digital? 

In terms of use rather than construction, 
there are two types of integrated circuits. 
Digital IC’s are the multivibrators, gates, 
counters, dividers, and so forth used in com¬ 
puters. Most engineering attention up to now 
has been focused on these digital IC’s since 
they can simplify the construction of com¬ 
puters tremendously. Digital IC’s have many 
possible ham uses: keyers (such as the Kindly 
Keyer in the July 73 and the Micro-Ultimatic 
in the June 73. Both of these keyers use very 
inexpensive Fairchild epoxy-case IC’s: $1.50 
and 80c for example.), dividers (as for getting 
1 kHz markers from a 100 kHz crystal stand¬ 
ard), counters (frequency meters that count 
the number of cycles per second), control cir¬ 
cuits, mixers and detectors. Expect 73 articles 


t>fiOO/AM DET 
AND OSC 



Fig. 2. Possible integrated circuit receiver of the 
future. The local injection could be a frequency 
synthesizer or conventional oscillator, 
i.n these topics in not too long. 

Linear IC’s are the other type of integrated 
circuits. They are amplifiers. A simple six 
meter converter using linear IC’s was de¬ 
scribed by W3HIX in the October 1965 73. 
Until recently, linear IC’s have been very ex¬ 
pensive. However, the prices are dropping 
rapidly so we can expect to see more and 
more of them in hi-fi sets, radios and TV’s. In 
fact, one RCA TV set already uses a single 
linear IC for its sound if amplifier and GE has 
just announced a linear IC for less than $1.00 
in quantity. 

Linear IC’s are used in applications familiar 
to every ham, unlike digital ones, so linear 
IC’s seem more interesting to most of us. They 
can be used for amplifiers, oscillators, mixers 
and much more. 

IC’s are of many types. Some are simply 
conventional amplifiers in small packages, but 
the most interesting and promising ones are 
quite different. The basic configuration for 
many IC’s is the differential pair shown in 
Fig. 1. This circuit was chosen because it’s 
very versatile, uses few high-value resistors or 
capacitors, and has excellent temperature sta¬ 
bility since the transistors are matched. Dif¬ 
ferential amplifiers can be used as oscillators, 
amplifiers from de to VHF, linears, frequency 
multipliers, mixers, product detectors, signal 
generators and so forth. They can be used in 
either push-pull or single-ended, and can 
easily be adapted for squelch or gain controls. 

The constant current source shown in Fig. 
1 is usually included in the IC. It consists of a 
transistor regulator and a few diodes. Emitter 
followers, cascade amplifiers and other refine¬ 
ments are often included in the IC to increase 
gain or input impedance or for other reasons. 
Lots of terminals (10 to 14) are connected to 
vital points in the circuit so that the IC can be 
used in many ways: ac or dc input or output 
coupling and ACC or squelch terminals, for 
instance. IC’s come in small (K" x fa") flat 
packages and in cases similar to transistors. 

IC’s are made in widely different configura¬ 
tions, gains and frequency responses. They 
are made for many uses. Most are consider- 
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ably more complex than the one shown in 
Fig. 1. A typical linear amplifier is the RCA 
CA3005. With external tuned circuits, it can 
give 20 dB of gain at 100 MHz with +6 volts 
on the collector end and —6 volts on the emit¬ 
ter end. 

How Will IC’s affect ham radio? 

Ham operators will benefit from the IC’s 
that turn up in their commercial equipment 
in a number of ways: increased reliability, 
more features, better performance, smaller 
size, less weight, lower power consumption— 
and lower prices. It probably won’t be long 
before we see IC’s in ham equipment made 
by progressive manufacturers. A single IC can 
replace the tubes, transformers, resistors and 
capacitors associated with them in a conven¬ 
tional if amplifier: Selectivity in modern 
equipment is generally provided by crystal or 
mechanical filters, but the spurious responses 
that sometimes pop up in odd places with 
narrow-band filters could be a problem. 
Nevertheless, they can be taken care of. In 
fact, the tremendous cheap gain available 
with IC’s means that resistor-capacitor shaping 
and feedback networks can provide consider¬ 
able selectivity, even at 455 kHz or higher. 

IC detectors and audio amplifiers also 
should become popular in not too long. It’ll 
probably be a bit longer before IC’s are used 
in rf stages. They can’t reduce the size of front 
ends too much, but they do have some fea¬ 
tures to offer. The low noise, high gain and 
high input impedance of IC’s means that de¬ 
signers can build fairly high selectivity into 
the tuned circuits before the first rf amplifier. 
IC’s can also give exceptional AGC without 
complicated external circuitry. 

The ham builder will find that integrated 
circuits hardly end his fun. Most IC’s now 
available are building blocks, not complete 
units. They can be put together in many ways. 
Soon IC’s will be very cheap. They’re already 
easy to wire up. In not too long we’ll be able 
to use more complex (and desirable) circuitry 
than we’ve tried in the past, yet still have 
inexpensive and easy-to-build equipment. We 
have plenty of building to do before we all 
become operators (or TV watchers) instead of 
experimenters and builders. 

The future of integrated circuits is very 
bright. They have plenty to offer all of us. 
Learn a little about them now so you won’t 
be lost as they become more popular. Don’t 
stand in the corner with your back to every¬ 
one crying “Tubes forever!” (or even “tran¬ 
sistors forever!") until you’ve been passed by. 

. . . WA1CCH 


Interested in VHF? 

Then why not send for a free sample of the 
VHF’er Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, 419 SW First, Beaverton, Oregon 


EVANSVILLE AMATEUR RADIO SUPPLY 


October Demo 


Specials 


Drake TR-4 

$480 

Mark I Lin 

$390 

Drake R4-A 

325 

Mosley TA33 

93 

Drake T4-X 

325 

Hy-Gain TH3MK2 

85 

Swan 350 

340 

Ham M Rotor 

85 

SBE 34 

315 

TR 44 

54 

Galaxy V 

340 

SB2-LA Lin 

195 


Contact Bill Ogs or Dave Clark at 
Evansville Amateur Radio Supply 
1306 E. Division St., Ev ansville, I ndiana 422-4551_ 

RTTY GEAR FOR SALE 

Model 19 and 28 parts and service. Price 
list issued monthly. For information write: 

MAZER ENTERPRISES 

17740 Bay Circle 
Fountain Valley, Cal. 

Telephone 213-653-8930 

LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 


vrn 

CRYSTALS 


f"l Thousands of frequencies in stock. 
I I Types include HC 6 /U, HC18/U, 
I FT-241, FT-243, FT-171, etc. 

■fit SEND 10<f for catalog with oscillator 
j 2400B Crystal Dr., Ft. Myers, Fla. 33901 
If! circuits. Refunded on first order. 


FOR THE AMATEUR 

TWOER LINEAR AMPLIFIER 

25 WATTS MODULATED OUTPUT 

Thin chassis-enclosure fits under Twoer. Just plug 
it in. Takes one watt modulated rf output from 
Twoer, drives super VHF Compactron to up to 75 
watts input. At least 25 watts modulated output 
guaranteed. 66 % efficiency on voice modulation. 
Modulation reports: "Excellent," "Recognized Twoer 
modulation immediately.” LIN-AMP 1, wired and 
tested by K1CLL, $49.50. Use any power supply you 
have. 12 vac, up to 500 vdc, or order power supply 
LIN-AMP PS1, $34.50. 

ABSORPTION UHF WAVEMETERS 

Hand calibrated from crystal oscillators by K1CLL. 
Now you can find the 432 and 1296 me bands. 
Know the frequency of your doublers, triplers and 
oscillators. Don't guess! 

VHF-1 40 to 135 me 
VHF-2 135 to 355 me 

UHF-1 350 to 675 me eg 75 eac h 

UHF-2 600 to 1100 me All fiie for $45 

UHF-3 950 to 1400 me AM flwe for * 

Hoisington Research Company 

Far Over Farm, Phone 603-924-3030 
Peterborough, N. H. 03458 
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JACKSON MODEL 652 Audio oscillator 

20 to 20000 CPS Good condition $37.50 
APW II Cavity—2800 to 3100 MC 


less tube . $ 5.95 

With 2C40 tube... 8.95 

Complete APW transceiver less all 

tubes . 8.95 

4X1 50A Socket. 2.95 

4X1 50A Tube. 5.50 

4-400 Chimney SK 406 . 2.95 

255A Polar relay. 2.95 

255A Polor relay socket .. 1.25 

GH 1203-2 Transformer. 3 for 2.85 


ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO. ILLINOIS 60616 


—^SURPLUS WANTED^— 

We'll pay you the absolutely Highest Pricas for almost 
any piece of equipment in any condition. We'll trade 
also. We'll pay in 24 hours too. Just send list, or tele¬ 
phone collect for quick quote. Particularly interested in 
all AN/GRC, PRC, ARC, ARM, UPM, USM, APR, APN, 
URM, RT-66-70, T-195, R-392, etc. 

MILITARY ELECTRONICS CORP./OIV. SPACE 
ELECTRONICS 

4178 Park Ave,, Bronx, N.Y. 10457 (212) CY 9-0300 

—>> SURPLUS WANTED 


ALL BAND TRAP ANTENNA ! 



Rudneei Interlurence and For ALL Amateor Transmit- 
Noise on All Makes Short | ters. Guaranteed tor 1000 

Wave Receivers. Makes World I Watte AM 2000 SSB PI- 
Wide Reception Stronger. I Net or Link Direct Feed. 

Clearer on All Bands! g Light, Neat, Weatherproof. 

Complete aa shown total length 102 ft. with 96 ft. of 72 ohm 
balanced twinline. Ill-Impact molded resonant trap*. (Wt. 3 
os. 1" x 5" long). Yoo jost tune to desired hand for beamlike 
results. Excellent for ALL world-wide short-ware receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS I NO EXTRA TUNERS OR GADGETS NEEDED! 

Eliminates 5 separate antennas with excellent performance 

guaranteed. Inconspicuous for Fussy Neighborhoods! NO HAY¬ 
WIRE HOUSE Al’l’EARANCBI EASY INSTALLATION! 
Complete Instructions. 

75-40-20-15-10 meter bandt. Complete . $17.95 

40-20-15-10 meter. 54-ft. (best for swl’s) Complete .. $16.95 
SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete installation & technical instructions fur¬ 
nished. Free information on many other 160-6 meter antennal. 
Available only from: 

MIDWAY ANTENNA • Depf. A7-8 • Kearney, Nebraska 


World’s "BEST BUYS”, 
in GOVT. SURPLUS 
Electronic Equipment 


FULL OF TOP QUALITY ITEMS — Transmitters, 

Receivers, Power Supplies, Inverters, Microphones, 
Pilfers, Meters. Cable, Keyers, Phones, Antennas, 
Chokes, Dynamoiors. Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc. SEND 25e (stomps 
or coin) for CATALOG and receive 50(1 CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 



* Price—$2 per 25 words for non-commercial ads; 55 
per 25 words for business ventures. No display ods or 
agency discount. Include your check with order. 

k Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

k We will be the judge of suitability of ads. Our respon¬ 
sibility for errors extends only to printing a correct ad 
in a later issue. 

k For $1 extra we can maintain a reply box for you. 

k We cannot check into each advertiser, so Caveat 
Emptor . . . 


ALL MAKES of new and used amateur equipment. 
Write or call Bob Grimes, 89 Aspen Road, Swampscott, 
Mass. Tel: 617-598-9700 or 617-598-2530. 


CONVERTERS. World's largest selection of frequencies. 
Ham TV vidicon cameras and parts at low factory-direct 
prices. See them all now in our full page ad in this 
issue. Vanguard Labs. 196-23 Jamaica Ave., Hollis, N Y, 
1142,7. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid for 
clean, good operating gear. Write Graham Radio, Dept. 
10, Reading, Massachusetts. 


ARE YOU SINCERE 7 Are you really looking for the 
best deal on a new or fully guaranteed used unit? Let 
us convince you with a specific quote that will really 
save you money. Graham Radio, Dept. 10, Reading, 

Massachusetts. 


BUILD WIJJL's popular CPO-CWM (code practice 
oscillntor-CW monitor) from the July 1965 73. page 32. 
The predrilled board with component locations silk- 
screened on it is only 50d, The board with all parts 
mounted on the board is $3 and the unit assembled in 
an attractive case is a remarkable $7.95. Order today 
from the Harris Co., 56 E. Main St., Torrington, Conn. 


25 WORDS FOR $2. Sell or buy through these want ads. 
a terrific bargain. Caveat Emptor, 73 Magazine, Peter¬ 
borough, N. H. 03458. 


NOVICE AND TECHNICIAN HANDBOOK by W6SAI 
and W6TNS. Limited quantity for only $2.50 each. 73 
Magazine, Peterborough, N. H. 03458. 


6 & 2 HAM CLUB will hold its 5th annual banquet at 
the Moran and Galvin Restaurant, Hillside, Illinois on 
Oct. 8. Cocktails and Hors d’oeuvres will be served at 

7 pm. dinner at 8. Tickets $4.25 from W9RHZ, 968-574G. 


FREE 20 WORD classified ad with year’s subscription to 
Ham’s Market Newspaper. 12 big issues only $2.00, or 
send QSL or post card for sample copy. Box 13931, 

Atlanta. Georgia. 


SPAULDING SPECIAL tilt-over ham tower, HDTX, 51 
ft. 4" and 5" vertical support pipes, also antenna drive 
pipe. 1*4" included. Never used or assembled. $100.00. 
Stephen J. Bage, W8DQW. 2099 W. gist St., Cleveland, 

Ohio 44102. 
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RTTY GEAR for sale. List issued monthly. 88 or 44 mhy 
toroids five for $1.76 postpaid. Elliot Buchanan, W6VPC, 
1067 Mandana Blvd., Oakland, Cal. 94610. 

MOTOROLA new miniature seven tube 455 kc if am¬ 
plifier discriminator with circuit diagram. Complete at 
$2.50 each plus postage 50C each unit. R and R Elec¬ 
tronics, 1953 South Yellowsprings, Springfield, Ohio. 

HERE’S THE CHEAPEST way to DXCC. WAZ, WTW. 
TELREX TM30D wide spaced Triband Beam new March 
1966 Serial 35012: yours for $225.00. Bandit 2000A con¬ 
verted to 2000B, Serial 439 has four new 572B’s—$215.00. 
HEATH SB—300 Receiver with CW Filter mint condi¬ 
tion $175.00. K4ZJF Milt de Reyna 4030 Hallmark Drive 
Pensacola, Fla. Phone Area 904 433-6552. 


WRL’S BLI EBOOK saves you money! These prices with¬ 
out trades: Thor & AC—$323.10; KWM1—$224.10; III/ 
6m—$125.95; HT40—$49.50; SX99—$85.05 ; Apache— 

$116.10; HX10—$260.10; SR46—$134.10; HQ170C— 
$188.10; King 500C—$233.10; 2A—$161.10; Ranger I— 
$89.95. Hundreds more, free list. WRL, Box 919, Council 
Bluffs, Iowa 51501. 

POPULAR HT-40 TRANSMITTER. 75 watts. 80 through 
6 meters, AM/CW. Good novice or standby rig. $40 FOB. 
WA5LTC, RFD 3, Box 88A, Denison, Texas 75020. 

HT33A—Formerly Ted Henry’s. Modified by Bob Adams 
(He designed the 2-K) with vacuum variable and two 
additional VR tubes in screen supply. PL-172 excellent. 
First check for $240 takes—will split shipping or deliver 
LA area. 

Also near new TA-36, Mosely 6 element tribander—$90. 
K6UJW Joe Fischer, 4825 Regalo, Woodland Hills, Calif. 
91364. Telephone Eves 213-340-3601. 

WANTED: Military, Commercial, SURPLUS . . . Air¬ 
borne, Ground, Transmitters Receivers, Testsets, Acces¬ 
sories. Especially Collins. We Pay Freight and Cash. 
RITCO ELECTRONICS Box 156, Annandale, Virginia 
(703) 560-5480 COLLECT. 


BUILD A CODETYPER. Transistorized electronic com¬ 
puter-typewriter for Morse teaching or keying your rig 
with fb fist. For schematic, parts list and technical dope 
send $2 to Computronics Engineering Box 6606 Metro¬ 
politan Station Los Angeles 90056. 


ATTENTION BEGINNERS—Complete station Lafayette 
KT-320 w/spkr—Adventurer w/modulator and mike, in 
excellent condition—$70. WA2VWG, 6029 56 Drive, Mas- 
peth, N.Y. 11378 

HILLSBOROUGH AMATEUR RADIO SOCIETY 
(HARS). Annual Tampa, Florida, Hamfest, October 16, 
1966, Rowlette Park, Hillsborough River & 22nd St. Free 
Parking & Lunch, Lots of Prizes. 


THINK FUZZY! Unusual new comedy record. Intellec¬ 
tual slapstick. Side 1 “Computer, Go Home!”) is wild 
science fiction. Side 2 is “The Naked Interview.” Spoken- 
word 12" mono LP titled THINK FUZZY! postpaid, 
$3.98 (Va. residents add 3% sales tax), from “Dogbite 
Record Co., Dept. 73A, 2040 N. 16 Street, Arlington, 
Virginia 22201.” 


NOVICE CRYSTALS 80-40M $1.05 each. Also other 
freQS- Free list. Nat Stinnette W4AYV, Umatilla, Fla. 

32784. 


TRANSCEIVE! Best offer or $225.00 check takes 5 
month old Eico 753 transceiver with solid state VFO and 
751 AC power supply, shipping prepaid with advance 
payment. Dr. W. A. Farone, W4CYP, Rt. 1 Box 283X 
Conduit Road, Colonial Heights, Virginia 23831. 



NOT NUTS —CRAZY 

CRYSTAL UPPER SB FILTER—4990.00 center freq. 6db band 
puss 4.990400 to 4.993250 MC; stop band at — 50db, 4.985 
to 4.9898 MC. input. Z 3000 ohm, balanced; output Z 680 
ohm, unbalanced. Insertion loss 2% db max. Made by BLACK- 
HAWK, for IlEATH's Marauder. BRAND NEW $6.00 
AIR DDX—3" dia, 3M>" long; 12% turns, tapped at 1%, 
3%, and 8% turns, for HEATH'S WARRIOR. BRAND 
NEW $1.25, 4 $4.50 

AIR D1JX— I %" dla, 3%" long; 37 turns, tapped at 5, 8, 
12. and 20 turns. For HEATH'S DX-20. NEW 69c ea„ 4/52.60 
LINK—1 V' dia. 1” long; 6 turns, CT, w/plate choke. 2 4 6 
meter link Tor HEATH’S Seneca. NEW 50C ea„ 6/$2.75 

HEATH'S CABINETS 

Ail modem design, BRAND NEW, less front panels. 

FOR DX-100B—19-%" wide, 10%" high, 15" deep, takes 
standard 19" x 10 Mi" panel. Cop(>er plated, lid in top. $12.50 
SENECA— 10%" wide, 9%" high, 10" deep. Takes 16" x 
8%" panel. Copper plated. Lid in top. $6.50 
13 !i” wide, H%" high. 7" deep. Perforated. 2” hole in one 
side. No iid, not plated. $2.00 

See May 1966 ad, in 73, for other HEATH cabinets available. 

HEAT DISSIPATING TUBE SHIELDS, 
and plate caps 

SHIELDS—for 7 pin-1 %, 2 4 2%" tali; for 9 pin 1%, 2 
4 2 V' tall. 29c, 4/$1.10 

SHIELD—1ERC ST-12, base. 2" sq. 1%" high, insert 1%" 

dia. 2%" high, for “fi” size tube, 2%" to i%" tall. Fits 

6146, 5R4GY. 5933, etc. $1.25 ta„ 4/54.50 

CAPS?—aluminum, flt 6146, 807, 1625, etc., less set screws 23«, 

5/51.00 

HAMFEST SCHEDULE 

Spring Mills State Park, Mitchell, Indiana Oct. 16, 1966 

All oriirrs. except In emergency, or I'm at a hamfest, (hipped 
same day received. For free “GOODIE" sheet, send self-addressed, 
stamped envelope—PLEASE, PLEASE include sufficient for postage, 
any excess returned with order. I carry private (Trawlers) 
parcel post insurance, for domestic parcel post. For Items too 
heavy, or too large for parcel post, I suggest bus parcel express. 
Please advise name of bus line, and city, where you can pick 
up the shipment. 

B C Electronics 

Telephone 312 CAIumet 5-2235 
2333 S. Michigan Avenue Chicago, Illinois 60616 


OCTOBER 1966 










PRICE BREAKTHROUGH ON BEAMS 


FULL SIZE; new complete with boom and hardware; 8WK 
1:1; handles 5 KW; adjustable entire band; %" and 1" 
alum, alloy tubing; single coaxial feedline; 


4 El 20 .. 

.$32.* 

2 El 15 . 

.$12. 

3 El 20 . . 

77 * 

6 El 10 . 

. 28.* 

2 El 20 .. 

. 16. 

4 El 10 . 

. 18. 

5 El 15 .. 


10 El 6 . 

. 32.* 

4 El 15 . . 

. 25.* 

4 El 6 . 

. 15. 

3 El 15 .. 

. 16. 

*Has 20' steel 

boom 

ALL BAND 

VERTICAL V80 (6 thru SO) . 

.$16.95 

ALL BAND 

VERTICAL V160 

(0 thru 160) ... 

. 18.95 


QUADS: PROVEN SENSATIONAL! All metal (except spacing 
insulator dowels); full size; two element; absolutely complete 
with steel boom; all hardware; wire and fittings; terrific gain 
and directivity; one man installation; no bamboo or fibreglass; 
all quails use single 52 ohm coaxial feedline: 10-15-20 Quad. 
$35; 15-20 Quad, $32; 10-15 Quad, $30; 20 Meter Quad, 
$25; 15 Meter Quad, $24. Remit with order, shipped charges 
collect. 

GOTHAM, 1805 Purdy Ave.. Dept. 73. Miami Beach. Fla. 33139 



STOP! LOOK!! READ!!! 

$1.00 will frame & display 60 QSL 
Cards in 3 of our 20 compartment 
plastic holders, or $3.00 gets 10 hold¬ 
ers for 200 Cards. Order now—elimi¬ 
nate rhe mutilation & headaches of the 
obsolete methods, & have a neat, at¬ 
tractive shack instantly. Prepaid & 
guaranteed. 

Free sample available to Dealers, 
Tepabco, Box 198N, Gallatin, Tenn. 37066 


PLATE TRANSFORMERS—$39.95 

3600-0-3600 VAC & 1000 Ma.. CCS, with 120/240 VAC 60 
eps primary. Commercial quality units manufactured by Wagner 
Electric Co. measore 13" high, 12" wide, ami 9" deep. Net 
weight Is 85*. Price $39.95 F.0.8. Minneapolis. One year 
oncondltional money back goarantee. Terms: Cheek or M.O. with 
order. Immediate delivery. Write or Phone: 

PETER W. DAHL CO. 

3314 Diamond Drive El Paso, Texas 


Please include your zip cade whenever 
you write 73 about anything. 


RT220/ARR21 TAP AN Transceiver. 962-1213 me ..EX 145.00 
TN129B/APR9 Tuning Unit. 2300-4450me. W/Tubes UN 29.75 
ID226A/APR9 Panoramic Indicator. lV/Sehematie ..EX 10.50 

AN/APN86 Antenna. Boeiug Part So. 4-2146-2 _NEW 3.75 

UPM4A .Scope HV and Filament Transformer .NEW 4.75 

UPM11A AFC Unit w/8 Tubes anil Wiring Diagram NEW 4.50 
R316A/ARR26 14-Tube AM/FM Superlic-t. 162-174 me LN 22.75 
C610 Control Box for R316A Receiver. W/4 Tubes ..EX 4.50 
ID169C/APN12 Scope. 3JF1 CRT.DPDT Coax Switch LN 12.75 
3JP1 CRT w/Mount, Shield, Socket, Iutensifler Plug . . 6.25 
Crax Switch. bl'DT. Thompson Products No. E18B22CA LN 3.75 
HV Rectifier Cartridges. Two <® 1500V, 15ma. Mounted LN 3.00 
RT82/APX6 makes 1215 ma Xcelver. Sec Oct-Nov CQ NEW 23.50 
UPM8 Tests At'Xli. 27 Tubes, 10 Diodes. 115V60cy LN 19.75 

Complete Manoal for T8728/UPM8. Postpaid . 2.90 

T61A/AXT2 TV Xmtr w/Video & Sync Modulators .NEW 19.25 
TS545 Echo Box. 1 150-1350me. lOOua Indicator ..NEW 9.75 

Complete Manoal for TS545/CP. Postpaid .NEW 1.90 

OAA-2 Test Set. 150-240me. 200ua Ipd. 115C60cy NEW 8.50 

Schematic for OAA-2 Test Set. Postpaid . 1.00 

46AC0 13 Tube Siipcrhet. 175-225mc. wo/Power Supply 22.50 
Schematic for 46ACQ Receiver. Shows Power Suiiply .... 1.00 
AM665A/A0S2 4-Tube Band Pass Filler Amplifier ..NEW 6.25 
AM818A/AQS2 S-Tube Dual Channel Amplifier .....NEW 3.50 
Ballentlne 300 AC VTVM in 19 inch Rack Panel ...EX 27.50 

ReUeetometer SWR Brid@? w/Meter. 30-1000mc .EX 9.75 

AS3138/ARN6 Station Seeking lamp, 100-1750kc ... EX 4.75 
Set of 120 Xtals Type FT213 5675 thru 8850kc . . 120/18.75 
C22A or C984 Control for K13A ARC Type 12 Hec ..NEW 1.75 
C45 Control Box tor ARC1 and ARC 12 Xreivers ... NEW I 25 

C45 Same except used, excellent . 2/1 75 

Precise HV Probe 500 megohm, 50KV Insulation ...NEW 2 50 
Varistor. 24V. Stromberg-Carlson 667201-011 ....NEW 6/1 mi 
Rt. Angle Drive. W/Universal. %" Shaft ..EX 1,75 ea, 3/5.00 
6161 Type Tube. W/Connectors. 05 Walls to 2000mc .EX 7.50 
Z-50. Ohmite RF Choke. 7uh . EX 8/1.00 

E C HAYDEN Bo * 294 ' Ba * s®*"* Louis ' 

E. v- nM I WCn Mississippi, 39520 

Prices: FOB Boy Saint Louis. Terms; Net, Cash. 


HEATH VHF-1 with spare power transformer $140.00, 
Eico #730 AM Modulator (for VHF-1) with cover $45.00, 
Hammerlund HQ-140X receiver $120.00. Ameco 6M nu- 
visior converter with power supply $33.00, Ameco 2M 
Nuvistor pre-amp $7,00, L&W 61 2 Mtr. tube converter 
$10.00, Lafayette HE-45B $65.00, HI-PAR halo and 
bumper mount and all-cables and connectors $10.00. 
Everything in excellent condition both electrical and me¬ 
chanical. Will pay all shipping charges. Richard Depweg 
W91QU Box 186, Scottsburg, Indiana 47170 


TECHNICAL MANUALS—$3.00 each BC-1031, ARN-6. 
ARC-27. Schematics for ARC-1, R-388, TS-497A $1.00 
each. Many others, list 10ft. S. Consalvo, W31HD, 4903 
Roanne Drive, Washington, DC 20021. 


WANTED Goldkit Thriller or EL37 DX rig box 1225. 

Jacksonville, Florida. 


MULTI-ELM AC AF-68 TX 80-6M with M-1070 P.S., 
12VDC Dow relay & mobile mounting bracket: excellent 
condition, $110—KlZDl 174 Andover Rd. Billerica, Mass. 


TO 18 FIELD EFFECT TRANSISTORS $1.95, resistors, 
capacitors, transistors, diodes and many other bargain 
packs send for list to: Solid State Pax. P.O. Box 206. 
Dorchester, Mass. 02124 


EXCESS GEAR AND PARTS, Vac, Variables, Variable 
coils, tubes, meters, transformers, 2kw linear, diodes 
(HV), etc. Stamp for complete list, W6MCS, Rt 1, Box 
666. Arroyo Grande, Calif. 


ESTATE SALE and bargain list. Send for it and Include 
SSAE. Write Paradd Sales and Engineering Service 280 
Route 10, Dover. N.J. 07801. 


RTTY GEAR FOR SALE. List issued monthly. 88 or 44 
Mhy toroids five for $1.75 postpaid. Elliott Buchanan, 
WGVPC, 1067 Mandana Blvd. Oakland, Calif. 94610. 


C. FRITZ QSL’S—World famous, and of highest quality 
consistently for over 30 years! Samples 25(1 (deductible) 
Box 1684, Scottsdale, Arizona 85252 (formerly Joliet, 
Illinois) 


SWAN 350 8117 AX AC/PS $370; Gonset. Comm III 2M 
$130: Lincoln 6M XGVR $15. All units in top condition, 
first certified check takes any or all. L. Brower WA9- 
DAV, 9040 Cherry Ave., Morton Grove, Ill. 


“LOUISVILLE KENVENTION, Oct. 15. Kentucky Fair 
and Exposition Center. All under roof, grand banquet, 
technical forum, giant indoor trade-o-rama (bring your 
goodies), booth exhibits, C. W. contest. Homebrew con¬ 
test. New, different. Registration $2.00 at door. First- 
class women’s program and luncheon requires advance 
registration $3.00. Deadline Oct. 8, P.O. Box 20094, 
Louisville, Ky. 40220.” 


TWT: New; 1000 to 2000 me; 8 DB noise figure: 35 DB 
gain; all specs. Offer or trade? Finger, Box 10, APO 
San Francisco, 96343. 


COLLINS 75S-1 receiver. In perfect condition, complete 
with operating manual $299.95. Local pick-up only. Clay 
Welsh WB2SC-D/1, 56 Baldwin St., Springfield, Mass. 
Tel 736-7604. 


LOOK! RECEIVER BARGAIN! NC-300 in good condi¬ 
tion with matching speaker and calibrator—Ask $120. 
WN2VPS, 4 Winding Rd., N, Massapequa, N.Y. 


MUST SELL! All good condition. Elmac AF68 & M1070 
P/S $90.00; Gonset Comm 3. 6 mtr, $85.00; Heath 
Shawnee 6 mtr, $100.00; TE-20 Signal Generator $20.00. 
New DC supply for TR-3, $100.00 Heath 2er, dc supply 
& halo. $49.00. Bert O. Jones K5FVH, 906 North Miss. 
St., Amarillo. Texas 79106 
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CLEAN' VIKING 2, $65. With VF-I VFO, $70. 46 states 
worked as novice. 200 watts AM/CW. FOB WA0NDV, 


MUST SELL WA2YQW to amateur radio, makes good 
Hudson Division Director. Hamster Radio Club, 1129 

Astor Ave., Bronx, N.Y. 10469 

BARGAIN'S: GSB-100 $169.95; HW-12 $99.00; 32V2 
$99.00; HQ-170A $189.95; SB-34 (NEW) $349.00; HQ-110 
$119.00: Challenger $49.00 : HG-10 $19.99; Write Elec¬ 
tronic Sales, Box 22253, Memphis, Tenn. 38122 


WANTED: OSC8/U Oscilloscope in new or like new 
condition, send bids to Charles E. Heisler K3VDB, 115 
Dixie Drive, Red Lion, Pa. 17356 

BRITISH EL 37 DX transmitter write A. T. Cline, Jr., 
240 Peachtree St. NE Atlanta, Georgia, 30303 

SX88—$275. Is in very good condition. D. C. Shoultz, 
801 Humewick Way, Sunnyvale, California. 

SB10 HEATHKIT SSB Adapter with cables and manual. 
Mint condition, $60.00; B. Doktor, K1JNT Liberty St., 
Warren, Mass. 01083 

LAFAYETTE-STARFLITE XMTR KT-390, version of the 
famous DX-60. In excellent condition, makes a fine Nov¬ 
ice rig. $40.00. Also a BC-611 walkie-talkie, best offer. 
Selling for college tuition. Ship REA. Box 57, 73 Maga¬ 
zine, Peterborough, N.H. 03458 

QSL CARDS? ? ? “America's Finest.” Samples 25# 

Sakkers, W8DED PRINT, Holland, Michigan, (mention 

"73"). 

SB2DCP MOBILE POWER SUPPLY for SB-33 trans¬ 
ceiver. Excellent condition, with manual, $50.00 J. Bur¬ 
nett, Rt. 2., Box 1511-F, Panama City, Florida 

NEW SB-34 with Mic $345—Heathkit Q Multiplier and 
Transcom Squelch Mod S-309 both for $5, W6BLZ, 528 
Colima, La Jolla, Calif. 92037 

HALLICRAFTERS SX-71 and speaker like new condi¬ 
tion $85.00. Heath DX-35, VF-1 mint $35.00. $110.00 
takes all. E. Eggert K21VJ, 33 Earl St., Denville, N.J. 

DRAKE TR-3 AND POWER SUPPLY, $450 collect. Also 
Heathkit Q-Multiplier, Globe Chief Deluxe with modula¬ 
tor, Globe V-10 VFO, National NC-173. WA0KKA, 1680 
Kalmia, Boulder, Colorado. 

TRADE COLLINS 75S3, 32S3, 62S1, 516F2 and Johnson 
6N2 for Leica M3 or locksmith supplies or 16 MM movie 
outfit, give or take difference. What’s your offer? James 
F, Bingham K71MH, P.O. Box 516, Beaverton, Oregon. 

GALAXY V with AC and DC supplies. All in original 
cartons and like new condition. $435 takes everything 
including mobile bracket and Turner microphone. Victor 
Huvelle, K5MJF. P. O. Box 66282, Houston, Texas. 

TUBES WHOLESALE! Factory fresh, prime quality; 
65 to 70% off list. Year guarantee all types transmitting 
& receiving: newest & obsolete. Send 10# for info. Jul 
Horstman, WA9AVV. 506 Putnam St. Ft. Wayne, Ind. 
46808. 

GALAXY V, AC and DC supplies, speaker console, 
cables. Hustler antenna, 75-40-20-15 resonators, and 
mobile and desk PTT microphones. $510 . . . DX-60 
$55. HG-10 VFO $20. HM-15 $10. Numccron call-ident- 
tymeter $13. Cushcraft 5 element 6 meter beam $10. 
AR-22 rotator $22. Paul Gough, 18 Eliot Avenue, West 
Newton, Massachusetts 02165. 

TRANSISTOR CONVERTERS Low noise, crystal con¬ 
trolled, wired and tested printed circuit. 50-54 me input, 
14-18 me output. $15 ppd. Syntelex, 39 Lucille, Dumont, 
N. J. 07628. 


OUR candidate for the perfect scope, the Domont 336A. The 
answer to high cost onits. Medium persistence tohe, wide hand, 
X and Y amplifiers, foil controls, camera bezel, blower, 37 tabes, 
100 nanosecond cm. trace, widely desired by electronic shops and 
Industry. Used until recently in a missile industry. Now you can 

save dollars at only . $139.00 

FAMOUS! Domont 304A scope. Used In space Industry. Vertical 
gain 23 millivolts per inch, rise time 2 microseconds or less, 
works to DC. sweep freq 2 cps to 30 kc. 20 tubes, size 13x9x19, 
weight 50 lbs. This is a modern ail purpose scope which may be 
used In any shop or industry for general eleetronie work. $84.50 
NEVER offered anywhere but here! IF-Audio strip from ARC-21. 
Provides AVC, AGC. ANL. squelch, 3 stages of audio, BF0, 3 
seleetlvitles, 2 mechanical filters, 3 IF frequencies (input 1800 
ke.. 300 ke. and 105 kc.). Just add a front end and the 16 
tubes in the strip will do the rest. Makes a good fixed fre¬ 
quency receiver for any network, MARS, Unicom, CB, AM or SSB, 

etc. Conversion information free. A real value at . $12.50 

SP-600 RECEIVERS, general purpose, 540 kc. to 54 me., ex¬ 
cellent on SSB, CW and AM, xtal selectivity, S meter, 20 tubes, 

very low drift. Compare our price with others.$325.95 

Send stamped addressed envelope for list 
THE R & C WILSON COMPANY 
Box 393, Littleton, Colo. 80120 


CQ de W2KUW 

5% BONUS!! 

Paid over any top offer for any piece of aircraft or 
ground radio units, also test equipments. All types of 
tubes. Particularly looking for 4-250 • 4-400 • 833A 

• 304TL • 4-1000A • 4CX5000A et al. 17L • SIX 

• 390A • ARM • GRM • GRC • UPM • URM • USM 
units. 

TED DAMES CO. « 310 Hickory St„ Arlington, NJ. 


ARNOLD'S ENGRAVING 


ARNOLD 

WA2ZHA 

AMATEUR RADIO CLUB 

BLACK WITH WHITE LETTERS, V/ 4 x 3’/ 4 " 

AMATEUR CALL PINS $1.25 

ARNOLD LINZNER 

2041 LINDEN ST. RIDGEWOOD, N.Y. 11227 



NAME YOUR PRICE! 

COLUMBIA wants — needs — and MUST 
BUY equipment—NOW! If your gear is 
in reasonable condition — name the price 
you want for it — and it's a deal! Tell 
us the best price you were offered — and 
we ll TOP IT! We urgently need: ground 
and air communication equip., teletype, 
GRC, PRC, ARC, ARN, and Test Equip. 
If you write us this week — we'll even 
pay freight! Nobody out-deals Columbia! 

SPECIAL OF THE MONTH! 
COMMAND RECEIVER! 

3 — 6 Me. . 

Excellent condition. $1A.99 

Like New. Only. I V 

COLUMBIA ELECTRONICS, Dept. S 
4365 West Pico Blvd. 

Los Angeles, Calif. 90019 


Collins 32V1 

$129 

Globe 4 (Klb 

$199 

Collins KWM1 

275 

Globe LA-1 

45 

CE-10B and 45SVF0 

85 

Globe DSB 100 kit 

45 

Drake TR:i and ACS 

495 

Gonsrt G-77 

59 

brake 2B 

189 

SX-99 

65 

brake 2BQ 

25 

IIT-40 

45 

Write 

for Csed 

Equipment List 



FRECK RADIO AND SUPPLY CO., INC. 

38-40 Biltmore Ave, Asheville, N.C. 2SS01 
T. T. Fn-ck II I Wl. W. F. Beck K4Q0K 
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W2NSD/1 

never say die 


Last month I wrote describing the first few 
weeks of my trip . .. the fun side, with hunt¬ 
ing and safari in “darkest” Africa. This month 
I’d like to tell you about the more serious side 
of my trip . . . my visit to six African countries 
and eleven Asian countries. 

Since the balance of power in the ITU has 
changed to the Afro-Asian countries and the 
survival of amateur radio through the next 
ITU frequency allocation conference is largely 
dependent on the support we will get from 
these countries. I wanted to find out as best I 
could what the amateur radio situation is in 
these countries and perhaps what might be 
done to improve it. I wanted to find out just 
how much amateur activity there was, how 
much of it was by Europeans and Americans, 
and how much by locals. I wanted to find out 
what the possibilities were of getting more 
local operators and what, if anything, could 
be done to help expand amateur radio in these 
countries. I wanted to find out what sort of 
support amateur radio is getting from the 
governments of these countries. 

After visiting these seventeen countries and 
talking with the leading amateurs in these 
countries I think I see a fairly clear pattern. 
While the picture looks, on the surface, very 
black indeed and I found virtually no ama¬ 
teurs with any word of encouragement about 
our future, I believe that, even though the 
time is desperately short, we can accomplish 
enough in the time left to us to give us a 
chance at survival. 

Our basic problem is not that the govern¬ 
ments of these countries are against amateur 
radio . . . our difficulty is that they are almost 
completely ignorant about it. I don’t know if 
I can get across to you the vacuum here. For 
instance, I was talking with the Minister of 
Communications for a country . . . this is the 
top man who is responsible only to the Prime 
Minister. This chap was under the impression 
that amateur radio had to do with taxi two 
way communications, ship-to-shore radio, doc¬ 
tor calling services and the $10 C-R hand- 


talkies he had seen advertised in America. 

Our strong point with all of these countries 
is that they need amateur radio , . . they need 
it badly . . . desperately. The weak point is 
that they don’t know tbev need it. The job 
that has to be done then is twofold . . . first 
we must make them aware of the tremendous 
importance of amateur radio to their countries 
and secondly we must work with them to nur¬ 
ture it there. 

You know, it’s funny, but I’ve found that 
though most of us realize the value of amateur 
radio to our countries, few of us bring this 
point up when we have an opportunity to put 
in a good word in the right place. We tend 
to brag about the much less vital benefits of 
our hobby such as our ability to provide com¬ 
munications in time of emergency, our value 
as a training ground for military needs, our 
propaganda value in our contacts with other 
countries . . . tourism, etc. All these are un¬ 
deniable benefits that a country derives from 
amateur radio . . . but the one single most 
important point is often missed. 

One of the most fundamental and important 
needs of any country that is trying to develop 
is communications. A country can only devel¬ 
op as fast as its communications permit it. 
Communications is absolutely basic. Without 
communications you don’t have business, you 
don’t have government, you don’t have a 
country. And without people to build, install, 
operate and repair the communications you 
don’t have communications. 

The key to providing the people for com¬ 
munications is obviously amateur radio. Our 
hobby provides the spark of interest which 
attracts fellows in their teens into communi¬ 
cations and electronics. In practice we find 
that at least half of these who get interested 
in amateur radio eventually go into electron¬ 
ics and communications. We find that a 
country that encourages amateur radio auto¬ 
matically develops a generous supply of self- 
trained and interested men who are ready to 
help the country grow. When there is an ade¬ 
quate supply of amateurs in a country there 
is no need to bring in outside experts at high 
salaries or to set up expensive state-run tech¬ 
nical training courses which produce men with 
book learning and no practical experience. 
Further, the amateur does not turn out to be 
the technical graduate who will never sully 
himself by actually working with equipment. 
He knows the gear ... he has worked with it 
and he jumps in when something has to be 
done. 

It is no wonder that the countries, without 
(Continued on page 108) 


2 


73 MAGAZINE 



Editor’s Ramblings 

Paul Franson WA1CCH 


Zip 

We have completed the work of adding zip 
codes to all of our U.S. address stencils. It 
cost quite a bit, but we’re happy to do this if 
it means that we’ll get better mail service and 
that postage rates won’t go up. 

All of our stencils are now arranged by zip 
codes, so whenever you write us about your 
subscription, we must have your zip code. 
Please don’t forget this very important part 
of your address. 

We’d also appreciate your checking your 
address label to make sure that the zip code 
on it is correct. It’s very difficult for us to 
check them here, and the Post Office may not 
deliver your magazines after the first of the 
year unless the zip code is correct. 

We are also installing an IBM data proc¬ 
essing system to improve mail deliveries, our 
handling of subscriptions, and our bookkeep¬ 
ing. We expect it to speed up all of these 
things after it’s working properly. The first 
issue of the magazine we will mail with this 
equipment will probably be the February 
issue, the first mailing in 1967. We’re hoping 
that the change from our present system, 
which we’ve outgrown, to the new one will 
be smooth and orderly. Realistically, we 
imagine some problems will probably pop up 
and hope that they won’t be too rough. 

Changes in 73? 

73 readers often ask us “when” we’re going 
to change to the square-back “perfect” bind¬ 
ing used by QST and CQ. The obvious im¬ 
plication of their question is that perfect bind¬ 
ing is superior to the binding we now use, 
which is called saddle stitching. I’m not so 
sure that they’re right. Maybe this is a good 
time to discuss the two bindings and point 
out the advantages and disadvantages of each. 

Saddle stitching offers a number of advan¬ 
tages: The major two are that it’s cheaper 
and faster to bind this way than to perfect 
bind. These two considerations alone have 
made saddle stitching very popular with 
weeklies and other timely magazines such as 
Newsweek, Saturday Review and Business 
Week. Saddle stitching seems more up-to- 
date than perfect binding, probably because 


so many very popular, “in” magazines such 
as Playboy, Scientific American, Car and 
Driver and the New Yorker, use it. 

Saddle stitching offers two big advantages 
to advertisers. Saddle-stitched magazines tend 
to fall open at their center, giving the adver¬ 
tiser who takes the two center pages of the 
magazine extra reader attention. That’s only 
good for one advertiser per month, though. 
But all advertisers who take facing pages 
(called a spread) find that their ads are more 
impressive in a saddle-stitched magazine than 
in a perfect-bound one. 

But the advantages listed above mean little 
to the average readers of a magazine. They 
help advertisers and publishers, not readers. 
The big appeal to readers of a saddle-stitched 
magazine is that it permits the magazine to 
open flat. 73 stays open when you’re trying to 
build a project from it without the traditional 
two transformers. If this seems a minor item 
to you, you must not do much building. For 
that matter, many people have devised 
gadgets to hold QST open in the workshop. 

Various advantages of the square back 
(perfect) binding, like those of saddle stitch¬ 
ing, are important to different people. For 
the person planning a magazine (in this case, 
me), perfect binding is much more versatile. 
It’s far easier to handle booklets and other 
inserts and special color arrangements with 
perfect binding since a perfect-bound book 
is made of a number of smaller booklets 
bound together. A square-back magazine 
looks thicker and more substantial than a 
saddle-stitched one of the same size, as you 
can see if you compare a recent CQ (112 
pages) with a 73 (128 pages). The smaller 
CQ looks thicker. The square back also makes 
a convenient surface for printing the issue 
number, so that it’s easy to find a particular 
copy in a random stack. However, most peo¬ 
ple who keep old magazines for reference 
keep them in binders, so that this doesn’t 
seem to be very important. 

1 think that the main reason so many hams 
(especially older ones) prefer the square back 
is that they’re used to it. After all, QST and 
CQ have always been that way, so all ham 
magazines should be the same. We’ve run 
into that attitude about many other things as 
(Continued on page 120) 
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Bill Hoisington K1CLL 
Peterborough, N.H. 


80 Watts on 
Two Meters for $80 

Here’s the two meter version of Bill’s very 
popular 50 watts on 50 MHz for $50 in the June 73. 


We all know superhet receivers—well, here’s 
a superhet transmitter, in fact three of them. 
Two work poorly, but one works very well. 
It uses a rock-bound VFO! It’s easy to build 
and low in cost. You too can build it, but just 
pay attention to all the little details. 

The problems facing the superhet trans¬ 
mitter designer are much the same as those 
that bedevil the multi-conversion superhet 
receiver man, but in reverse! 

1. We have transmitting images instead of 
receiving images, licked by moving the 
oscillator further away from the desired 
frequency. 

2. We also have oscillator instability and 
oscillator hum modulation, to be cured by 
putting the variable oscillator down on a 
low enough frequency, which means not 
higher than ten meters, and preferably 
much lower, like 3 to 5 MHz, and then 
adding it in, not multiplying it. 

3. This last remedy demands more than 
one conversion to get on two meters for a 
no-compromise job. Sounds familiar? 

If you try to do it with only one conversion, 
you have to accept compromises and be care¬ 



ful in your crystal and frequency choices. Or 
use more tubes. Or think about new circuits 
such as the tripler-mixer. It can be done, but 
you may not like some of the results. The first 
two transmitters are interesting, but partially 
unsatisfactory, but the third described is al¬ 
most perfect! 

Difficulties met oil two meters 

The two meter designer meets many more 
difficulties on two than on six. These stein 
mainly from the higher frequency. If you use 
the same type of crystals (that is, no higher 
than 40 to 60 MHz) you have to use a stage 
of frequency multiplication. The reduced cir¬ 
cuit gain experienced at two meters requires 
more amplification (more tubes) to reach a 
given power. And this is more trouble on 
two as tubes begin to show their transit-time 
losses and lower input impedances. 

In spite of this, or you might say because 
of this, I spent considerable time and effort 
in developing this circuit to keep the number 
of tubes at a minimum. I developed a brand 
new circuit (at least to the best of my knowl¬ 
edge) but its rf output was too low. 

Details are important on two meters: the 
amount of gain per stage, how to conserve 
this gain, grid tuning, practical low cost 
construction, and so forth. So pay careful 
attention. 

One tube, two meters 

Here’s my one compaction, crystal oscillator, 
VFO, tripler-mixer, with two meter output. 
(Do not build this one. A better circuit is de- 


Bill Hoisington K1CLL, former W2BAV and 
2BAV is well-known to all 73 readers for his 
many construction articles on VIIF and UI1F 
gear. Bill has been licensed since 1923. 
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scribed later.) But believe me, this was not 
done for a stunt! I decided to keep the VFO 
feature at all cost for two meters. It’s not yet 
an absolute necessity at all times for getting 
a QSO on two, but there are lots of times 
when you cannot make a desired contact with¬ 
out the VFO. If you set up the rig in a dif¬ 
ferent location, or on a hill-top, and hear 
some local lads chatting away, where are you 
without VFO? This occurs plenty at home 
also. 

The 6AFII works fine as two separate 
oscillators and a mixer, with its two triodes 
and one pentode. Where oscillators on 
separate frequencies are deliberately coupled 
to a mixer, there is no nuisance reaction be¬ 
tween sections. I say nuisance advisedly 
because when used for certain other purposes 
there can be nuisance reaction, such as, for 
example, when trying to use one of the triodes 
as a low level audio stage and one of the 
others as an oscillator. 

Every time I use the “video” type pentode 
of the 6AF11 as a mixer with crystal controlled 
energy on the grid and low-frequency variable 
addition frequency on the screen it works like 
a charm. 

However, in going to two meters using the 
same tube layout as on six, plenty of difficulties 
showed up right away. 

I did not want to go to a crystal of over 100 
MHz (too expensive and too touchy) so had 
to frequency multiply. But that used up the 
two triodes right away! After spending some 
time on the bench with an external mixer, 
with much poorer results, I suddenly hit on 
the idea of using the tripler as a mixer also. 


es 

TRIMMER 



Fig. 1. Compoctron crystal oscillator, tripler- 
mixer, and heterodyne VFO with two meter output, 
from one tube. This circuit is not recommended. 
It gives enough drive for a 5763 amplifier, but 
not for an 80-watt final. 

Well, why not? Plenty of triplers on VHF- 
UHF have been modulated by voice (and 
other things!). So, I fed 45 MHz into the grid 
and modulated the screen with low frequency 
from the other triode used as a 9 to 11 MHz 
oscillator, and lo and behold, just as theory 
predicted (this time theory worked) out came 
one of the “side-bands,” none other than 144 
MHz. It was nice and stable to adjust from 


1/3 SAFii I/3 6AFI! I/3 6AFB 



Fig. 2. Single conversion heterodyne mixer tor two final, but not enough stability and too much 

meter output. Plenty of output to drive a 7984 FM'ing. Don't use it. 
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Fig. 3. Block diagram of the "perfect" two meter, conversion is given in Fig. 4, the second conver- 

superhet, double conversion transmitter. The first sion in Fig, 5, and the final in Fig. 6. 


144 to 146, but had less than 100 mW output. 

The circuit is shown in Fig. 1. It is really 
quite clear if you simply follow through one 
“tube” at a time. The 6AF11 is actually just 
three complete tubes in one glass bottle, so 
it isn’t hard. You can dimly light a number 48 
bulb on the output terminals with about 280 
to 300 volts B plus. 

However, while the two meter output was 
enough to operate a 5763 amplifier, it only 
gave marginal drive for the 80 watter. 1 have 
followed one principle above all others in my 
articles. NO MARGINAL CIRCUITS! It’s 
bad enough for lads with not too much ex¬ 
perience as yet to get a good circuit going. If 
a circuit causes me trouble after 40 years 
experience it must be marginal. Anyway, don’t 
build the above circuit, unless you really like 
to play around. 

Second superhet transmitter 

This also is an intermediate design. It’s 
good, but not perfect. If you want a stable 
VFO transmitter with two tubes for a total of 
$3, which will drive an 80 watt final amplifier 
with only one conversion, you can use this one. 
But it’s intermediate: good, but not perfect. 

Fig. 2 shows the circuit. One of the 6AF11 
triodes is a 60 MHz crystal oscillator. The 
second triode is a doubler to 120 MHz. The 
pentode section of the 6AF11 mixes 120 
MHz from the doubler with the 6C4 24 MHz 
VFO. 

That’s just about it. The pentode plate is 


tuned to 120 plus 24 MHz and there you 
are on 144 MHz. With a single 300 volt sup¬ 
ply from an old radio you can burn out that 
number 48 bulb (120 mW) on two meters, 
but when I put it on the air, I met the Grem¬ 
lins! Everything looked fine: Plenty of drive 
to the final, tuned fine, image 24 MHz away, 
(couldn’t even find it), modulation great, first 
contacts fine. But, as soon as some sharp re¬ 
ceivers were encountered drift and FM were 
noticed. There’s no getting around it, you 
should use more than one conversion on two 
meters—both on receive and transmit. So, 
enough of that, let’s get on into the “perfect” 
job. 

Third try—and success 

This is the one. No compromise here. You 
throw on the exciter and Plonk! Right in the 
middle of the sharp pass-band receiver (both 
yours and his) each time. No drift, no FM, 
and you can operate anywhere you like from 
144 to 146 MHz. Fig. 3 shows the block dia¬ 
gram. The conversion circuit of Fig. 2 is 
retained but the external 6C4 variable oscil¬ 
lator is replaced by the first conversion 6AF11 
shown in Fig. 4. 

A 27 MHz crystal starts the ball rolling. 
Cheap 27 MHz CB crystals are fine. Of 
course, you can use frequencies to suit, with 
other crystals, if you have them. The im¬ 
portant point to get is the general range of fre¬ 
quencies you can use. It’s a good rule not to go 
over ten times in frequency, when converting. 


a 


73 MAGAZINE 




either on transmission or on reception. This 
also holds for frequency division, subtraction, 
or addition. You can do it if you have to but 
then you have to get quite fussy and use elab¬ 
orate filters, etc. 

Note carefully that the first conversion uses 
subtraction instead of addition. If you have a 
rock 3 to 5 MHz lower than 22.5 or use a 
different second conversion frequency you can 
add. Just don’t stray too far from the indicated 
frequency. Say 110 to 125 MHz for the sec¬ 
ond conversion and 19 to 34 MHz for the 
first. 

The second triode is the low frequency os¬ 
cillator. Note that with subtraction instead of 
addition you tune to 4.6 for 144, and to 3.6 
ior 145 MHz. Learning these tricks will be 
useful for you in years to come, if SSB takes 
over completely. 

No special precautions are needed on the 
VFO when using double conversion. Haven’t 
used a voltage regulator yet. 

This low frequency oscillator feeds into the 
pentode screen and there you are out on 22.5 
over to the second conversion. I used a link, 
L5, over to the second conversion stage be¬ 
cause while L4 on 22.5 does tune nice and 
sharp, there are other frequencies in there to 
keep down. Such as the crystal on 27 and the 
plus frequency on 31 MHz. Also I’m using at 
present an untuned grid on the final. Use a 
number 48 bulb link coupled to L4 to tune up, 
also use a wave meter. Check for 22.5 to 24 
MHz and you’ll be doing fine. If you use dif¬ 
ferent crystals than I did you will check for 



Fig. 4. First conversion section of the ideal trans¬ 
mitter. It puts out o stable signal on 22.5 to 23.5 
MHz. 


the corresponding points of course. The bulb 
should almost burn out. A brown head .9 watt 
or a blue bead 1.5 watt bulb can also be used. 

The second conversion is shown in Fig. 5. 

I used a 60.75 MHz crystal because it was 
in the junk box. And it worked fine. As men¬ 
tioned above, you can use others but I would 
advise staying in the 55 to 65 MHz range 
for doubling to 110 to 130. With a little re¬ 
generation from Lll the 60.75 rock takes oft 
every time and the circuit has plenty of output 
and handles just as well as any lower fre¬ 
quency crystal. You will need a regenerative 
connection in the crystal grid circuit, the plate 
on one end of L10 and grid on the other end 
of Lll. Use a tuned diode to check for 60 
MHz output from L10.° C5 should be 
coupled lightly at first to the doubler grid, 
then advance C5 for more drive to the 
doubler. You will find that C5 at maximum 
will overlead the crystal oscillator. Be sure 
to adjust Cl so that the oscillator starts every 
time. This condition does not occur at maxi¬ 
mum rf output but backed off a little. 

This 60 MHz output goes to the doubler 
grid, whose plate is tuned to 121.5 by L12 
and Cl2. The pentode input capacitance is 
sufficient for parallel resonance without any 
capacitance across LI2. 1 did have one there 
but removed it. 

The 22.5 MHz variable frequency input 
from the first conversion is link coupled by 
L13 to L14 and applied to the pentode screen 
by C14. Vary the coupling of this link for full 
drive to the screen with the least possible 
coupling. Just in passing, everything went 
smoothly in this circuit. This has almost al¬ 
ways proved true. Try to cut down on com¬ 
ponents and you run into trouble. Put in the 
stuff necessary, and it goes good. 

So, after tune-up, the 121.5 and the 22.5 
add in this pentode and come out on the 
plate as 144 MHz. Be sure to peak up on 144, 
not 121.5 MHz. You can also find the 121.5 
minus 22.5 MHz, if you look for it, but it will 
be no trouble. 

You should have about 85 to 90 volts on 
the plate coil of L10 in the operating condi¬ 
tion. Do not go over this voltage as those 
VHF crystals are nice and stable as long as 
you keep under 100 volts on the triode plate. 

You will find about a half watt or so out on 
144, enough for that big final. Well, it is big 
for Two’er or Oonset lads. 

The SO watt final 

A previous model of this one was described 
in the July ’66 73, so we’ll just touch on the 
improvements here. Fig. 6 shows the circuit. 

° Sec p. 20 in June ’63 73. 


10 


73 MAGAZINE 




LIO - 5 TURNS,1/2“ DIA.,16 T.P.I. 

Lll - 5 TURNS WSIDE.I/4 - DIA, 

LI2 - 3 TURNS NOiie,S/8*OIA.,l/2*LG. 
LIS - 2 TURNS, LOOSE-COUPLED TO LI4 
LI4 - B TURNS, 1/2" D|A„ 16 T.P.I. 

LIS - A TURNS NO.I2,3/8‘OIA.. |‘LG. 

LI6 - 3/4 TURN FOR LINK OUTPUT 

COR MORE FOR COUPLING TO GRID 
OF 7984) 


Fig. 5. Second conversion of the two meter trans- gives output on two meters. The crystal used is 

mitter. An input of 23 MHz from the first section 60.75 MHz. Output is about half a watt. 


The grid circuit is simplicity itself but does 
warrant some discussion. The input capaci¬ 
tance (and some usually unmentioned 
inductance) reduces the size of any ordinary 
lumped inductance you might wish to put 
in as a “grid circuit.” The choice for now is 
a quarter wave fixed tuned tank as shown in 
Fig. 6. A full wave circuit was tried but so 
far was not any great improvement, other 
than to allow link coupling, which you can¬ 
not use with the quarter wave circuit shown. 
It tuned nicely but showed signs of self¬ 
oscillation. If you remember, neutralization 
had to be used in the six meter unit. Note that 
the amplifier must be next to the exciter. 

By simple cut and try the grid coil was 
worked out. This puts the grid on 144 MHz., 
fairly broadbanded, and works like a charm. 
Through the 25 kli grid resistor, there is 
about 1/2 mA of grid current. Try for 2 mA 

A real good plate dip is obtained along 
with a zippy noisy arc from a pencil test on 
the plate while dipped from 200 m A to 50 m A 
or so. This not quite the roaring flame you get. 
with the switching six and two 200 watt final 
with the 4X250 (see 73, April 66) but it does 
light a 50 watt bulb to dazzling brilliance. 

And reports on the air are all good. Modula¬ 
tion was provided by the old standby with 
a pair of 6L6GC’s. See June 73, page 20. 

Reports were “At least 100% modulation”, 
“Clear”, “Excellent”, etc. Stability was 
checked with a number of QSO’s, one with 
a receiver (with 2 kHz bandwidth) receiver 
40 miles away. Anyway, on selective receivers 
it comes right on at the same frequency every 
time. And last night I had the opportunity of 
checking with a Collins 75S1 and over some 
ten minutes he had not touched the receiver 
dial. 

No FM either. This can be nasty. Some¬ 


times VFO’s can get some final rf on their 
grids. The result is a slight amount of FM 
which shows up as unsymmetrical modula¬ 
tion. That is, the modulation is not the same 
on each side of the carrier, and maybe the 
middle is mushy. If you get this condition 
(you won’t with this rig),you’re in for trouble 
as it is real hard to get rid of, unless you 
build a new and different rig. 

So, what more do you want from $1 per 
watt? 

Conclusions 

If you build this rig as shown you will get 
a real feel for a genuine “professional type” 
transmitter. 

Take the time to tune up the various coils 
and frequencies and you will be rewarded 
with a rock-stable fully modulated 80 watt 
VFO rig for two meters. You’ll enjoy building 
and using it. 

. . . K1CLL 

3 TURNS BRASS STRAP, 



Fig. 6. 80 watt input 7984 final for two meters. 
See the July 73, page 67, for layout of the final 
amplifier, which is very similar to the linear shown 
there. 
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Yesterday's ham receiv¬ 
ers were much simpler 
than the ones used to¬ 
day. Here's a crystal set 
that still works well and 
receives local stations. 


Howard Pyle W70E 
3434 74th Avenue, S.E. 
Mercer Island, Washington 


The Novice Class 

. . . then and now 


Although the amateur Novice license has 
been established for only a relatively few 
years, amateur radio has always had a novice 
class even from its’ earliest pioneer days. 
Webster defines a ‘novice’ as “ . . . a person 
new to a particular activity; a beginner . . 
Obviously, at the turn of the century when 
“wireless” telegraphy first electrified the world, 
even the early scientists and operators were 
little more than ‘beginners’ in a new art. News¬ 
papers and magazines devoted much space 
to the new miracle of communication with¬ 
out wires or other connecting medium other 
than the space around us, then popularly 
referred to as the ether. Numerous published 
pictures of wireless telegraph installations 
seemed to indicate that the equipment required 
was relatively simple ... a coil of copper 
tubing, a few glass jars or plates and a con¬ 
ventional telegraph key formed the nucleus 
of transmitting equipment. A receiver was 
even simpler; a spoonful of iron and nickle 
filings, a pill bottle, a telephone receiver and 
an electric door bell put the budding ‘novice’ 
in wireless telegraphy in business! From there 


on out it was then, as it is today, simply a 
matter of experimenting, reading all the 
related literature he could lay his hands on 
(it was woefully scarce in early days), sending 
for the few rather skimpy catalogs then availa¬ 
ble and drawing on his own initiative and 
imagination. 

In the early 1900’s a rather considerable 
number of lads (and yes, even a few lassies) 
as well as a more mature class, were seriously 
experimenting with various electrical devices. 
A battery of dry cells filched from pioneer 
garages (outgrowth of the village backsmith 
shop) where they had been east aside after 
short service in the horseless carriages of the 
day, could be made to produce intriguing 
results. Bells could be made to ring, buzzers 
to buzz, both surreptitiously removed from 
the kitchen wall! Tiny lamps could be made 
to glow and could be turned on and off at 
will by switches fashioned from tacks and 
pieces of tin. Through reptition, these limited 
experiments were becoming a bit boresome; 
the embryo Edisons were casting about for 
broader outlets for their inventive imagina- 
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tions. And tlien came “wireless”; a whole 
new field with unlimited possibilities! What 
more natural than that the young devotees of 
the electrical Genie turn to this new science? 
And they did . . . literally by the scores! 
Our first novices were thus born; they knew 
little and had much to learn. That they did 
learn is overwhelmingly attested by the status 
of the several hundred thousand members of 
the amateur fraternity today. They are skilled 
not only in actual communication but are 
continuing to contribute awesomely to the 
development of continually improving appara¬ 
tus with which to accomplish such communica¬ 
tion through space.That is the “then” of the 
novice, as used in our title .... how about 
the “now” ? Let’s see. 

The amateur radio novice of today is an 
acknowledged beginner in a field which oilers 
unlimited opportunity for exciting adventure 
both in communicating with others of his class 
and in fabricating relatively simple equipment 
with which to do so. We use the term “rela¬ 
tively simple” guardedly; by no stretch of the 
imagination are the transmitters and receivers 
of the present-day amateur as simple and free 
of complication as the spark coils from a 
Model T’ Ford, a few used glass photographic 
plates or quart fruit jars and a spool of wire 
painstakingly wound on an oatmeal box, all 
forming the nucleus of the pioneer amateur 
‘wireless’ station. International law has long ago 
ruled out the spark coil and his big brother, 
the ‘spark’ transformer. Vacuum tube trans¬ 
mitters sounded the death knell of the crystal 
receiver . . . the continuous waves generated 
by tubes are impossible to receive on a ‘crys¬ 
tal set’. The one exception is amateur radio 
telephones; a nearby, relatively powerful ama¬ 
teur radiophone can still be heard using a 
crystal detector but it is a pretty sorry substi¬ 
tute for a modern vacuum tube receiver; now 
the tiny ‘transistor’ is even beginning to re¬ 
place vacuum tubes in recent ultra-modern 
amateur equipment! 

So, what does the now legally recognized 
novice class of radio amateur do about it? He 
has entered the amateur rank of his own 
volition; he has been attracted to it through ac¬ 
quaintance with one or more others who have 
entered this charmed land; perhaps he has 
been a short-wave listener, intrigued by the 
many and varied conversations he hears on 
the ham bands . . . possibly he has even 

been engaged in Citizen’s Band communica¬ 
tion or has done a bit of playing around with 
walkie-talkies. Regardless of the magnet 
which drew him, his interest has been suffi¬ 
ciently fired to warrant his initial attendance 
at a meeting of the local ham radio club at 


the invitation of an enthusiastic neighborhood 
ham. 

The fateful evening arrives and they set 
out to join a motley group assembled in a 
spacious basement room at the local church. 
Neat but comfortable clothed are doctors, 
lawyers, beggarmen and . . . well let’s leave 
thieves out of it, shall we? Nevertheless, all 
walks of life represented and all age groups 
. . . teen-agers on up through the more 

mature and the senior citizens; even perhaps 
an octogenarian or two . . very likely a few 
of the charming sex as well! Folding chairs 
provide generous seating area, a desk up front 
for the club officers and a table at one side 
plentifully loaded with a heterogenous assort¬ 
ment of, to our newest novice, a ‘wierd’ col¬ 
lection of electronic odds and ends; objects 
for a raffle or auction at the close of the ses¬ 
sion. 

Our novice . . . shall we call him Joe? . . . 
is casually introduced to several of those 
present and is almost at once mystified by 
unfamiliar words lightly bandied about. Yagi 
... 7 meg band . . . ZL’s . . . per-selector 
. . . notch filter ! ! Bewildered at the outset, 
his confusion continues to mount but at the 
sound of the gavel Joe finds a seat next to his 
sponsor, determined to stick it out. The busi¬ 
ness session of the meeting is conventional . 

. . this he has been through many times 



The underside of this modern noice receiver from 
Conor is for more complex than the crystal set. 
The complexity pays off in far better performance, 
of course. 
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either in school or through membership in 
other organizations. Finally a rap of the gavel 
ends the formalities and the president intro¬ 
duces the speaker of the evening. A good 
talker, he has chosen "Coax Cable vs. Twin 
Lead” for his subject. It’s a good presentation 
making some valuable points for many but to 
Joe . . . well this mysterious thing called 
‘ham radio’ looks pretty remote if he is going 
to have to absorb this kind of stuff! 

A welcome respite is next provided with a 
round of coffee and doughnuts on a self- 
service table, in exchange for a nickel or a 
dime dropped in an old shield can serving as 
a cash box. Then the auction follows; happily 
the auctioneer has a keen sense of humor and 
Joe rather enjoys the horse-play although 
much of the gear which changes hands is 
totally unfamiliar to him. Disposal of most of 
the equipment winds up the evening and amid 
a chorus of “CUL”, “73” and similar monkey 
chatter the gang high-tails it for the home 
“QTH” and a bit of “DX”! To his pal’s query 
on the way home, “How’d you like it Joe . . . 
think you still wanna be a ham?” . . Joe re¬ 
plies, “Well, it sounds like it might be fun all 
right once a guy catches on but all those 
crazy terms; right now they throw me . . . 
hey, what does “QSO” mean anyway?” There 
you have it ... a ham is born! In the next 
two weeks until the club meets again, Joe 
mulls it over . . . maybe thumbs through with 
a more than casual interest, the few electronic 
magazines at the local drug store. “It might 
be fun at that but gee, can I ever learn to talk 
their language?” he ponders. Conquering the 
mystifying jargon of hamdom seems to form 
an almost impossible barrier but it’s a safe bet 



Here's the front of the Conor novice receiver. Co¬ 
nor kits are distributed by the National Radio In¬ 
stitute of Washington, D.C. 


Next month well start a new series 
of articles for 73 on the adventures of a 
new ham as he becomes interested in 
ham radio, progresses and learns. The 
series, which will appear monthly, will 
be written by Hoivard Pyle W70E, one 
of the best known and most prolific of 
ham radio authors. Be sure to be with us 
each month! 


to say that Joe will be on hand for the next 
and many more club meetings! 

All right, we’ve taken our embryo ham over 
the first hurdle; rubbing elbows with kindred 
souls. The next few weeks only contribute 
more to his confusion but gradually a few 
feeble glimmers of light break through the 
electronic fog. He has even progressed to the 
point where on meeting one of his club ac¬ 
quaintances, he casually greets him with, “Hi, 
how’s DX?” and leaves with “. . . so long and 
73” ”... definitely Joe is on his way! 

The preceding paragraphs are of course, 
simply a hypothetical exposure to the early 
stages of a disease known among the fraternity 
as ‘hamitis’. It is the first timid pointing of the 
feet down the pathway to a glorious and 
richly rewarding hobby which can, and often 
does, lead to a profitable lifetime career in 
electronics as well. The next step of course is 
serious entry into this mystic realm by ac¬ 
quiring the popular ham magazines, perhaps 
one of the several handbook familiarly termed 
the “ham’s Bible” and a manual or two dealing 
with amateur radio construction practice. Cata¬ 
logs from the numerous electronic mail order 
houses are sent for and, on arrival, carefully 
pored through ... in each reading a little 
more familiarity with heretofore strange words 
and phrases is acquired; Joe has his feet wet 
now and is eager to learn to swim! 

I’d like to take you through Joe’s subsequent 
adventures in the marvelous realm of ham 
radio. His initial efforts to master the code 
. . . build a simple piece of gear . . . study 
for his novice examination and eventually 
pass it. Carry him right on through building 
his first transmitter and joining the gang in 
that wonderful world of hamdom. If you’d like 
to pursue Joe’s adventures in the trials and 
tribulations besetting the newcomer to ham 
radio, watch for the series starting in next 
month’s 73. We’ll lead Toe by the hand through 
the electronic maze which will eventually pul 
him in line for a shack full of gear and walls 
plastered with world-wide QSL cards. 

Next month: Joe tackles the code. 

. . . W70E 
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Don Wiggins W4EHU 
7110 Cane Hills Circle 
Orlando, Florida 


Tuning the RTTY Signal 


Use a simple adapter to 


It we wish to get the best possible operation 
from our RTTY gear, it is important that our 
receiver be correctly tuned to the incoming 
signal and that the shift on our FSK be cor¬ 
rect. This article will discuss the proper tun¬ 
ing procedure for use with audio type RTTY 
converters and will describe a simple easily- 
constructed tuning indicator. 

Fig. I illustrates graphically the proper re¬ 
lations between the receiver tuning and BFO 
setting that we need for best results. In the 
correctly tuned illustration, an optimum if 
selectivity curve is shown, with a bandwidth 
just wide enough to pass the entire FSK spec- 



(B) 


Fig. 1. Tuning of RTTY signals. In A, the RTTY 
FSK signal is correctly tuned in a receiver with the 
ideal if passband and the BFO is properly set. In 
B, the BFO is improperly set with the mark signal 
in the if passband and the space signal out of it. 
The distance from the BFO to the if center should 
be 2550 instead of 2250 Hz. 


simplify tuning RTTY. 


trum. Obviously, the tuning is most critical for 
this bandwidth. Note that the BFO should be 
set 2550 Hz away from the center of the if 
passband. It doesn’t make any difference 
whether the BFO is above or below the if fre¬ 
quency—this will only swap the MARK and 
SPACE tones. The incorrectly tuned example 
shows the BFO set too close to the if fre¬ 
quency. Here, the SPACE frequency will “fall 
off” the edge of the if curve causing it to be 
weaker than the MARK signal. This will result 
in errors, particularly when noise or fading is 
present. If your receiver has a wider passband 
than 1200 cps, the tuning will not be as criti¬ 
cal., However, it is very desirable to have the 
FSK signal centered in the passband. We then 
have the maximum tolerance for drifts, mis¬ 
timing, etc. 

So we see that we need to do two things. 
First, get our BFO settings correct and, sec¬ 
ond, be able to accurately tune in the RTTY 
signal so that it is in just the right place in the 
if passband. The answer to both these require¬ 
ments is a good tuning indicator. An addi¬ 
tional advantage of a good indicator is that 
we can set the shift on our transmitter cor¬ 
rectly. 

Types of indicators 

Many different devices have been used for 
RTTY tuning indicators. A list might include: 
Zero-center meter across discriminator 

load 

Neon bulbs on keyer output 
Electron-eye tubes on the MARK- 
SPACE detector output 
Variable-angle scope display 
Flipping-line scope display 
Detected-pulse scope display 
Scope cross-pattern. 

Most RTTY’ers have their favorite indicator. 
However, the display which seems the easiest 
and fastest for the newcomer to learn to use 
is the cross-pattern oscilloscope. This method 
was originated by Merrill Swan W6AEE, one 
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Fig. 2. Circuit of a scope tuning adapter for RTTY. 


of the pioneers in ham RTTY. In this type of 
indicator, a correctly tuned signal with correct 
shift will produce a perfect cross on the scope 
face. As you tune through an RTTY signal 
with the receiver dial, the cross will first be 
small and will attain its maximum size when 
the signal is correctly tuned and then will get 
small again as we detune. If the frequency 
shift of the received station is incorrect, then 
one arm of the cross will be shorter than the 
other. You can experiment with your converter 
to determine if a signal with the wrong shift 
prints best when tuned for maximum MARK, 
maximum SPACE or “in between.” 

Cross-pattern tuning adapter 

Either a standard oscilloscope can be used 
as a cross-pattern tuning indicator or a scope 
tube added to the RTTY converter. The sim¬ 
plest way of driving the scope is to feed the 


horizontal input from one set of the tuned 
circuits in the converter and the vertical input 
from the other set. However, most RTTY con¬ 
verters have relatively low-Q circuits for sepa¬ 
rating the MARK and SPACE tones. The re¬ 
sult is that we get crossed ellipses instead of 
crossed lines as shown in Fig. 5A. Accurate 
tuning is thus more difficult. The solution is 
to build a simple adapter whose circuit is 
shown in Fig. 2. This adapter can be used 
with almost any audio-type converter and can 
drive a standard oscilloscope. It has sufficient 
gain to drive the deflection plates of a 2" or 3" 
cathode ray tube directly. The adapter is very 
simple, consisting of two highly-selective cir¬ 
cuits and a dual triode amplifier. 

High-Q toroids are tuned to the two audio 
tones, which are normally 2125 and 2975 Hz 
These are driven by the two sections of a 
12AX7 which has a high plate resistance. The 
grids of the 12AX7 are fed from the two 
tuned circuits in the RTTY converter. 

It is rather difficult to give exact instruc¬ 
tions on connecting the tuning adapter to the 
many different types of converter circuits in 
use. The best procedure is to experiment with 
your particular unit until you find the points 
which produce the cleanest pattern on the 
scope indicator. However, we can give some 
general suggestions. Fig. 3 shows a block 
diagram of a typical audio converter consist¬ 
ing of a limiter followed by the audio tone 
filters. Two amplifiers feed the detectors whose 
outputs are combined to drive the keyer cir¬ 
cuit. Points which may be suitable for connect¬ 
ing the adapter are indicated. Note that the 
MARK and SPACE adapter inputs are tied 
together when connecting to the limiter out¬ 
put but are separated when connected beyond 
the converter filters. 


'AUDIO F«OM 



Fig. 3. Possible scope adapter connections for a and scope amplifier adapters are shown in Figs. 2 
typical audio-type RTTY converter. Typical scope and 4, but a regular oscilloscope con be used. 







Scope indicator 

As mentioned earlier, a conventional oscil¬ 
loscope can be used in conjunction with the 
cross-pattern adapter as the indicator. How¬ 
ever, for a few' dollars, a separate scope indi¬ 
cator can be easily built. Fig. 4 is a basic cir¬ 
cuit which uses the power supply in the RTTY 
converter or other existing supply for the 
scope high voltage. The scope tube can be a 
2AP1 or similar type which are available 
surplus for two or three dollars. A separate 
filament transformer should be used since the 
cathode is several hundred volts above ground. 
The anode voltage is obtained by deriving a 
negative voltage from one side of the high 
voltage transformer in the converter power 
supply. This voltage will be approximately 
equal to the peak a-c and may give sufficient 
brightness depending on the particular scope 
tube and the transformer in your power sup¬ 
ply. If the pattern is not bright enough, then 
disconnect the ground from the voltage divider 
network and return to the B+ voltage from 
the power supply as shown in the dotted lines. 
This wall put the negative supply in series with 
the positive supply. Be careful not to ground 
the various pots and use insulated shafts for 
safety. 

No centering controls are shown since most 
scope tubes will have adequate deflection plate 
alignment for this use. However, if the pat¬ 
tern is too much oil center, it can be corrected 
by use of a small permanent magnet. The 
magnet is moved around near the scope tube 
and taped to the chassis or panel at a spot 
which gives proper centering. 

Aligning the adapter 

With the adapter connected to the scope 
indicator, the two toroids in the adapter can 
be trimmed to exact frequency. Probably the 

easiest and cheapest toroids available are the 


SSmH loading coils which can be bought for 
less than $1.00 each, although any toroid from 
50 to several hundred millihenries is suitable. 
The approximate values of capacitance re¬ 
quired for 88mH are shown. With an accu¬ 
rate source of audio tuned to 2125 Hz and fed 
to the grid of Vu, the capacitance is trimmed 
across Li to obtain the longest possible line on 
the scope. Similarly, 2975 Hz is fed to the grid 
of Va, and the capacitance across La is varied 
to produce the longest line. Alternately, the 
capacitances could be fixed and turns removed 
from the toroids. 

After the adapter is properly tuned, it can 
be connected to the RTTY converter, as de¬ 
scribed earlier. The scope gain controls are 
then adjusted for the desired size cross-pattern 
and the unit is ready to use. Tuning in an 
RTTY station is extremely simple. Just tune 
for maximum cross size and that’s it! Fig. 5 
shows the patterns obtained for various condi¬ 
tions. 

Receiver tuning hints 

We mentioned earlier that it is important 
to have the BFO correctly set. We would like 
to get our receiver set up so that the BFO is 
in the proper relationship to the selectivity 
curve of the if as illustrated in Fig. 1. Once 
this is done, we should then tune in RTTY 
signals using the main tuning dial, leaving the 
BFO fixed. The following procedure is sug¬ 
gested to get your receiver set in this manner. 
Once this is done, then tuning RTTY signals 
with the tuning indicator is easier and faster 
than CW or SSB! 

1. Turn on your YFO to provide a steady 
carrier. 

2. With AGC on and BFO off tune in your 
VFO signal and carefully peak the signal with 
the S-meter. You now have the VFO signal 
centered in your if passband. 



Fig. 4. Simple scope indicator for RTTY tuning described by K8ERV in the June 1966 issue of 73. 

unit. A transistorized oscilloscope for this use was It con be used as discussed in this article. 
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Fig. 5. Examples of RTTY tuning scope patterns 
for various signal conditions. All patterns except A 
are obtained using the scope tuning adapter. A 
Cross pattern from converter using low-Q tuned 
circuits. B. Pattern with no FSK signal, noise and 
speech only. C. Correct shift FSK, improperly 


tuned. D. Correct shift FSK, correctly tuned. E. 
FSK signal with incorrect shift, peaked on mark. 

F. FSK signal with incorrect shift, peaked on space. 

G. narrow shift FSK correctly tuned. H. Weak FSK 
signal with noise (signal not limiting) correctly 
tuned. The text discusses the easiest method. 


3. Now, turn on the BFO and zero-beat the 
VFO signal with the BFO pitch control. The 
BFO is now tuned to the center of the if pass- 
band. 

4. Detune your VFO 425 Hz higher in fre¬ 
quency. This will produce a 425 Hz beat note 
with the BFO. You can set this accurately by 
operating your FSK (switching between MARK 
and SPACE) and carefully tuning the VFO so 
you get the same 425 Hz tone from MARK 
condition as from SPACE condition. This is 
true since the BFO is in the center, while the 
space frequency is 425 Hz lower and the mark 
frequency is 425 Hz higher. 

5. Now, retune the BFO pitch control to 
produce a 2125 Hz beat against one frequency 
and 2975 Hz beat against the other frequency. 
This setting can be made most accurately by 
operating your FSK and adjusting the BFO 
pitch control for the maximum size cross on 
the tuning indicator scope. Some BFO con¬ 
trols may not have quite enough range to get 
the 2975 Hz beat, but this can usually be coll¬ 
ected by a slight adjustment of the trimmer 

on the BFO coil. 

6. When the proper BFO setting is found, 
ake a mark on the receiver panel of some 

ind so that you can always set the BFO 
pitch control to this position. Always tune in 
FSK signals with the main tuning dial and not 
ith the BFO control. 


Setting transmitter shift 

By using our cross-patterns tuning adapter, 
our transmitter frequency shift can be quickly 
set to the correct value. With the transmitter 
exciter ON and in the MARK condition (key¬ 
board closed), tune in your signal with the 
receiver until the scope line representing 
MARK has its maximum length. Then simply 
depress the break key on the teletype machine 
and adjust the shift control to obtain the max¬ 
imum length line on the scope representing 
SPACE. That’s it! Also, zero-beating another 
RTTY station is very fast and easy with the 
tuning indicator. When calling another station, 
you zero-beat his MARK signal by tuning 
your VFO in the “spotting” mode to produce 
the same line on the scope. You can also op¬ 
erate your break key for a quick check on 
your shift. 

Conclusions 

In order to get the best possible results from 
his receiving set-up, the RTTY’er should un¬ 
derstand how to set his BFO and how to tune 
in the FSK signal. Some form of tuning indi¬ 
cator is almost essential. The simple-to-use 
cross-patterns scope type has been a favorite 
with many and the adapter described provides 
an ideal pattern. . . . W4EHU 
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James Ashe W2DXH 
R.D. 1 

Freeville, N.Y. 


WWV Receiver for $5 


It only takes a few minutes to convert a cheap 
transistor radio to receive WWV on 2.5 MHz. 


Something quite remarkable has happened 
recently. The combined effects of engineering 
research and industrial competition have re¬ 
sulted in really workable radio receivers ap¬ 
pearing on the consumer market at prices of 
around five dollars. These inexpensive radios 
are designed to tune over the broadcast band 
of 550 to 1600 kHz are battery operated, 
have a good powdered-iron core antenna coil, 
and contain five or more working transistors. 
The circuit is installed in a thermoplastic case 
of generally attractive design, and comes with 
a real or simulated leather cover. Discount 
stores, dime stores, and most of the larger 
consumer electronics supply houses offer a 
wide variety of basically similar receivers in 
this class. 


^ INSIDE TRF RCVR 



SUPERHETERODYNE RCVR 


Fig. 1. Block diagram of a typical small superhet 
receiver without an rf stage. Most five-dollar 
transistor superhets closely follow this scheme. 


These receivers are commonly supplied 
with a schematic diagram. In a typical model 
(most of them are about the same; avoid re¬ 
flex circuits) the first transistor serves as a 
common-emitter mixer and a collector-feed¬ 
back tunable local oscillator. The next two 
transistors are if amplifiers at the usual near- 
455 kHz frequency. There is even an AGC 
circuit! A diode detector provides the AGC 
control voltage and the audio to a one-tran¬ 
sistor gain stage. A transformer-coupled two 
transistor push-pull audio output stage, which 
may include a thermistor for compensation of 
temperature effects, feeds the small loud¬ 
speaker. A small phone jack may be wired to 
disconnect the loudspeaker when using the 
low-impedance earphone. The usual arrange¬ 
ment is shown in block-diagram form in 
Fig. 1. 

At the low price of $5.00, a receiver should 
be satisfactory if it works at all! Observation 
is more encouraging than that: most of these 
receivers are considerably better than ‘usable’. 
And they commonly show distinct indications 
of good engineering, such as electrical stabil¬ 
ity, and a clean, relatively open layout. Main¬ 
tenance is not difficult and replacement parts 
or substitutes are easily obtained. Their style 
of construction, although well under MIL 
specs, is far from flimsy. Most of these recei¬ 
vers are not toys: they are real, usable elec¬ 
tronic devices. 

But what are they good for? How their 
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manufacturers must gnash their teeth over the 
usual broadcast fare! It neither informs nor 
impels to action; white noise is more pleasing 
and useful. Some other application must be 
found for one of these attractive devices. A 
lew ideas have appeared in ham magazines 
from time to time: a fix-tuned if for a VHF 
receiver, or a conversion to a simple service 
instrument. A recent QST article suggests 
stripping out most of the circuit to build up 
something almost entirely different. Such dras¬ 
tic revision is not proposed here. It’s a remark¬ 
ably simple job to convert one of these recei¬ 
vers to a usable WWV receiver. 

A little history 

Almost any radio receiving system contains 
an amplifier of some kind. Only the simplest 
ones do not: the crystal receivers built in the 
early days of radio, and still built for some 
purposes, utilize only the incoming energy 
from the antenna. These receivers are insen¬ 
sitive and no longer serve for normal com¬ 
munications work. 

The history of radio is largely the story of 
years of research upon a very central problem: 
how can a smaller signal be made to yield a 
usable result? And the smallest usable signal 
has become very small indeed. Imagine a 1- 
watt lamp and its general illumination of the 
surrounding territory. This represents roughly 
what Hertz had achieved by 1889. Nowadays 
a millionth part of this 1-watt illumination, or 
10- 6 watts, is regarded as a huge signal which 
is likely to overload the receiver. A further 
reduction by another million times brings the 
signal to a workable level, about I0- 12 watts. 


Most amateurs would regard a signal as fairly 
weak at another hundred times smaller: 10- 14 
watts, or about 0.7 microvolts across 50 ohms. 

What did the old-timers do about small 
signals? At first they had to get along with no 
amplifiers at all. Hertz’s spark gap soon yielded 
to improved detectors such as the coherer and 
later the electrolytic, the crystal, and some 
other varieties. There was great emphasis on 
making the most effective use of the signal. 
Much of the early literature is devoted to 
better coupling devices, and there were even 
such things as push-pull crystal receivers. 
Later arrangements used primitive thermionic 
triodes as RF amplifiers at the received fre¬ 
quency, and these developed into the TRF or 
Tuned Radio Frequency receivers which have 
lasted almost up to the present. 

Something really new happened in 1918. 
Edwin Armstrong, then in Paris as an officer 
in the Signal Corps, built a strikingly improved 
kind of radio receiver. A year and a half later, 
in 1920, he received his patent on one of the 
most popular circuit ideas in history: the 
superheterodyne circuit. 

He used an amplifying and detecting sys¬ 
tem that always operated at the same fre¬ 
quency. The designer, engineer, and builder 
could exert their full skill and knowledge 
against the problem of making something un¬ 
compromisingly intended to do the best possi¬ 
ble job. Troublesome tuning, tracking, and 
feedback difficulties were greatly eased by 
this simplification. Then he made his fix-tuned 
receiver respond to frequencies other than its 
own by adding a converter circuit: any given 
frequency fed into the converter could be made 


The WWV receiver just 
before assembling back 
into its case. The anten¬ 
na leads are very fragile! 
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to come out as the right frequency for the fix- 
tuned receiver. The converter could be de¬ 
signed to feed any frequency within a wide 
range into the fix-tuned receiver. This was the 
basic principle that has become one of the key 
ideas of radio electronics. 

His converter circuit is now called the 
mixer, and it is often arranged to perform a 
second function as a local oscillator. It’s easy 
to forget that the if amplifier is really a com¬ 
plete receiver in itself: a TRF receiver often 
fix-tuned to about 455 kHz. This basically 
simple and highly workable idea (the number 
built so far must be in the tens of millions!) 
does have some peculiarities, or depending on 
your point of view, a few shortcomings. This 
simple conversion of a tunable broadcast to a 
fix-tuned shortwave receiver depends on one 
of them. 

Superheterodyne operation 

About 1800, a French mathematician was 
working on a difficult problem. He was trying 
to develop a mathematical description of the 
actual events occurring when a stretched cord 
is pulled away from its resting position and 
abruptly released. He solved his problem in 
a way that some mathematicians of his day 
refused to accept as mathematics. His name 
was Fourier; many modern eletronics hand¬ 
books have tables and collections of equations 
based on his results. 

The question of how a superheterodyne 
mixer works can be studied by Fourier an¬ 
alysis. The engineer writes down a simple 
equation to represent the two frequencies ap¬ 
plied to the mixer input, and then he writes a 
longer, rather hairy looking thing to repre¬ 
sent the output. He writes a Fourier series. 
Then he may red-pencil a circle around one 
or two of the terms and simply ignore the rest. 
The two important terms are (1) a frequency 
equal to the numerical sum of the two input 
frequencies and (2) a frequency equal to the 
numerical difference between the two input 
frequencies. The sum frequency is interesting 
to transmitter builders, and is the basis of 
Hoisington’s one-tube 50MHz. VFO described 
in the June 1966 issue of 73. The difference fre¬ 
quency interests us and receiver builders in 
general. And the terms ignored aren’t really 
gone; they come back sometimes to produce 
unwanted birdies. Fisk’s article in the April 
1966 issue of 73 discusses that problem. 

The little superhet we are about to modify 
probably has an if frequency of 455 kHz. This 
means that its inside TRF receiver (see Fig. 1 
again) is responding to the difference between 
the input frequency and an oscillator frequency 
which must be either 455 kHz higher or 455 


kHz lower than that input frequency. The 
manufacturer practically always chooses an 
oscillator frequency above the received fre¬ 
quency in these little receivers; it simplifies 
necessary adjustments. 

Let us suppose the receiver is tuned to 1590 
kHz. This is still within the broadcast band, 
but very near its upper edge. Its local oscilla¬ 
tor must be operating 455 kHz higher, at 2045 
kHz. Adding 455 kHz to this known oscillator 
frequency, we come to 2.5 MHz as the other 
value which differs by the if frequency from 
the oscillator frequency. If we can make a 
small revision in the input circuit to empha¬ 
size the 2.5 MHz, we will have a WWV 
receiver! 

The conversion 

The appropriate instruments for this con¬ 
version are a grid dip oscillator and an RF 
signal generator. It is not a difficult conversion 
and with care you may be successful without 
the instruments. In either case, try to find a 
short-wave receiver capable of picking up 
WWV before going ahead. Sometimes it 
sounds quite weird. The one-per-second ticks 
are distinctive, and there is a time announce¬ 
ment each five minutes. 

Check the receiver for normal operation be¬ 
fore starting the conversion. If it is working 
properly, tune to just under 1600 kHz, remove 
the battery, and dismantle the circuit board 
from the case without disturbing the tuning 
capacitor. Remove the knob from the capaci¬ 
tor, and fill in the remaining hole in the case 
with a piece of cardboard. A coat of clear 
fingernail polish will improve the cardboard, 
and it may be held in place with some glue 
or epoxy cement. 

Free the loop antenna structure from the 
printed circuit board, but do not disconnect 
any wires. Be gentle! And then trace back¬ 
wards from the mixer transistor to the link 
coupling from the loop antenna. This circuit 
must be opened since the grid dip oscillator 
may be powerful enough to destroy the mixer 
transistor. The base circuit is best opened at 
the end opposite ground: the connection to 
the mixer base terminal. Don’t worry about 
possible detuning. 

Use the grid dip oscillator to find the reso¬ 
nant frequency of the antenna coil. It should 
be very near 1590 kHz, because it was set to 
that value before dismantling and events 
should not have disturbed it. If it is not near 
this frequency, you must find out why! Per¬ 
haps the oscillator frequency is off also, mak¬ 
ing eventual success very hard to achieve. 

When the antenna coil dips at the right 
frequency, and perhaps after checking the 
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oscillator frequency at 2.0-45 MHz, start taking 
turns off the antenna coil. Do not adjust the 
capacitor! Remove a few turns of wire and 
check the resonant frequency. Take oil 
another few turns and dip again. Try to come 
tip on the required 2.5 MHz by easy degrees 
so that you certainly do not overshoot. 

After the antenna coil is modified to dip at 
2.5 MHz, take a few turns off the link coupling 
to the mixer. The antenna coil and the link 
should be reduced by the same percentage: it 
should have worked out to a little over 30$ 
reduction. Then remake the open mixer base 
terminal connection, and remount the receiver 
in its case. The modification is complete; only 
adjustment remains. 

Warm up the signal generator, set it to 
internal modulation, and bring an unshielded 
lead from its output near the receiver. If its 
output is too strong, the following does not 
work very well; distance or a weaker signal 
is indicated. Tune the generator around the 
vicinity of 2.5 MHz to find what frequency 
the receiver is responding to. Having found 
it, retune the generator slightly nearer the 
desired 2.5 MHz but not quite out of the 
receiver passband. There are two tiny trim¬ 
mers in the tuning capacitor; a small adjust¬ 
ment to one of these will center the receiver 
on the generator frequency. Readjust the 
generator still closer to 2.5 MHz and trim the 
receiver to frequency again. The little trim¬ 
mers are capable of a surprisingly wide range 
of adjustment; it should not be necessary to 
adjust the main capacitor. Continue until the 
receiver is zeroed on the signal generator’s 
2.5 MHz. 

The other trimmer is now known to be the 
antenna coil trimmer. Adjust it for maximum 
response to the generator signal. This nearly 
completes the job; only an on-the-air test is 
required. Early morning or evening is the best 
time for this, when signal propagation condi¬ 
tions are good but not so terrific the receiver’s 
broad selectivity is overwhelmed by powerful 
transmitters adiaeent to WWV. An external 
antenna should not be needed in central 
USA. If required, it can be coupled to the 
receiver by two or three turns of wire, large 
enough to slip the receiver inside. 

Shortwave transmitters should be quite 
audible. Tune the oscillator trimmer up and 
down from its starting setting (check its posi¬ 
tion before making adjustments). When you 
have located WWV, peak it up with the an¬ 
tenna trimmer, and then zero in for strongest 
reception by adjusting the if slugs. No harm 
in this! Fixing the antenna and oscillator cir¬ 
cuits to a single frequency has eliminated the 
strict conditions that must be met for correct 



This receiver is fix-tuned to WWV at 2.5 MHz. 
Two small pieces of cardboard fill in the holes left 
by removal of the tuning dial. 

tracking; you can now tune the if to any 
frequency you like. Vernier tuning in this way 
is very easy. When the receiver is zeroed in, 
the job is done. Replace the receiver’s back— 
and it’ll last for years. 

Loose ends 

As they are used in if circuits, transistors 
tend to cause regeneration. A close look at the 
schematic may show a tiny capacitor from 
the end of the tuned if winding opposite the 
collector connection right back to the base of 
the transistor. This capacitor feeds a small 
signal into the base circuit opposing the signal 
which leaks back through the transistor. If 
this capacitor is removed, the receiver may not 
quite go into oscillation. A very perceptible 
improvement in sensitivity results. Don’t wreck 
the capacitor, you may want to put it back. 

In some regions an external antenna may 
be required at any time to hear WWV. Sorry, 
I do not know how sensitive this receiver 
really is. If you are far from the transmitter, 
located in Greenbelt, Maryland and moving to 
Colorado, a more elaborate conversion to a 
large external loop may be in order. 

I purchased a pair of these receivers. I 
haven’t converted the other one yet; maybe 
it will make a good first and second if for an 
inexpensive tuner following a VHF converter. 
This should require one or two additional 
transistors, so that perhaps the tuner could be 
completed for $10 to $20. Look for this in a 
future article. 

. . . W2DXH 
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Darrell Thorpe 
3110 N. 83 Street 
Scottsdale, Arizona 


Streamlined Modulators 
for Transistor Transmitters 


Presented here are two unusual methods of 
modulating transistor transmitters that rival 
the commonly used transformer coupled col¬ 
lector modulation technique in performance. 
While neither circuit is really new (they both 
have basic vacuum tube histories), the im¬ 
plementation to transistor circuitry is unique. 
Both of the techniques discussed streamline 
the modulator by eliminating the bulky mod¬ 
ulation transformer and its attendant match¬ 
ing problems. Hence, the primary advantages 
of reduced size, weight, and power consump¬ 
tion gain by utilizing transistors are further 
enhanced by streamlining the modulation am¬ 
plifier. 

DC-series modulation 

The compact, high quality modulation tech¬ 
nique shown in Fig. 1, is termed de-series 
modulation because the modulating transistor 
is in series with the final dc supply voltage. 
In this circuit, the modulating transistor is 
shown in the emitter leg; however, it is effec¬ 
tively varying the collector supply voltage. 
The emitter is used because proper voltage 
polarities are available for coupling the low 
cost pnp germanium audio transistor to the 
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Fig. 1 DC series modulation of a transistor am¬ 
plifier. 


NPN silicon rf power device. 

The components shown in Fig. 1, and, in 
particular the 2N176 power transistor, are in¬ 
tended for use with a low-power (1 or 2-watt) 
final; however, a power transistor with a 
higher current handling capability could be 
used in place of the 2N176 to modulate higher 
power transmitters. In which case, select a 
transistor with a high current gain so that it 
can be easily driven by the audio driver 
transistor. 

The circuit works somewhat like a con¬ 
trolled carrier circuit. With no audio drive, 
the 2N176 modulating transistor is biased to 
furnish about M of the supply voltage to the 
modulated stage. Then, audio peaks drive Q2 
to full conduction furnishing the entire supply 
voltage to the final. Likewise, the audio val¬ 
leys cutoff Q2 reducing the voltage to the final 
to zero. Hence, the carrier power output is be¬ 
ing controlled by the modulating signal and is 
varied at an audio rate. 

There is one minor disadvantage of this 
modulation technique. As indicated on Fig. 1, 
twice the normal supply voltage is needed. 
The reason for this comes to light, when the 
standard transformer coupled collector mod¬ 
ulation circuit is examined. Here, the audio 
peak-to-peak voltage supplied by the modula¬ 
tion transformer effectively changes the in¬ 
stantaneous collector voltage from zero to 
twice the supply voltage at 100% modulation. 
However, in Fig. 1, the modulator is not sup¬ 
plying any additional audio voltage, it is only 
controlling the supply voltage. Therefore, to 
get the necessary voltage swing, the supply 
voltage must be double that normally used for 
transformer coupled collector modulation. Like 
transformer coupled collector modulation, the 
dc-series modulating technique is also plagued 
with driver feedthrough. That is, due to ca¬ 
pacitance effects, the drive signal feeds 
through on downward modulation; hence, pre¬ 
venting full down modulation. Thus, it is dif¬ 
ficult to obtain 100% modulation unless the 
driver is also modulated. 

The audio driver Q, is a conventional com¬ 
mon emitter amplifier that provides about 20 
dB of gain. Approximately 0.14 volt applied to 
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the base of Q t gives full modulation. This 
drive can be obtained from one or two stages 
of common emitter amplification depending 
upon the microphone used. Qi can be almost 
any type of good quality pup transistor. 

Performance wise, the dc-series technique is 
superior to the conventional method since it 
yields a greater modulated power output, 
lower distortion, and overall transmitter cur¬ 
rent is lower. Moreover, in a comparison test a 
larger detected audio voltage was achieved 
(with a diode demodulator) from the dc-series 
modulated transmitter than from the same 
final when it was transformer coupled collec¬ 
tor modulated. This is an important criteria 
considering that what really counts, in an AM 
system, is the detected audio. 

RC-coupled base modulation 

A second circuit, RC-coupled base modula¬ 
tion, shown in Fig. 2, also has performance 
capabilities that are competitive with the usual 
collector modulation technique. 

In this circuit, the modulation is injected to 
the base of the RF transistor using two resis¬ 
tors, R1 and R2. The effect of R1 is to line¬ 
arize the waveform which is excellent for val- 
lues of R1 between 10 and 20 ohms. Neg¬ 
ligible improvement in linearity is achieved for 
larger values of Rl. Also, R1 should not be 
bypassed for audio because bypassing intro¬ 
duces negative current feedback in the final 
RF stage at audio frequencies. Resistor R2 can 
range between 100 and 2,000 ohms. Ulti¬ 
mately, the upper value of both Rl and R2 is 
determined by the available rf drive power 
because greater drive power is needed for 
larger values of resistance. 

The effective load resistance, presented to 
Qi, is essentially equal to R2. Therefore, to re¬ 
duce modulation power requirements it is de¬ 
sirable to make R2 large. Thus, with these 
conflicting requirements some type of a com¬ 
promise is necessary. Hence, the values given 
in Fig. 2 represent a good compromise be¬ 
tween linearity, rf drive power and modulation 
power requirements. 



Fig. 2. RC coupled base modulation. 


This re-coupled base circuit yields excellent 
modulation characteristics because it has built- 
in feedback, and, it also prevents feedthrough 
which in turn permits 100% modulation to be 
easily achieved. A disadvantage is the higher 
pow'er dissipation in the rf stage due to the 
extra drive discussed previously. Therefore, 
you may want to add a little additional heat 
sinking to take care of the additional power 
dissipation. 

The audio stage Q, uses a small-signal, gen¬ 
eral purpose audio transistor in a common 
emitter stage. From the circuit components 
shown, an undistorted output of about 2 volts 
can be supplied to the base of the final with 
40 mV of audio drive signal. This is sufficient 
to provide 100% modulation for a transmitter 
in the 1 to 2 watt range. For higher power 
finals, an audio stage capable of supplying a 
greater voltage swing should be used. Since 
the audio signal is being applied to the base of 
the rf stage, it functions as a common emitter 
amplifier for both the RF and audio. 

Why not try dc-series modulation or re¬ 
coupled base modulation next time—they both 
perform well and do away with the bulky, ex¬ 
pensive transformer that is difficult to match. 

. . . Thorpe 


Unlike CT Transformers 

Usually unlike power transformers cannot 
be connected in series to obtain higher dc out¬ 
put voltages because no center tap is then 
available. This circuit illustrates a method of 
accomplishing this. The transformer on the 
positive side must have sufficient insulation to 
withstand the combined voltages. The pri¬ 
maries of course must be correctly polarized— 
if little or no output is obtained reverse the 
connections to either primary. 

. . . Robert Kuhn W0HKF 
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Lorry Will K3ADS 
Overbrook Golf Club 
Bryn Mawr, Pa. 


Amateur Television— 
Let’s Get Started: Part II 


This article continues on with an introduction to setting up 
your ham TV station. It covers transmitters , modulators 

and antennas. 


Now that the camera and receiving gear are 
working, it is necessary to assemble some sort 
of transmitter. While it is possible to use tele¬ 
vision on any amateur band above 420 MHz, 
as a practical matter most transmissions are in 
the 420 band. The 420 band provides the 
greatest coverage per watt and enables those 

f 15V. MODULATION ( PEAK SYNC) 

CARRIER LEVEL (BLANKING LEV.) 


-S8% MODULATION (PEAK WHITE) 

“400% MODULATION 

Fig. 1. Video modulation. Note that the sync 
modulates positive 15% while the video modulates 
negative to 88 % . 



already on the band with CW and phone 
equipment to utilize this equipment. 

The band is divided per a gentleman’s 
agreement: 

420-432 MHz wideband audio stable 

432-436 MHz CW and audio 

436-450 MHz television 

Thus the' TV minded amateur has 14 MHz 
to use up. 


The television modulator 

In order to put the wideband TV signal on 
the carrier, a video modulator is necessary. 
The commercial standard is to use a band¬ 
width of 4.2 MHz for the picture information. 
This equals a horizontal resolution of about 
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Fig. 2. Block diagram of the television transmitter 
used at K3ADS. 


336 lines. This is an excellent picture capable 
of very fine detail. The average TV receiver, 
considering ghosting and other problems, nor¬ 
mally will give a 250 line picture with a 200 
line picture being entirely satisfactory. 

Therefore to obtain a 200 line picture, the 
video amplifiers and modulator must have a 
bandwidth of at least 2.5 MHz. As a practical 
matter, a 2.5 MHz bandwidth is really easy to 
obtain. This wide bandwidth, however, results 
in amplifiers with low gain so several stages of 
video amplification are necessary. One of the 
most popular surplus modulators is the CRV 
series, originally used in a 250 MHz TV trans¬ 
mitter. This can be used to grid modulate 
tubes such as 5894 or 6939. 

Most modulators for TV use grid or a com¬ 
bination of grid and cathode modulation. In 
AM work, this would be a poor modulating 
scheme, but in TV the modulation is essen¬ 
tially negative as per Fig. 1 and therefore even 
though grid modulation is used, the tubes may 
be run at full CW inputs. Notice that sync 
modulates positive about 15% and that video 
modulates negative about 88%. More on this 
depth of modulation later. When using cathode 



Fig. 3. Ideal TV transmission characteristics. 


modulation, the cathode must be grounded 
well for rf but not for video. Use good button 
bypasses of 10-40 pF. 

The rf exciter 

Fig. 2 shows a block diagram of the K3ADS 
television exciter. Two things are evident. 
First, the transmitter is a combination of units 
that have appeared in print. The low level ex¬ 
citers are the 220 units appearing in the older 
editions of the ARRL Handbook. 1 The visual 
exciter was moved to 144 MHz. In the visual 
transmitter, the last 6360 drives a surplus'- 
Link 450 MHz FM final. 

The other feature of this transmitter is the 
inclusion of an FM sound transmitter 4.5 MHz 
above the picture carrier. By sending audio 
along with video, the receiving station copies 
the entire signal directly on the TV set. Be¬ 
cause of the narrow bandwidth of the audio 
channel, a power of only about 10 or 20 per 
cent of the visual power is needed, and the 
second 220 exciter drives an old surplus ARC 
27 final to about 10 watts output. 3 

The video modulator used at K3ADS is a 
convertered commercial unit and due to the 
inavailability of many of the parts, I will not 



Fig. 4. Panoramic spectrum of complete TV signal. 


NOVEMBER 1966 


27 



















Fig. 5. Method of monitoring TV modulation. 


describe that particular circuit. Instead, I refer 
you to previous articles. 4 

The modulated amplifier 

Most of us look at tubes like the 5894, 
4X250B, etc., and marvel at the low drive re¬ 
quirements. We fail to look closely at the fine 
print in the tube manual that says 'at frequen¬ 
cies above 175 MHz.’ Looking there, one finds 
that the 5894 takes 13 watts of drive, and the 
4X250B, 18 watts, at 500 MHz. In order to 
meet these requirements, the final amplifier 
should be driven by a tube of the same type. 
For example, do not try to drive a 4X250B 
with a 2C39A. The latter just doesn’t have 
enough steam. As a rule of thumb, the driver 
stage should have a power output of twice the 
power drive requirements of the final to ac¬ 
count for circuit losses. Be sure the tube oper¬ 
ates properly as a CW amplifier before at¬ 
tempting to apply video. An rf wattmeter is 
useful here. 

Bandwidth and vestigal sideband 
transmission 

The AM modulation of the final with a video 
signal of 2.5 MHz bandwidth would result in 
an rf signal 5 MHz wide. In order to conserve 
spectrum, vestigal sideband transmission is 



Fig. 6 Modulation monitoring. The white line at 
plus 1 12 IRE (IEEE) units is the chopper reference. 
On this picture, the percent of modulation is diffi¬ 
cult to see. In use, the pattern is normally clearer 
than shown here. 


used which attenuates the lower sideband ac¬ 
cording to Fig. 4. The filter necessary to do 
this is complicated and fortunately the ama¬ 
teur can accomplish the same end by tuning 
the transmitter on the high frequency side of 
carrier resonance. This will accentuate the 
upper and attenuate the lower sideband and 
actually will improve the received picture since 
the TV receiver uses mainly the upper side¬ 
band. In addition, the input and output links 
should be overcoupled to lower circuit Q and 
improve bandwidth. All these procedures re¬ 
duce efficiency of the final amplifier. This is 
the price for high quality pictures. Use a big 
blower! 

The complete television signal with audio 
would look something like Fig. 4 on a pano¬ 
ramic receiver. Notice that the signal takes 
about 5.5 MHz with a small ‘hole’ below the 
sound carrier. 


Modulation monitoring 

Fig. 5 shows a video 'chopper,’ the gadget 
used to measure modulation. It is simply a DC 
relay connected through a pushbutton to an ae 
source. The contacts alternately close and open 
across the video from a sampling diode produc¬ 
ing a jagged line on a scope at 112 IRE 8 
units as in Fig. 6. This line corresponds to 
100% negative modulation. The positive modu¬ 
lation is of no problem as the transmitter only 
goes to plus 15%. The problem usually is over¬ 
modulation negatively as in Fig. 8. Note the 
clipped whites. On the screen, these clipped 
w hites appear as indistinct bright areas, exactly 
as is the case when the beam control is too low 
on the camera. 

The procedure in adjustment of the modu¬ 
lated amplifier is to adjust the video level, tic 
bias, value of the grid resistor, and drive to the 
final to obtain a trace similar to Figs. 6 and 7. 
A compromise must be reached between power 
and video. Too much power to the final (too 
little bias) results in overmodulation and dis¬ 
torted sync. Too little power input results in 

“Actually, IEEE units, now, of course. 



V. POWEB %MOOULATK 
O -100 

12.5 -88 


n O 


Fig. 7. Drawing of the TV signal and the chopper 
reference. IRE units are on the left while percent 
modulation and percent of power are shown on the 
right. In TV transmitters, power is referred to peak 
sync, not carrier level. 
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low modulation and a pale ‘washed out’ pic¬ 
ture. 

Problems 

In the tuneup procedure, the scope should 
he moved alternately from the modulator 
plate to the monitoring diode. (Fig. 5) The 
video waveform should he identical at these 
two points. If the video at the modulator plate 
is not like Fig. 7 (less chopper reference), the 
modulator should he checked for the same 
problems described under camera adjustment 
last month. If all is in order on the modulator, 
hut the monitoring diode shows distortion such 
as clipped whites or loss of sync,) the power 
amplifier operating controls must he readjusted 
to obtain a good scope presentation. 

One of the problems occurring in the ampli¬ 
fier is the loss of sync. This can he caused by 
low drive or too low a fixed bias on the ampli¬ 
fier. If bias is near zero, the video will invert 
and sync will go ‘negative.’ This condition is 
characterized by a violently jittering picture 
with white sync bars as opposed to the cus¬ 
tomary black when viewed on the picture mon¬ 
itor. 

The most important trouble is clipped 
whites as in Fig. 8. We all have a tendency to 
overmodulate. I emphasize the need to limit 
negative video to —88 per cent. The teletail 
clue is the waveform of Fig. 8 as seen at the 
monitoring diode. 

rf in the shack 

Some cameras are sensitive to 440 MHz en¬ 
ergy. Rf feedback into the video amplifiers is 
possible at any stage but usually finds itself in 
the low level video amplifiers in the camera. 
It is characterized by a change in the picture 
as seen on the direct (not the ofF-the-air) moni¬ 
tor when the video level is brought up on the 
modulator. The picture can be completely 
wiped out if the feedback is great enough. The 
solution is to locate the camera away from the 
transmitter or to remove video amplifiers one 
by one starting at the preamp to isolate the 
defective stage. Small (10 pF or less) capaci¬ 
tors on the grid and plate of the culprit stage 
should remove the interference. An rf sniffer 
should be constructed to find hot leads. Fig. 9 
shows the one used at K3ADS. It is amazing 
how many leads that are not supposed to have 
rf, actually do. Adjust the pot till the bulb 
just lights when away from rf. When the bulb 
is placed near a source of rf it will become 
brighter usually turning purple instead of 
orange. Install filter networks of small 432 rf 
chokes and 100 pF capacitors on power leads 
showing rf. On coax cables between units, the 
match should be adjusted for minimum SWR 



Fig. 8. Clipped whites. Note the bright line at plus 
70 IRE units. All whites are the same brightness 
here, a condition that normally doesn't exist in a 
picture. 

between the units. The line between the driver 
and the PA is especially vulnerable. 

Antenna systems. 

All that need be said is that all the rules for 
UHF antennas apply doubly for TV. Build ’em 
big and high. For a good TV picture, an S9 
signal is needed. Most important is the match. 
A high SWR-results in reflections that produce 
ghosts on the picture which cannot be elimi¬ 
nated at the receiving end. A UHF SWR 
bridge is a must. 

Conclusion 

I hope these articles will encourage those 
who have started a TV system to dig it out 
and get it working. Perhaps a few newcomers 
might get started. To paraphrase a familiar 
statement, “Come on down ... to three quar¬ 
ter meters, there’s lots of fun a waitin’.” I wish 
to thank Larry, K3MKK, and Barry Cruise 
and Ross Kauffman, W3ZKU, for photographic 
help of these articles. . . . K3ADS 

1. Exciter-Transmitter for 220 Me.; 1058 ARRL Hand¬ 
book p. 432. 

2. Available from “Seleetronics” Philadelphia, Penn¬ 
sylvania. 

3. W5AJF, Putting the ARC-27 on 432. December 
1963, 73. 

4. W8VCO, Video Modulator. October 1963, 73. 



Fig. 9. Rf sniffer for cooling down a transmitter 
assembly. Shield the sniffer and be sure to insulate 
the bulb from high voltage. 
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Bob Nelson K6ZGQ 
110 Moring Valley Drive 
San Antonio, Texas 


Some Thoughts on Designing 
High-Voltage Power Supplies 


K6ZGQ takes a different approach to a power supply for an SSB transceiver. 


A few months ago a new transmitter of 
commercial manufacture was acquired at 
K6ZGQ. This was a high quality unit, but 
came without a power supply, as do many 
medium-power transmitters today. As a con¬ 
sequence, the first order of business was to 
build up a source of the various voltages re¬ 
quired for the rig. 

The first thought was to build a power 
supply like most of those being used today; 
that is, pack all the power capability possible 
into a very small size, using every trick to re¬ 
duce the size, weight and cost. After all, that 
seemed to be the newest trend in transmitter 
power supply design today, so why not follow 
the herd? But the writer being a conservative 
chap, it was decided to pursue a different 
line of design philosophy. 

A few years ago most transmitter power 
supplies were heavy, bulky things. This meant 
that if you were a kilowatt class operator, you 
hired a separate truck for the power supplies 
when moving day came around. But those 
supplies did have one big advantage; they 
were much more reliable than the feather¬ 
weight types seen doing the same jobs today. 
As a result, most users of this type supply 
didn’t have to worry about an essential com¬ 
ponent going west just at the minute a rare 
DX station was finally snagged through a big 
pileup on 20. Further, the problem of replac¬ 
ing transformers, chokes and filter capacitors 
had to be coped with a lot less often. And a 
conservatively designed supply is a lot more 
forgiving of design errors than is the smaller 
variety. 


So it came about that the author’s 200-watt 
transmitter acquired a 100-pound monster for 
a power supply. To be fair, the expense, using 
surplus components from the pages of this 
magazine, was about twice what could have 
been accomplished using lightweight tech¬ 
niques. But this supply will still be operating 
long after a smaller supply would have been 
repaired, or even rebuilt, several times. And 
after all, why put a 20 dollar power supply 
on a transmitter that cost several hundred 
dollars? 

This is really an idea article, not a construc¬ 
tion piece. Let’s face it, your components 
won’t be exactly like the writer’s, nor will your 
voltage and current requirements likely be 
the same. However, the schematic of the 
author’s supply is shown in Fig. 1 to illus¬ 
trate two points. First, note that every com¬ 
ponent is operating with a large safety factor. 
Second, the choke in the high-voltage section 
is operating in a resonant circuit in conjunc¬ 
tion with C|. These two features are what 
make this supply different from most, and 
will be discussed below. 

The resonant choke 

Good voltage regulation is a prime requi¬ 
site in a power supply to be used with linear 
amplifiers. For developing this good regula¬ 
tion, it is difficult to equal the choke-input 
filter circuit. Furthermore, the choke-input 
filter has other advantages. It tends to limit 
the peak current in the rectifier diodes, an im¬ 
portant consideration when using high-voltage 
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silicon rectifiers. And it allows the transformer 
to operate cooler than it would in a capacitor- 
input type circuit. 

Hut there is one big problem when using a 
choke-input circuit in a medium- or high-volt¬ 
age supply. That problem is that the bleed 
current necessary is usually quite high, unless 
you have lots of money to spend on high-in¬ 
ductance, high-current chokes. This means 
that bleeder resistors with a high wattage rat¬ 
ing are necessary, and these cost money. Fur¬ 
thermore, and more important from a reliabil¬ 
ity standpoint, the large quantities of heat 
being generated by the bleeders tend to raise 
the operating temperature of the supply, and 
this in turn will reduce the life of the com¬ 
ponents. 

For example, let’s take a look at an 850 
volt supply. The formula given in the hand¬ 
books for bleed current is (assuming a full- 
wave rectifier and a 60 Hz line frequency): 

(1) I b = ^ 

I b = bleed current, mA 

E, lc — dc output voltage 

L = Choke inductance, henries 

With a 10 henry choke the necessary bleed 
current would be 850/10 = 85 milliamps. 
This means there is 0.085 x 850 = 72.3 watts 
of heat being dissipated by the bleeder. That 
is a lot of heat! This constant current flow 
also tends to heat the transformers, rectifiers, 
and choke. 

Some designs get around this problem by 
using a swinging choke; that is, a choke which 
has a lot of inductance at low (bleed) cur¬ 
rents, and a much smaller inductance when 
the heavy load current flows. Unfortunately, 
this approach is usually not a good one for the 
amateur because swinging chokes are expen¬ 
sive, and not readily available on the surplus 
market. And, then again, most swinging 
chokes available commercially (at less than 
outrageous prices) still don’t have sufficient 
inductance to cut the necessary bleed current 
down as far as is desirable. Still another prob¬ 
lem with swinging chokes is their DC resist¬ 
ance, which is usually large enough to con¬ 
tribute detrimentally to the overall voltage 
regulation. 

Fortunately, there is a technique (not orig¬ 
inal with the author) that gets around all 
these problems at the same time, although it 
adds some new ones of its own, of course. 
This technique is the addition of a capacitor 
across the filter choke to form a parallel res¬ 
onant circuit. With a full-wave rectifier circuit 
and 60 Hz line frequency, we resonate the 
choke at 120 Hz, the first and most important 


ripple component frequency. The idea is to 
use a choke with a low-inductance, high-cur¬ 
rent rating. This will guarantee a low dc re¬ 
sistance. Then the capacitor is properly chosen 
to resonate the choke. The lower limit on the 
choke inductance is reached when the capaci¬ 
tor value required begins to approach the 
value of the output capacitor (C 2 in Fig. 1). 
Usually a choke of about 2 henries is used, 
although other values are fine, depending on 
what you have on hand. The required bleed 
current with the resonant filter then is; 

\ 2) lb “ S52L 2 

E de = dc output voltage 
Ri = Choke resistance at 120 Hz 
L = Inductance of choke, henries 
I b = Bleed current, mA 

Now, looking at this equation, it would 
seem a simple enough matter to measure the 
resistance of the choke and then, knowing the 
choke’s inductance and the DC output volt¬ 
age, to calculate the required bleed current. 
But here’s the hooker (remember we promised 
you new problems): the value of R! can be 
measured, but it isn’t simply a matter of put¬ 
ting an ohmmeter across the choke. This is 
because the resistance of the choke at 120 Hz 
won’t be the same as the dc resistance, the 
resistance that would be measured by the 
ohmmeter. Furthermore, the value of the 
choke’s inductance tends to change, depend¬ 
ing on the current through the choke. This 
variance makes it difficult, if not impossible, 
to calculate the best value of capacitance to 
be used in parallel with the choke. 
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Fig. 1. Schematic of K6ZGQ's heavy duty trans¬ 
ceiver power supply. 
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Once again, though, there is an answer to 
the problem. Tin's time it involves what en¬ 
gineers call an iterative process (about the 
same thing amateurs call cut-and-try). Having 
selected the choke you will use, you want to 
know the proper bleed current and the proper 
size of capacitor to be used in parallel with the 
choke. Simply follow this four step method 
and you will come out with the right values: 

1. Take a guess at what I b should be, say 
20 milliamps for each 500 volts of dc output 
voltage. Then calculate the size of the bleeder 
resistor, II,,. From Ohm’s Law: R b = E dc /l b . 
For E <b . use 0.9 times the total transformer 
rms secondary voltage if using a bridge recti¬ 
fier or half this amount if using a conven¬ 
tional full-wave circuit. 

2. Now haywire the circuit together, using 
R b as calculated above. With reduced voltage 
on the primary of the plate transformer, say 
40 volts, substitute different values of C,, 
finally selecting that value that gives the least 
DC output voltage. With a 2 henry choke this 
will be about 0.5 microfarad. The right value 
of C, will probably be far from critical. Be 
sure to keep the primary voltage constant. 

3. Now disconnect the bleeder resistor and 
measure the output voltage (continue using 
reduced primary voltage). Then gradually 
load the supply, measuring the output voltage 
and current at several points as the loading is 
increased. These points can then be used to 
plot a curve like that in Fig. 2. A good way 
to provide this variable load is by varying the 
bias on a spare transmitting tube hooked up 
as in Fig. 3. The plate dissipation rating of 
the tube may be exceeded as each reading is 
made, but if the supply is turned off between 
readings while the bias is reset, the tube will 
not be damaged. 



Fig. 2. Typical shape of curve that will result from 
technique given in step three in the text. Point X 
gives minimum allowable bleeder current. 


4. The lowest allowable bleed current is 
that corresponding to point X on the curve 
in Fig. 2, that is, the point where the curve 
flattens out. Add about 30% safety factor to 
this value to get the proper bleed current, I b . 
If the value obtained is very much different 
from that used in Step 1, use this new value 
and go back to Step 1, repeating the proce¬ 
dure. You will probably find it unnecessary to 
change C ls if you do repeat the steps. And 
you shouldn’t have to repeat the procedure 
more than once. 

All this may sound quite involved and com¬ 
plicated. but it takes much less time to do 
than to tell about it. Be sure to observe sensi¬ 
ble safety measures when performing your 
measurements. When substituting different 
capacitors for C t the working voltage rating 
can be any value greater than the output volt¬ 
age, but don’t use electrolytics. After the final 
selection is made be sure to use a high quality 
oil capacitor for this component, since the 
strain on it is great. The working voltage rat¬ 
ing should be at least twice the dc output 
voltage. 

The above process has assumed that you 
have already chosen the choke you will use 
beforehand. If a choice between two or more 
chokes is available, these facts should be kept 
in mind. First, it is desirable that the choke 
have as low a dc resistance as possible, in 
order to help provide good static voltage reg¬ 
ulation. Second, it is desirable that the bleed 
current be as low as possible, and from Equa¬ 
tion (2) it is obvious that the higher L is and 
the lower R, is, the lower the necessary bleed 
current is. Thus, the ratio L 2 /R, should be as 
high as possible. If necessary two chokes can 
be compared by measuring their characteris¬ 
tics at 120 Hz on an inductance bridge. If a 
bridge is not available, the only recourse is to 
use the choke with the higher ratio of rated 
inductance to rated dc resistance. This will 
usually provide the proper choice between 
two chokes, and it has the advantage of pro- 



Fig. 3. This circuit shows a simple approach to 
providing a variable resistor for testing a power 
supply. Tetrodes can also be used by connecting 
the screen to the plate through a 10,000 ohm 10 
watt resistor. 
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viding a choice between chokes you don’t 
have yet—the ones in the magazine advertise¬ 
ments. 

The reduction in bleed current that can be 
achieved by this method of parallel resonant 
filters is truly amazing. In the writer’s supply 
the bleed current in the high-voltage section 
is only 28 milliamps, and this with only a 3 
henry choke. And with a choke this small, it 
is a simple enough matter to find one with a 
very low DC resistance. 

So now we have licked the only big prob¬ 
lem in a choke-input design. Let’s look now at 
this business of conservative design. 

Reliability 

To provide reliability in an electronic de¬ 
sign, each and every component must be 
operating well within it’s ratings. This means 
using components that have higher ratings 
than might seem necessary at first thought. 
Why do you suppose the military surplus com¬ 
ponents you buy are larger and heftier than 
their commercial counterpart? Because the 
military must have reliability and this requires 
components with a fat safety factor. (This 
helps make military surplus today still a big 
bargain in electronic components, too.) 

Let’s look at each type component individ¬ 
ually and how it is selected for reliability: 

1. Transformers and chokes. These are 
fairly simple, it’s just a matter of using com¬ 
ponents with a higher current rating than the 
minimum necessary. In the author’s supply 
all the chokes and transformers have a current 
rating 50% higher than normal. 


2. Rectifiers. Silicon diodes are the thing 
today. Read up on their use in back issues of 
this magazine. Then choose units with at least 
50% higher peak inverse voltage rating than 
the minimum necessary. The current rating 
isn’t quite as critical, but a hefty rating in this 
department is a good idea, too. The author’s 
supply uses some beautiful military surplus 
units rated at 3000 piv, 200 milliamps. These 
are a genuine bargain available from a recent 
advertiser in these pages. 1 Be sure to mention 
73 when writing to surplus dealers. 

3. Capacitors. If you want reliability it is 
absolutely necessary that you use oil capaci¬ 
tors in your supply. Electrolytics just don’t 
have very long lives. Follow the lead of the 
military and use oil capacitors with at least a 
50% safety factor in working voltage rating. 
Oils are available in surplus at very reasonable 
prices these days. 

4. Resistors. Heat and high temperatures 
are major gremlins in electronic equipment. 
In resistors, high operating temperatures limit 
component life severely. Consequently, resist¬ 
ors should have at least 3 times more wattage 
rating than the amount of heat they will be 
called upon to dissipate. This will reduce their 
operating temperatures considerably, and 
greatly increase their life. Also, note that in 
the writer’s supply two bleeders are used in 
parallel, rather than a single one. This is so 
that if one fails in operation, there will still be 
some bleed to keep the output voltage from 
increasing sharply and causing components in 

i Electronics Components Co. Box 2902D, Baton Rouge, 
Louisiana, 70821. 



____ 


Underside of K6ZGQ's 
power supply. Compo¬ 
nents mounted on ceramic 
pillars on the chassis 
sides are the silicon recti¬ 
fiers. The thick wire near 
the rear of the chassis 
connects the two high- 
voltage bleeders. 
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K6ZGQ's power supply. 
The transformers, chokes 
and capacitors have been 
brushed with aluminum 
paint for appearance. 



the transmitter to fail. Also, it allows the 
bleeder to be divided into two parts. The two 
resistors are physically as far apart as possible, 
further reducing the operating temperature. 
Note that small resistors are used directly 
across the terminals of all filter capacitors. 
This is a safety precaution. 

5. Fusing. To protect the rectifiers and 
other components a fuse with medium-blow 
characteristics should be used, with a current 
rating that is only slightly greater than that 
required for operation under normal condi¬ 
tions. Start with a small fuse and if it fails 
under the normal load, use the next higher 
current rating. 

6. Note that in the high-voltage section, 
Fig. 1, the choke and parallel capacitor are in 
the negative lead, between the rectifiers and 
ground. This is to avoid having the high volt¬ 
age on the choke, reducing the chance of insu¬ 
lation breakdown in this component. 


Conclusion 

This article was written for the amateur 
who prefers to “roll his own” in power sup¬ 
plies. The attempt has been to point out some 
facts about reliability in design that seem to 
have been avoided in current amateur prac¬ 
tice. Building reliability into a design may 
cost a little more but it will pay off in the long 
run due to greatly increased life and reduced 
maintenance expense. 

Although resonant chokes aren’t new (the 
Henry 2-K and some Collins supplies use the 
idea), to the author’s knowledge this article 
marks the first time that a fool-proof method 
for their use in homebrew equipment has ap¬ 
peared in an amateur journal. 

Try the techniques outlined in this article 
in that new supply you’re planning and gain 
for yourself the advantages of the choke input 
filter coupled with reliability. 

. . . K6ZGQ/6 
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Frank Jones W6AJF/AF6AJF 
850 Donner Avenue 
Sonoma, California 95476 


VHF Antennas 


Some hints gained from years of roof scrambling 


About 42 years ago, the writer built a 154 
meter parabolic beam antenna on the roof of 
an engineering building at college and has 
been climbing roofs ever since that time. 
There is a great fascination in building and 
testing VHF antennas and I suppose, or hope 
it will continue for a few more years. Now¬ 
adays it always means a sore back and legs 
for a week after each antenna test and pole 
raising effort, plus some scolding by my wife. 
At the moment I’m recovering from some stiff 
muscles after putting up a new 24 element 
220 MHz antenna without assistance. Some 
thoughts pass rapidly through my mind that 
I’m too old to be roof scrambling, but as usual 
I bury that with some new ideas for repairing 
my even larger 432 MHz beam antenna next 
month, or as soon as I can obtain a couple of 
feet of Teflon rod for phasing line insulation. 
Teflon insulators are wonderful dampness- 
effect eliminators. I should really be making 
some changes or improvements in my three 
144 MHz beams, some of which have been up 
far too long, perhaps 2 or 3 years. That is a 
long, long time for a dyed in the wool experi¬ 
menter to leave a VHF antenna without a few 
changes. 

Perhaps a summary of a few of the count¬ 
less antenna tests that I’ve made, would help 
clarify some of the problems for others. The 
problem of which is better, vagi or curtain- 
type beams, always comes up. Curtain, or 
broadside, arrays always have a wider fre¬ 
quency coverage than arrays of vagi antennas 
and are generally easier to get into proper op¬ 
eration. Yagi arrays can be made with fewer 
elements for up to about 15 dB gain. Above 
that figure, large broadside antennas may have 
actually less antenna elements than equivalent 


arrays of yagis. When a person wants as much 
as 18 or 20 dB gain a large broadside array of 
from 64 to 128 elements may be easier to 
build and adjust than equivalent yagi arrays. 

In terms of signal capture area or actual 
antenna gain, a great number of long yagi 
antennas will have no more gain than big 
broadside array. As the area spreads out for 
signal capture, the array depth becomes less 
and less important. The big broadside with 
thin depth may often wind up with more sig¬ 
nal gain than long yagi arrays with great 
depth and “optimum” spacing. That word 
“optimum” is awfully hard to obtain in prac¬ 
tice since director elements in a beam gener¬ 
ally react unfavorably with adjacent broad¬ 
side directors in other yagis. 

Several years ago the writer made some 
tests on 1296 and later checked out again on 
432 MHz. Various lengths of yagi antennas, 
adjusted for best forward gain into a field 
strength device with very low SWR on the 
transmission line were set up. The power into 
the transmission line and SWR were kept at a 
constant value by readjusting the matching 
stub and feeder taps whenever one or more 
directors were placed in the field broadside to 
the yagi. It is a time consuming job and took 
many days of work to check out some results. 
Even a single director element spaced out to 
the side (or sides for two) of from X/2 to X, 
produced a drop in forward gain. On the other 
hand, reflector elements spaced out about X/2 
always added to the forward gain when in the 
plane of the antenna element. Reflector ele¬ 
ments can “work together” without losing 
gain whereas director elements usually do not. 
This occurs because a short element (director) 
tends to pull the field out in a direction away 
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from the driven element more or less in a for¬ 
ward direction with respect to the director 
position. It means that any directors off to the 
sides, such as in two yagis, causes some loss 
in the desired forward gain. The expected 3 
dB power gain for two yagis or 6 dB for four 
yagis is very difficult to realize. If the yagis 
are spaced far enough apart to pick up 3 dB 
forward lobe gain, the minor lobes become 
very large and the forward lobe begins to look 
like a cigar shape. The array may not be held 
in correct position in a strong wind. 

It is better to have a fairly broad forward 
lobe for this reason. Strong side lobes mean 
undesirable noise and undesired signal pick¬ 
up. “Noise” means all sources other than re¬ 
ceiver internal noise. 

Any two or more driven elements in a 
broadside beam (reflector and driven elements 
only) tend to produce objectionable “side” 
lobes as the spacing is increased much over 
X/2. At X or greater spacings the side lobes are 
horrible. Yagi arrays are usually spaced from 
X to 3A. to avoid director interference effects 
and the side lobes are apt to be objectionable. 
If the spacing is reduced to about % X, the 
side lobes are small but the forward gain may 
only be increased one or two decibels as the 
number of yagis are doubled. A good beam 
antenna should always increase 3 dB in gain 
as the number of elements is doubled, with¬ 
out increasing the side lobe problem. 

One way of getting the desired 3 dB added 
gain for double the number of elements or 
rather double the area of beam dimensions, is 
to use closer spaced, short yagi antennas. The 
final end result in very high gain arrays, is 
that a driven element and a reflector will 
equal the results with a short yagi for each 
antenna unit. The short yagis of 8 to 16 in 
number can be used to advantage in fairly 
high gain arrays. Often four long yagis can 
be used to advantage for antennas with gains 
as high as 15 to 17 dB. 

Scaling down proven long yagi designs from 
144 to 432 MHz usually doesn’t work out very 
well. The directors cannot be made Vs as small 
in length and diameter, spacing and boom 
support material. A variation in any of these 
items can make a 432 MHz yagi with low 
gain. Lots of work goes into the design and 
construction of a good 432 MHz yagi. The 
excellent one designed by Ed Tilton ( OST , 
April 1966) with eleven elements checked out 
at about 12 dB gain on west coast antenna 
measurements. Four of these could be ex¬ 
pected to produce around 17 dB gain. This is 
about the same as could be had with 32 ex¬ 
tended length and spacings in a broadside 
array or 64 elements in a standard X/2 length 


and spacings. The 44 elements in the four long 
yagis are intermediate in number as com¬ 
pared to the two broadside arrays. 

Short or medium length yagi antennas can 
be made without reflectors and with a gain 
of about one decibel more than a standard 
yagi on the same mounting boom length. 
These yagi antennas are known as director 
beams since no reflector element is needed. 
The front to back ratio of lobes is similar to 
that of a standard yagi and may often be 
superior. The forward side lobes are quite 
similar to the standard yagi. The spacings for 
maximum gain between yagis is about equal 
to the boom length or higher, whereas the 
standard yagi spacing is usually from % to 1 
times the boom length. Fig. 1 shows the for¬ 
ward gain which can be obtained from a sin¬ 
gle yagi of both designs. These are about 
maximum values which can be obtained in 
practical designs and it is very easy to get 
much less gain. It can be seen that the two 
curves begin to approach each other for long 
yagis. 

Stacking two yagis in broadside will give 
from 2 to 3 dB more gain, with the smaller 
gain values occurring for smaller broadside 
spacing. The forward side lobes are always 
less for smaller spacings and usually a spac¬ 
ing of % to % of the boom lengths, with only 
about 2 dB added forward gain, is worthwhile 
since the undesired lobes are much smaller 
and the forward lobe is broader. End stacking 
of yagis does not seem to be as critical, and 
close to 3 dB gain is obtainable with % or 
greater length spacing. This holds true for any 
yagi design. Four yagis in a square configura¬ 
tion normally will add about 5 dB gain over 
a single yagi. 

Broadside arrays generally use X/2 lengths 
and spacings with a set of reflectors spaced 
.2 to .25 X behind each driven element. The 
curves of Fig. 2 indicate the approximate 
gain for the usual 4, 8, 16 and 32 driven ele¬ 
ment arrays with two sets of lengths and spac¬ 
ings. The % X spacing curve shows higher gain 
but it has greater forward side lobes and a 
sharper front lobe. For a given number of driven 
elements (and similar number of reflectors), the 
wider spacing and greater lengths add up to 
more capture area, and higher gain. Values 
from the curves show about 12 dB for an 8 
driven element array of 16 elements for the 
usual lengths and spacings. The extended 
version has about 15 dB gain in a forward 
direction. Both arrays would use 8 reflectors 
of the same length in either design. The driven 
X/2 elements are actually about 5 % less length 
than the reflectors. In any case equal length 
phasing lines to all driven elements, can be 
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Fig. 1. Forward gain versus length for director 
beam and standard yogis. 


made resonant and the whole array tuned to 
the desired band of frequencies with a quarter 
or half wave tuning stub at the common junc¬ 
tion of these lines. 

Three examples of practical beam antennas 
are shown in Figs. 3, 4, and 5. These antennas 
have been in use at W6AJF for several years. 
The relatively small director beam of two 
yagis in Fig. 3 is actually half of a larger beam 
which was cut in two in order to have a ver¬ 
tical and a horizontal 144 MHz beam on the 
same pole. The original square configuration 
had about 15 dB gain. Now each beam has 
about 12 dB gain but both polarizations are 
used in this area, so two beams are needed. 
This is a director beam with no reflectors and 
each yagi has about 10 dB gain. Two in broad¬ 
side with relatively small spacing provides 
between 12 and 13 dB forward gain. An ad¬ 
vantage of this beam is the simple feeder sys¬ 
tem, one phasing line and one tuning stub 
which can be either an open stub roughly 20 
inches long or a shorted stub about 40 inches 
long. The latter is desirable as it can be 
grounded to the tower at the center of the 
shorting wire for added lightning protection. 
A 27 inch A/2 balun and coax line connection 
can be made at point “C” in Fig. 3 or a few 
inches above the shorted tuning stub for the 
A/2 design. In any case the tuning stub is 
used to resonate the whole array to about 145 
MHz with an accurate GDO while the antenna 
is a few feet above ground and pointing up¬ 
ward. The balun taps at “C” are also made 
at this time by using an SWR meter and 
transmitter. When the tuning stub is the right 
length and the balun taps are at the correct 
points, the SWR will be near unity at the de¬ 
sired frequency. Putting the antenna up in 
the air on a tower or TV mast will then prob¬ 
ably raise the SWR reading to perhaps 1.2 
which is within reasonable limits. This method 
saves a lot of mast climbing. The writer often 
uses TV push-up masts and makes these ad¬ 
justments with the antennas in place but 
within reach from the roof of the radio shack. 
This requires considerable roof scrambling— 


an old story to this radio ham. 

The antenna dimensions are all given in 
Fig. 3 for the 144 MHz beam. Similarly, the 
values are shown for the 220 MHz beam in 
Fig. 4 and 432 MHz in Fig. 5. All phasing 
lines and tuning stubs were made with num¬ 
ber 14 wire spaced from % to 1 inch with poly 
insulators or Teflon insulators spaced 8 or 10 
inches apart. Number 14 wire can be melted 
into the center of a short poly rod by holding 
a 150 or 200 watt soldering iron on the wire 
adjacent to the insulator. Teflon insulators re¬ 
quire a hole smaller than number 14 wire and 
the wires forced thru these holes. Teflon is far 
better for foggy or rainy weather. The writer 
has no snow problem. 

The 220 MHz beam of Fig. 4 is a standard 
yagi design except that the rf feed is a little 
unusual and very simple. The driver elements 
of all four yagis are extended out to about % A 
in length and end fed with a single phasing 
line and shorted tuning stub. The latter is a 
little over A/4 in order to resonate the whole 
system to 222 MHz. The end spacing is lim¬ 
ited to about 40 inches because of the % A 
driven element lengths. For convenience the 
broadside spacing was also made about 40 
inches. The antenna gain with four 4 ft. yagis 
(6 elements each) is approximately 14 dB 
which is about 2 dB more than could be ob¬ 
tained with a standard 16 element broadside 
beam. The latter requires more area space on 
a pole. Either two or four short or medium 
long yagis usually require less area space and 
provide more gain than a standard 16 element 
broadside of A/2 design (see Fig. 2 for eight 
driven elements). 

Getting into high gain beams, such as 
needed on 432 MHz, the broadside beams 
come into preference usually. The one shown 
in Fig. 5 was up for several years at W6ATF 
until poly insulator crazing, wind and bird 
collision damages forced its temporary retire¬ 
ment. It is due for an overhauling and sub¬ 
stitution of Teflon insulators. It has an approx¬ 
imate gain of 18 dB when new and shiny. All 



mt*L. m, or m&/w elements wrn* equal m. c# x/a wtruerowr. 

Fig. 2. Gain of broadside arrays for various num¬ 
bers of elements. 
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DZ 



CONNECT 27" BALUN & 
COAX LINE AT C, ABOUT I 
5" FROM D 


5-0" 



OPEN STUB 
20" LG.{ APPROX) 
NO. 14 WIRE, 
SPACED l" APART 


A* SHORT DRIVEN ELEMENTS 
1/2" DIA. ALUMINUM, 28" LG. 

Dl“ LONG DIRECTOR 
1/4“ DIA., 38-1/2" LG. 

D2- 1/4" DIA.,36“ LG 

D3«l/4" DIA., 35-3/4" LG. 

04=1/4“ DIA .,35-1/2" LG. 

D5 = 1/4" DIA., 35-1/4" LG. 

1= BAKELITE INSULATOR 
3" x 2-1/2" x 1“ WITH 
ELEMENTS INSERTED 
1/2"AND FASTENED WITH 
EPOXY GLUE AND SCREWS 


PHASING LINE 
NO. 14 WIRE 
SPACED I" APART 


W ; - 

Fig. 3. Relatively small and simple pair of director 
beam yogis giving about 12 dB gain on two me¬ 
ters. Notice that this antenna uses no reflectors. 


432 MHz beams tend to deteriorate from 1 to 
3 dB with weathering, and corrosion of ele¬ 
ments, so should be rebuilt and shined up 
occasionally. 

The Fig. 5 beam uses extended elements 
% X long in the driven elements and X/2 re¬ 
flectors. The broadside spacing between 
driven elements is & X and the rear elements 
(reflectors) are about X/4 behind the top por¬ 
tions of each driven element. The writer is not 
convinced that % X broadside spacing is not 
better than %. X because of less spurious lobe 
amplitudes. % X spacing requires a different 
length of tuning stub and has about 1 dB less 
forward gain but the forward pattern is 
broader. The latter is an advantage in heavy 
winds, since horizontal directivity can be too 


great for average ease of operation. An an¬ 
tenna much over two wavelengths wide can 
be a real problem to hold on a correct bear¬ 
ing for weak signal reception in windy loca¬ 
tions. 

The writer has a 64 element “curtain” beam 
on 432 MHz but with so much vertical stack¬ 
ing (32 over 32) the top of the beam moves 
several inches with respect to the bottom por¬ 
tion and a stiff wind adds considerable QSB 
to weak signals. The 64 element job uses % X 
element spacing and its forward pattern is 
fine, better than the Fig. 5 beam in practice. 
However, the top sway is a problem and the 
32 element job is going back up soon in place 
of the 64 element beam. The wind blows most 
of the time here and small beams seem to be 
preferable for everyday operation. 

The three beams described in this article 
are all-metal construction which seem to stand 
wind and rainstorms better than wooden boom 
construction. Because of the metal booms sup- 
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MAIN BOOM 

1-1/4" DIA. ALUM., 

43“ LG.(CLAMPED 
jTO ROTATING POLE) 


(2) VERTICAL BOOMS 
3/4" DIA., 48 ff LG.-^ 



CONNECT 17-1/2 
BALUN & COAX M 
LINE AT E, 2-3/4“ 
(APPROX) FROM 
SHORTING BAR 

9 

'-SHORTED tuning 
STUB OF NO. 14 
WIRE - APPROX. 16" 
LG., SPACED 3/4” 




B A A 



R * 1/8" DIA., 26-3/4" LG., CENTER- MOUNTED 

A* 1/4" DIA., 31-1/4" LG., MOUNTED 12-1/2" FROM FREE END 

Dl* 1/8'* DIA., 23-3/4"LG., CENTER- MOUNTED 

D2« 1/8" DIA., 23-5/8“ LG., « « 

D3« 1/8" DIA., 23-1/2" LG., ** 

D4« 1/8" DIA., 23-3/8" LG., 

Fig. 4. 220 MHz quad of conventional yagis giv¬ 
ing about 14 dB gain. 
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Fig. 5. High gain (18 dB) 
broadside beam for 432 
MHz. 



porting all radiating elements, the length of 
each element is slightly longer than for the 
case of wooden supports, especially in yagi 
antennas. The parasitic elements in all yagi 
beams have to be lengthened by about % of 
the metal boom diameter. If wooden booms 


ALL BRASS COMPONENTS SOLDERED TOGETHER 

FASTEN BRASS TO ALUM. WITH 
SHEET METAL SCREWS 

are used, subtract this half inch or so from all 
parasitic elements (directors particularly) from 
the values shown. Don’t expect other diameter 
elements than those shown to work correctly 
without some changes in lengths. 

. . . W6AJF 



with a MATERIAL DIFFERENCE! 

Use, is one of the most dependable 
testimonials of endorsement, anjJ Telrex 
products are in use in 135 Lands 


“Beamed-Power”ANTENNAS,“BALUNS” 
I. V. KITS and ROTATOR SYSTEMS! 


Most Technically-Perfected, Finest Communication 
Arrays in the World! Precision-Tuned-Matched 
and "Baiun” Eed for “Balanced-Pattern'' to assure 
"TOP-MAN-ON-THE-FREQUENCY” Results 


You, too—can enjoy World renown TELREX 
performance and value! Send for PL67 tech 
data and pricing Catalog, describing the 
World’s most popular communication anten¬ 
nas, rotator-selsyn-indicator systems and ac¬ 
cessories! Expanded data sheets, including 
your favorite band, also available. 


COMMUNICATION SYSTEMS 

ffl V LABORATORIES 

ASBURY PARK, NEW JERSEY 07712, U. S. A. 
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Sam Kelly W6JTT 
12811 Owen Street 
Garden Grove, California 


The Minican in use with the companion detector. 


The ‘Minican’ 


The Heathkit “Cantenna” has proven to be 
a major breakthrough in the field of dummy- 
loads for ham use. Unfortunately, it isn’t the 
most convenient tiling to use on a small work 
bench with low power rigs! Borrowing their 
idea, I built this load for use with transmitters 
in the 5 to 15 watt range. The parts are few: 
a Campbell soup tin can, four one watt re¬ 
sistors, a UG-254-A connector, a short piece 
of 5/16 inch brass tubing and transformer oil. 

Fig. 1 is a sketch of the assembled unit. The 
50 ohm resistance was made up of three 15 
ohm and one 5 ohm one watt carbon resistors. 

First sand a can lid from a larger size can 
until it is free of paint. Drill a inch hole 
through the center of the lid, and a % inch 
hole on the perimiter. Mount the coaxial con¬ 
nector through the center hole. Solder a 1 inch 
length of 5/16 in. brass tubing over the % inch 
hole. Solder the resistors as shown. Center the 


Fig. 1. Construction of the 
Minican. Main parts are a soup 
can, coax connector and re¬ 
sistors. 



lid on the can and solder the lid to the can. 
Use a file to remove all rough edges. Mask 
the connector with masking tape and paint the 
can to prevent rusting. 

Fill the can with transformer oil. A good 
grade of automatic transmission fluid was used 
in one load with no degredation in perform¬ 
ance. However, it probably is not advisable as 
the fluid has a relatively low ignition tempera¬ 
ture and might create a fire hazard. 

The load was tested by running it for five 
hours with an input of 15 watts of 50 MHz rf. 
The can became warm, but the resistors 
showed no signs of overheating. 

A maximum VSWR of 1.5:1 was obtained at 
234 MHz. The measurement was made at this 
frequency because an automatic test set was 
available. 

A companion rf detector unit shown in Fig. 
2 was built in a two inch section of % inch 
square extruded brass stock. A Dage 394-1 
BNC connector is mounted on one end for 
connecting to the RF circuit, while the DC 
output to the VTVM is a tip jack. 

. . . W6JTT 


Fig. 2. Rf detector for 
use with the Minican. 
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Front view of the six or two meter VFO using a 
piston tuning capacitor as shown in Fig, 3. 


Del Crowell K6RIL 
1674 Morgan Street 
Mountain View, California 


A Stable VFO for VHF or HF 

These simple VFO’s are inexpensive, small, 
easy-to-builcl—and provide excellent stability. 


Like to build a small, simple, inexpensive, 
stable VFO for VHF or HF use? If you would, 
this article tells you how. The basic VFO de¬ 
scribed here drifts less than 80 Hz total in 
three hours, yet can be built very easily. The 
VHF model of the VFO is shown in Fig. 1. 
It can be used on six or two meters as it 
furnishes 24 or 25 MHz output with an oscil¬ 
lator in the 8 MHz range. The high frequency 
model shown in Fig. 2 is designed for use with 
an SSB mixer and operates at 5-6 MHz. Two 
methods of tuning are shown. One uses a 
conventional air variable capacitor. The other 
uses a piston trimmer capacitor which offers 
very small size, excellent stability and easy 
tuning. 

Circuit description 

The circuits of the two models are similar. 
Each starts with a modified high capacitance 
Clapp oscillator using a toroidal coil. The 
coil (LI in each case) is wound on a small 
toroidal form and features a very high Q 
(around 250) on a Boonton Q Meter. The coil 
and the capacitors Cl through C6 form a 
resonant frequency at the VFO frequency. 
Series tuning is done with Cl through C4. 
Cl is used to set the basic frequency range, 
C2 is for temperature compensation, C3 is 
the calibration trimmer and C4 is the tuning 
capacitor. The range of C4 is determinded by 
the frequency coverage desired. On two me¬ 
ters, 10 pF is more than adequate, but this 
value only gives 1.8 MHz range on six. For the 
5-6 MHz range, 70 pF of range is needed to 
cover 1 MHz. This means that the capacitor 


must have a maximum value of about 75 pF. 

C5 and C6 form a capacitive divider for 
feedback voltage. Using the same value for 
both capacitors insures that the feedback cir¬ 
cuit is balanced. Changing the supply voltage 
affects the VFO frequency very little so a 
voltage regulator is not required. 

Output is coupled from the emitter of the 
oscillator with a 100 pF capacitor. Don’t use 
more than 100 pF because of loading effects 
on the oscillator circuit. The lowest value that 
can be used is best. 

The second stage of the circuit (Q2 and its 
circuitry') is used as an untuned buffer at the 
same frequency as the oscillator in the 5-6 
MHz VFO. Its output is low impedance from 
the emitter. In the two or six meter model, the 
second stage is a tripler to about 24 MHz 
with an rf choke in a broadband collector 



Inside of the portable VFO for six or two showing 
the construction. 
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circuit. The output is high impedance and 
used to drive a vacuum tube grid at this 
station. 

The circuits in Figs. 1 and 2 both perform 
well. Ive built the two meter and 5-6 MHz 
versions, but it should be easy to cover six 
with the two meter model by reducing the 
value of Cl. 

Construction details 

The VFO’s shown in the photos are the 
results of using the same basic ciruit but using 
different construction techniques. The toroidal 
coil LI used in both models is constructed by 
winding heavy gauge wire on the proper 
toroidal core. A good stable core with high 
permeability is a neccesity. Several manufac¬ 
turers make suitable cores. I used a Micro¬ 
metals core, which can be obtained from 
Micrometals, 72 E. Montecito Ave., Sierra 
Madre, California, or from one of their rep¬ 
resentatives. They have a minimum charge of 
$10 per order, but for $10, I was able to 
obtain a life-time supply of cores as each is 
very inexpensive when you buy a large num¬ 
ber. I’d recommend that you write for their 
catalog and then order the cores. 

If you’d rather not buy so many cores, Ami- 
Tron Associates, 12033 Otsego St., North 
Hollywood, California, will sell you an indivi¬ 
dual core for only 60 postpaid. You can also 
make up the proper coil inductance with 
the Ami-Tron RF Toroid Baiun Kit available 
at many radio distributors. 

After winding the wire on the core, the coil 
should be given a heavy coat of Hi-Q varnish 
or dope to prevent the wire from moving. All 
the capacitors in the circuit must be of good 
quality. A temperature-compensating capacitor 
is used to correct the minor drift in the circuit. 
All frequency-determining components must 
be securely mounted to prevent change in 
frequency due to movement of parts and 
wires. 



Fig. 1. Six or two meter transistor VFO with output 
on 24-25 MHz. The oscillator operates on 8-8.3 
MHz. 



Parts for the portable VFO. This VFO was made 
for two, but can be used on six with minor changes, 
or on 5-6 MHz. 


Mobile VFO for two or six 
The two meter VFO shown in the photos 
was built in a small package for mobile use. 
This VFO used a piston capacitor. Oscillator 
parts, transistors and the toroidal coil were 
mounted on a section of insulated board and 
cemented to the box with epoxy. This unit 
was built in a hurry for use during a trip so a 
few short cuts were taken. The box used was 
an LMB tight fit chassis box with self-tapping 
screws to fasten down the edges, but a sturdier 
box would be better. The tuning capacitor 
(C4, 1-10 pF) used in the two meter model 
came from surplus. This capacitor was 
mounted on a U-shaped bracket with its shaft 
moved by a stationary bushing (see Fig. 3). 
A hollow shaft was drilled out for a very tight 
fit over the bushing. This allows the capacitor 
to be turned with practically no backlash. A 
turn-count dial was fastened to the front of 



Fig. 2. Transistor VFO for 5-6 MHz for SSB mix¬ 
ing service. 
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Construction of VFO using parts from a command 
set transmitter dial. 


the VFO box and a calibration chart was 
made. With 22 turns, the capacitor has about 
9 pF of travel, or from 8.0-8.3 MHz on the 
VFO. This resulted in a very stable VFO 
which could be tuned to zero beat while driv¬ 
ing. 

5-6 MHz VFO 

This VFO used different construction than 
the two meter one. The VFO parts were 
mounted on the insulated board as described 
before, but the box and tuning mechanism use 
a different technique. The box used was made 
from heavy cast aluminum found in a surplus 
store, with a cover fabricated from Va inch 
aluminum. A sturdy double bearing capacitor 
was used for tuning. A gear drive and dial 
assembly from an ARC 5 transmitter was 
adapted to the VFO. This gear assembly gives 
plenty of bandspread with smooth tuning and 
very little backlash, though the mechanical 
work was a bit tedious. 48 turns are required 


WWV Moves 

The National Bureau of Standards radio 
station WWV is moving from its present lo¬ 
cation in Maryland to Fort Collins, Colorado 
where it will commence operations at 0000 
hours Universal Time on 1 December 1966. 
This is equivalent to 1900 EST, 1800 CST, 
1700 MST and 1600 PST—all on November 
30th. 

WWV is very important to amateurs be¬ 
cause of its standard frequency and time 
broadcasts; thousands of QSL cards are an¬ 
nually mailed to amateurs all over the world. 
To commemorate the opening of the new 
WWV station at Fort Collins, special First 


to cover the 1 MHz range from 5-6 MHz, 
which is very nice for SSB tuning. A round 
plastic dial was cut out and installed in place 
of the original dial. 

Both VFO’s have given very good results. 
The two meter model in particular has pro¬ 
vided much better stability reports than 
commercial VFO’s. 

. . . K6RIL 


PANEL 

GLASS PISTON CAP. 
WITH STATIONARY 
BUSHING 



1/4 DIA. SHAFT DRILLEO 
1/8 DIA. TO FIT TIGHTLY 
ON ,ADJ. SCREW, AND AS 
REQ D FOR CLOSE FIT 
OVER CAP. BUSHING- 
SOLDER WASHER 1/4 
FROM LEFT END 



PANEL BEARING 
FROM OLD 
VOLUME CONTROL 


Fig. 3. Mounting the piston trimmer used in the 
portable VFO. A regular tuning capacitor can also 
be used. 


Day QSL Cards will be sent to each amateur 
who receives WWV on its first day of opera¬ 
tion. In addition, the three amateurs showing 
the earliest reception time will receive a 
framed color photograph of the scene appear¬ 
ing on the QSL card. 

Recipients of the WWV broadcast who wish 
to qualify for the First Day QSL Card will 
be required to correctly quote the new WWV 
voice announcement and have their reports 
postmarked before midnight December 2, 
1966, local time. Cards should be addressed 
and mailed directly to David H. Andrews, 
Chief, Frequency-Time Broadcast Services 
Section, Radio Standards Physics Division, 
National Bureau of Standards, Boulder, Colo¬ 
rado, 80302. 
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o NCE IN a while a quiet little revolution occurs that changes the entire com¬ 
plexion of amateur equipment design. Such a revolution was the'acceptance of 
SSB in the 1950’s. Today we have the equally significant emergence of the 
field effect transistor (FET). 

The impact of the FET is certainly apparent to us at DAVCO. After all, 
there’ve been 12 articles on them this year in 73, QST, and CQ alone, and over 
a thousand in the other engineering journals. In case you’ve managed to miss 
every one of these, all the excitement is about a device that takes the ad¬ 
vantages of tubes and transistors, adds a few of its own, gets rid of lots of 
previously never-solved problems, and has no offsetting disadvantages. 


FET’s aren’t really nfew, nowadays. They’ve been used in military and ad¬ 
vanced industrial instruments for some time. One hi-fi manufacturer started in¬ 
stalling FET’s a year ago because they provided such outstanding low-noise 
VHF operation and resistance to overloading and cross-modulation. 

Over a year ago, DAVCO adopted a matter-of-course attitude towards our 
application of FET’s in our DR-30 receiver. Our ads said very little about them 
(the first announcement had letters all of 3/32 of an inch high). After all, 
DAVCO products have been offering top performance features and techniques 
unavailable elsewhere for three years now. To do so, we use transistors, FET’s, 
a chassis design that’s drawn raves from engineers everywhere (and many 
an envious why-didn’t-I-think-of-that-first comment), even components made 
by our competitors when they’re unquestionably best—like Collins’ filters. 
(We’ll use tubes,, coherers, or reindeer antlers if we’re convinced they do the 
best job). We’ve spent hundreds of hours perfecting our built-in SSB noise 
blanker in the DR-30. We take for granted the inclusion of a superb crystal 
filter for CW, and full-band coverage from 80 through 10 meters with all cry¬ 
stals supplied, and 6-meter coverage, and solid-state reliability, and ball-bearing 
tuning, and a whole lot of other things. 

Therefore we’ve considered our application of FET’s as the most natural thing 
in the world. We’ve mentioned them along with all the other things we offer. 
But with so much else to talk about, we haven’t really shouted about them. 

Which brings us around to the point of all this. 

The real substance of DAVCO’s approach to equipment is in what we 
don’t shout about in our ads. We take for granted that you really do want 
the best that technology can offer. We know that band conditions have never 
been so demanding, and that you must have the absolute maximum in per¬ 
formance. We know you insist upon the best possible investment value. 

So ALL WE try to do in our ads is give the picture once-over-lightly. Our 
free 8-page brochure plus schematic tells a lot more. Our technical manual 
that costs $2.00 really gets detailed in its 44 pages. 


We’ve left it to you, though, to single out which exclusive DAVCO feature 
means the most to you. There’re lot of them to consider. Like FET’s. 

But there’s one thing we know you’re interested in. That’s performance. 
And the DR-30’s performance is outstanding. 


Maybe we’ll start shouting a bit . . . 


For further information see page 45. 

The DR-30 receiver is available on a 
time payment basis for as little as $17,5.0 
a month. Write for details. Orders for 
unmodified DR-30’s are currently being 
shipped within 10 days. 

If you use receivers in your profession, we 
urge you to write for information regarding 
special DAVCO receivers. 


mailing address 
DAVCO ELECTRONICS, INC. 

P. O. Box 2677 
Tallahassee, Florida, 32301 
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Ray Hoffman W4TDI 
5619 Sedgwich Lane 
Springfield, Vo. 


The X Beam 

A simple antenna with a pattern similar to a rhombic. 


In the never ending effort to put a good sig¬ 
nal on the ham bands—despite the limitations 
of the average location, available real estate 
and the pocketbook—the subject of new, better, 
and smaller versions of antennas holds a cer¬ 
tain fascination. There are loaded whips, short 
beams, quads, multiband dipoles, short verti¬ 
cals, and even the big wheel. 

Through all of this, the rhombic has re¬ 
mained aloof and serene in its plush surround¬ 
ings of several acres of land and stately masts. 
The size requirements are usually enough to 
scare off even the most hardy souls, its direc¬ 
tion is fixed and its use limited as an amateur 
antenna. 

A recent “antenna” development, used in 
semi-fixed transportable installations stirred my 
imagination. With a little adaptation, it shows 
great promise as a ham antenna. Since the 
major part of the adaptation was cutting it 
down to suburban lot size, it became quite 
practical. If you have a space 75 feet square, 
you too can have antenna with characteristics 
similar to a rhombic. 

Perhaps the most difficult part of a rhombic 
is four poles or trees in just the right place. On 
the other hand just about anyone can find a 
single pole or mast, approximately 40 feet 
high. A tree is completely acceptable and even 
two trees with a rope between them to put the 
antenna in just the right place may be used. 

Fig. 1A shows a typical unterminated 
rhombic antenna with the major lobes of radia¬ 
tion. Fig. IB is an antenna, that gives the 
same pattern, but in a different physical form. 
Although the appearance has been changed, it 
still has the same phase relationships, and 
therefore, directional characteristics and gain. 

At first glance, there is no apparent struc¬ 
tural improvement—five supports instead of 
four. Not so. The four outer wire terminations 
are made near ground level. Sloping the legs 
provides more gain at the desired wave angles 
and increases the capture area but best of all 
it eliminates a structural problem. 

Figs. 1A and 2B show bi-directional pat¬ 
terns. For unidirectional applications, the an¬ 
tenna is terminated by an impedance slightly 


higher than its characteristic impedance, thus 
greatly attentuating one lobe. However, in this 
adaptation no termination is desired because 
the bi-directional characteristics can be used to 
advantage. 

A normal sized rhombic antenna usually has 
three or more wavelengths of wire on a leg, is 
about twice as long as it is wide and requires 
some pretty tall masts. Under these near ideal 
conditions, it may show 12-18 dB gain over a 
half wave dipole. Leg length, shape, and 
height above ground are interrelated and all 
affect gain. 

Leg length and height are quite evident and 
have the same meaning as in any antenna. The 
shape is derived from a factor called tilt 
angle whose value is one half of the angle be¬ 
tween two adjacent side legs, which in turn 
comes from the angle at which maximum ra¬ 
diation from the leg occurred. This is shown 
in Fig. 2. 

Rhombic antenna design tables have been 
worked out in many forms and are available in 
several handbooks. If the reasoning in the 
foregoing paragraphs is correct, the data 
should also generally apply to our antenna, 
which 1 call an X-beam. In checking these 
sources, an interesting case was noted. If the 
legs are one wavelength long, then the tilt 
angle becomes 45-50° and the height is about 
.5 wavelength. 

This, then, is the basis for the design of the 
X-beam—four wires one wavelength long, sus¬ 
pended or attached to a mast or tree some 40 
or 50 feet high and sloping down to conven¬ 
ient trees or stub poles near the ground. The 
angle between each pair of adjacent wires is 
90° giving a tilt angle of 45°. Fig. 3 shows a 
14 MHz version of the antenna, which has a 
3-5 dB gain over a half wave dipole. 

Based on the 14 MHz dimensions, the an¬ 
tenna will occupy a square area of about 75 
feet between the legs if the center is 40 feet 
high. 

How is the thing fed? The original version 
feeds the ends of two of the Vee wires and 
terminates the other two to produce unidirec¬ 
tional characteristics. For amateur work this 


so 
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feed system is neither practical nor desirable 
since bidirectional results are desired. True, the 
frequency range over which the antenna oper¬ 
ates will be greatly reduced. However, since 
the amateur bands are narrow and in harmonic 
relationship, this is no serious drawback. A 
convenient feed point would be the center of 
the antenna. Further, in order to perform prop¬ 
erly a rhombic antenna should have out of 
phase currents in its adjacent legs. A tuned 
feeder system would be ideal for this applica¬ 
tion and is recommended if the antenna center 
is convenient to the shack. 

Where the antenna is some distance from the 
transmitter it is more convenient to use coaxial 
line. Assuming the feed point impedance to be 
comparatively high, the quarter wave matching 
section shown in Fig. 4 was fabricated and 
tried. This combination resulted in a reason¬ 
able SWR and since all items are readily ob¬ 
tainable. no further refinement was made at 
this time. Further work will be done in the 
future to reduce the SWR. 

At this point the antenna was loaded up 
with the Collins 30L-1 and several preliminary, 
tests were made. It performed well, and sev¬ 
eral comparisons made with a local ham using 
a three element beam showed that the X beam 
did indeed have some gain in the desired 
direction. 

The next development, as one might surmise 
from the drawings, was to determine if the 
directional pattern could be switched 90° in 
some way. Of course, one could play may-pole 
with the legs and do it, but there is another 
and more subtle way—switch the feed points 
and antenna configuration with a relay. A 
DPDT antenna type relay, mounted in a poly¬ 
ethylene box and placed adjacent to the center 
point does the job nicely and is connected as 
shown in Fig. 5. 

Legs a and d are permanently connected to 
the feedline and to the cross connected fixed 
poles of the relay. Legs b and c are connected 
to the moving arms of the relay. For one direc¬ 
tion legs a and b are connected and legs c and 
d are connected. When the relay is actuated 
legs a and c are connected and legs b and d 
are connected which switches the directive 
pattern 90°. 

Now as to results—the X beam is oriented 
E-W and N-S on my lot. There are a great 
many trees in the yard—the main reason for 
not putting up my beam in the first place. The 
antenna is hung right in among them. Appar¬ 
ently the trees have less influence on the 
antenna than one would expect since the di¬ 
rectional pattern is well defined. Switching 
the beam on a station in Florida shows a dif- 




Fig. 1A, left. Rhombic and its pattern. IB, right. 
X beam with characteristics similar to a rhombic. 




Fig. 3. Configuration of the X beam. 



Fig. 4. Matching section for the X beam. 
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Fig. 5. X beam with switchable pattern, which 
gives an effect similar to rotating the antenna. 


ference of about 20 dB and the Europeans go 
up some 15 dB when the pattern is in their 
favor. Some stations do not change at all, due 
to their being between the major lobes. Re¬ 
ports have been excellent and the percentage 
of calls answered is quite flattering. 

The 20 meter X beam might well be ex¬ 
pected to perform to some degree on most of 
the amateur bands. In an attempt to ascertain 
what it would do, an SB-33 was borrowed for 
a week-end and connected to the feedline. No 
change of any kind was made in the feed sys¬ 
tem designed for 14,300 kHz. Results were 
interesting and although not conclusive, they 

A Home Brew Rectifier 

Diodes are being used more frequently in 
the replacement of vacuum tubes and offer 
several improvements. The circuit shown is a 
full wave rectifier with the diodes replacing 
the tube. The capacitors prevent the voltage 
spikes from damaging the diodes and the 
parallel resistors equalize voltage drops across 
the diodes. No surge resistors were needed as 
the resistance of the transformer secondary 
was high enough to limit the charging current 
below the diode rating. This rectifier, with 
proper diodes, may be used to replace the 
5Y3, 5U4 and 5R4 tube rectifiers. 

Some of the advantages that may be util¬ 
ized upon using this rectifier are: compact 
size, little heat, long life, no glass envelope to 
break, higher output voltage (amount depend¬ 
ing upon capacitor), or choke input filter, no 
filament voltage needed. 

The commercial versions of this type recti¬ 
fier sell from $2 to $5, depending upon the 
peak inverse rating. This home brew rectifier 
was very cheap as the only components pur¬ 
chased were the diodes and diode prices are 
getting lower all the time. 


do present an area lor further experimentation. 

4.0 MHz operation—several stations con¬ 
tacted with good reports. No signifi¬ 
cant change when relay activated. 

7.0 MHz operation-several stations worked 
within 800 mile radius with excellent 
results. A noticeable change when di¬ 
rectivity was switched. Not enough 
data was collected to determine exact 
characteristics. 

21.0 MHZ operation—performance very sim¬ 
ilar to 14 MHz. Unfortunately the pop¬ 
ulation of this band at this time is too 
sparse to completely evaluate per¬ 
formance. 

As a final test, one kW of rf was pumped 
into the feedline. Since nothing smoked, 
melted or made funny noises, it can be con¬ 
cluded that the SWR that exists on the line is 
not a serious drawback to all-band operation! 

Another antenna of this type was con¬ 
structed in the area. It uses tuned feeders and 
all band operation is indeed quite interesting— 
it does very well on all of the popular frequen¬ 
cies. The builder noted about the same per¬ 
formance as the original but was able to match 
the system much better using the tuned feeders. 

My thanks to the gang on 20, whose many 
reports helped the cause. The Northern Vir¬ 
ginia group were most kind—putting up with 
my many breakins to obtain comparative read¬ 
ings. . . . W4TDI 

This rectifier has been used in an SX-100 
receiver as a plug-in replacement for the 5Y3 
for over the past year with fine results. The 
B+ voltage, under load, increased about 30 
volts which was still below the maximum for 
the tubes involved. A plastic pill bottle may 
be slipped over the diodes to prevent any 
shock hazard. 

. . . Carl Pleasant W5MPX 

ALL RESiSTORS-47011, '/,W 

ALL CAPACITORS-.01 pf 

ALL DIODES "SILICON, 800 PI V, 750 mA 
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Richard Factor WA2IKL 
Joseph Shapiro WA2ZCH 
1 15 Central Park West 
New York, New York 


Remove the Drudgery 

from Ham Radio 

Don’t let the FCC close your station for altercations. 


Are you sick of CW? Does RTTY break 
your nails? Do your gums bleed when you 
chew the rag? The authors, plagued with these 
perennial problems, have taken their cue from 
tape cartridges. These heretofore relatively 
unknown contrivances were spawned at the 
nation’s broadcast stations where they are used 
to relieve the announcers of the incomparable 
drudgery of announcing, and the engineer, of 
engineering. The thought of a union engineer 
actually having to thread a tape (horrors) or 
an announcer having to read a live commercial 
endistraughtifies those concerned. After all, 
it’s just their job! 



ml oovaiBM* i 


Photo by Ira Fuchs WB2CLL. 


The purpose of this article, Mr. Radio Ama¬ 
teur, is to show you how you too can avoid 
the daily drudgery of going on the air and 
talking to your contact. If your neighbor hams 
don’t read 73, you can be the first in your 
town to have a real broadcast station! What 
we’re getting at is that, with a tape cartridge 
setup as described below, you will never again 
have to talk with anyone. All you need to do 
is to record several cartridges with ham-type 
talk and then play them in sequence. 

A typical QSO might go as follows: Pla\ 
CQ tape until someone answers (the cartridge 
conveniently repeats itself every minute.) It 
must, of course, be used with a VOX for un¬ 
attended operation. In time someone will an¬ 
swer you and a QSO is born. The next step is 
to put in the “Handle, QTII, RIG” tape, which 
can be individualized for each band. This can 
be done simply by switching tape tracks—in¬ 
structions will follow. Eventually, the tape will 
finish and your contact will return with some 
similarly uninspiring information about him¬ 
self. At this juncture you have a choice: if you 
have been listening to the QSO (you are, of 
course, under no obligation to do so) and you 
find that the other chap is interesting, you 
might want to go to the trouble of speaking to 
him. In this case, just stop the cartridge ma¬ 
chine and come back to him personally at the 
end of his transmission. If you don’t, (a vast 
majority of cases), you need only insert the 
“Assorted 73’s and Closings” tape and walk 
away. Your contact will respond in kind and 
you are rid of him. If he is one of those who 
insists on emitting a string of “final finals,” the 
tape will really put him down. 

If you are in an interesting QSO and “na¬ 
ture calls,” just start your “General Com¬ 
ments” tape and make the necessary pilgrim¬ 
age. This not only obviates the necessity of 
embarrassing yourself on the air by saying 
where you are going, but also saves your li¬ 
cense from official embarrassment if you in¬ 
advertently utter an illegal synonym. 
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At this point yon are no doubt wondering 
what has withheld the cartridge revolution 
from the amateur market. Sure you are. The 
basic problem has been the high cost of the 
cartridge players. Most broadcast units cost up¬ 
wards of $500. However, mass production, 
the American Way, has come to the rescue. 
Some of the tape cartridge units for automo¬ 
biles use this exact cartridge, known as the 
Fidelipac. These units cost less than $100. 
However, also in the American Way, these 
units have already become obsolete with the 
advent of the 8-track Lear Jet-R.C.A. system 
which has been adopted by G.M., Ford, anl 
Chrysler. This naturally means that the price 
of the automobile Fidelipac units will fall. The 
authors feel confident in making this predic¬ 
tion because, in fact, it already has. We have 
seen ads for one unit, the Portatape, for as 
little as $45. This unit includes an oscillator 
which converts the audio from the tape head 
to a broadcast band rf signal which can be 
fed to any standard radio. It is likely that the 
hams in the audience would prefer to take the 
output directly from the head. If you don’t 
want the oscillator, you can buy the unit for 
$36. The name of the supplier for the $36 
unit can be obtained from, of all places, Popu¬ 
lar Science Magazine. Saying you saw it in 73 
will undoubtedly confuse them greviously. 

The Fidelipac cartridges are relatively simple 
gadgets (see photograph). They basically con¬ 
sist of an “endless loop” of especially lubri¬ 
cated tape in a plastic box. When they are 
placed in a cartridge player, a removable 
idler wheel pops up through a hole in the bot¬ 
tom and presses the tape against the capstan. 
The pressure pads, also in the cartridge, press 
the tape against the head or heads. The 
length of the tape can be varied so that any 
time interval from several seconds to a half 
hour can be obtained. The advantages are ob¬ 
vious: no rewinding and no threading. 

Now for the mechanics of the system. To 
the basic cartridge machine you must add a 
de power supply for twelve volts. Since the 
motors have speed governors, regulation 
isn’t important. If your player has only tape 
head output, you must furnish a NAB equal¬ 
ized preamplifier. Since most of the units will 
already contain an amplifier of one sort or an¬ 
other, just build an attenuator pad and connect 
it between the output and your transmitter 
microphone input. 

There remains one problem; that of record¬ 
ing the cartridges. None of the machines has 
a record preamp. There are three ways of 
solving this problem. The first is to homebrew 
a record preamp. This is not recommended 
since special components are required. The 






NEW MANUAL COAXIAL 
SWITCHES 

(Not Wafer Switches) 


Available: 1P2T, SP3T, 1P6T 
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DOW-KEY CO. 
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FOR CLOSED CIRCUIT OR AMATEUR TV 


• Measures only 2%” x 4” x 7" (excluding lens and 
connectors). 

• Weighs only 3'/J lbs. 

• Advanced circuitry utilizing 35 semi-conductors most 
of which are silicon. 

• Resolution guaranteed to exceed best capabilities of 
standard 525 line TV receivers. 

• Field-effect input circuit provides noise-free video. 
This is a VANGUARD exclusive. 

• RF output 30,000 microvolts adjustable for channels 
2 - 6 . 

• Video output 1.5 V p-p composite with standard nega¬ 
tive sync. 

• Viewable pictures obtainable from as low as 1 ft. can¬ 
dle of illumination to bright sunlight. 

• Vidicon controlled automatic light compensation elimi¬ 
nates electric eye and provides error-free compensation 
for light level changes of up to 120 to 1. 

• New VANGUARD "HI-FI" vidicon enables use of any 
8 mm movie lens instead of 16 mm lens required by 
other TV cameras. 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change in picture qual¬ 
ity when line voltage and temperature fluctuate. 

• All parts guaranteed for 1 year (except for open fila¬ 
ment on vidicon or breakage). Made in USA. 


Building your own TV camera? Send 10« for our new 
catalog describing our complete line of sub-assemblies 
and parts incorporating the latest advances in technology. 

VANGUARD LABS 

196-23 Jamaica Ave. Hollis, N.Y. 11423 


SUB-MINIATURE SOLID STATE 

TV CAMERA 


VANGUARD 
MODEL 501 


$ 279 95 COLLECT® 

COMPLETE WITH LENS 


second is to use the record preamp from an 
old tape recorder. This will work quite well 
even though the heads aren’t designed for re¬ 
cording. Besides, cannibalizing an old tape 
recorder is in the best traditions of scrounging. 
Using either of these methods will yield four 
discrete tracks on the tape. Thus you can tailor 
the comment to the band, season, weather, 
etc. just be selecting the proper track. If nei¬ 
ther of the above methods is appealing (that 
is. if they’re appalling) you can buy empty 
cartridges and a reel of lubricated tape such 
as Scotch type 151. Don’t try to use unlubri¬ 
cated tape because you’ll find (very much to 
your dismay) that it will not work. You can 
then use a standard tape recorder to put your 
message on the tape which is then wound on 
the cartridge. If you are unfamiliar with the 
winding process, it is suggested that you ob¬ 
tain one already wound so that you can see 
how it is done. It should be noted that if you 
use a standard tape recorder you can only 
record one track on the cartridge. If you use 
a so-called four track stereo model you can 
record two tracks. This is because a standard 
machine records alternate tracks in opposite 
directions while all four tracks run in the same 
direction on the cartridge. Although this dis¬ 
ability can be circumvented, methods of doing 
so are beyond the scope of this article. 

The uses of cartridges in ham radio are 
legion. For instance, they could be used for 
mobile work. We feel that this would be the 
ultimate in keeping the amateur’s mind on the 
road. You can even buy or make music tape 
cartridges for use when the band is dead. A 
myriad of other uses suggest themselves. Since 
they suggest themselves, we w m’t bother. 

Your friendly authors can envision the day 
following the universal acceptance of this 
grand scheme when it will no longer be neces¬ 
sary for hams to waste their valuable time 
calling CQ, and, even worse, talking on the 
air. Instead, they can spend their time wind¬ 
ing tape cartridges and improving their on- 
the-air voices and personalities. Hams could 
start correspondence clubs to exchange ideas 
for recording cartridges, and many new tech¬ 
nical developments could ensue, such as auto¬ 
matic tones recorded on the cartridges to turn 
on your contact’s transmitter when your tape 
is finished. Eventually, we will reach nirvana, 
when all hams will have tape recordings run¬ 
ning their stations, and perhaps even use auto¬ 
matic QSL printers and mailers. Then the 
amateur will be freed from the drudgery ol 
personally operating his equipment and he can 
devote his energies to more nearly useful pur¬ 
suits. . . . WA21KL, WA2ZCH 
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Honeywell humidity sensor used in the Humidivox. 



One of the penalties we pay for switchless 
SSB operation is that we sometimes forget to 
turn the switch when it should be turned; i.e., 
when we get up from the rig to do something 
else. All too often the VOX is left on and any 
noise made by an unwary or unwitting occu¬ 
pant of the room goes over the air. While it 
is only embarrassing to have others listening to 
family arguments, it can become downright 
illegal if the argument is sufficiently suffused 
with vindictive invective. Judging from the 
things I’ve heard on the air, this happens 
rather frequently. 

An unfortunate characteristic of microphones 
is that they do not have the intelligence to 
know when they're being spoken to. An ideal 
solution to our problem is to make the micro¬ 
phone realize that it is only to transmit a signal 
when it is spoken into, even though a signal 
just as loud from across the room should not 
be transmitted. While an artificial intelligence 
for microphones may seem ridiculous, we can 
construct an electronic circuit which will “tell” 
the microphone when to work. 

Let us examine some of the alternative cir¬ 
cuits available: The most elementary is the 
push-to-talk circuit. This is quite practical, but 
of course it completely negates the advantages 
of the VOX. There are more exotic circuits, 
such as capacitance operated proximity relays, 
but these are difficult to build and adjust, and 





Fig. 1. Simplest version of the Humidivox. This 
circuit uses a humidity detector (HS-1) on your 
microphone to make sure that your VOX is trig¬ 
gered only by a person speaking into the mike. 


Richard Factor WA2IKL 
115 Central Park West 
New York, N.Y. 10023 


The Humidivox 


are unreliable at best in large RF fields. A 
photocell detector could be used to show when 
someone is in front of the microphone, but 
these are physically unwieldy and microphones 
(and people) have a habit of moving around. 
By now it might seem that the only solution 
is to hire someone to sit by the T-R switch, 
but by remembering a universally known but 
totally ignored characteristic of the human 
organism, it is possible to construct a practical 
solution for a few dollars in about as many 
minutes. 

The characteristic 1 am talking about is that 
when people talk, their breath contains mois¬ 
ture which can easily be detected by a number 
of devices on the market known variously as 
electric hygrometers or humidity indicators. 
Most of these are made with a fine grid of 
printed wiring on a moisture sensitive plastic 
surface which changes its resistance when the 
moisture content of the air changes. The unit 
I used is a Honeywell type Q229A6X1 which 
has a resistance in the 50 megohm range in a 
fairly low humidity room which decreases to 
less than 1 meg after a few seconds of talking 
at about six inches. The circuit is quite simple, 
using two cheap transistors in a DC amplifier. 
There is no particular reason why the transis¬ 
tors specified need be used; as long as Q1 has 
fairly low leakage the circuit will work. The 
relay you use will depend on the supply volt¬ 
age. 1 used a sensitive reed relay which has 
a resistance of 690 ohms and a pull in voltage 
of 6V. The supply is 12V. A battery supply- 
can be used and will last quite a while since 
the non-operating current is less than 1 mA, 
but with the prices of batteries being as high 
as they are, a voltage doubler connected to 
the rig’s filament supply will be cheaper. 

Fig. 1 is the most basic circuit for satisfac¬ 
tory operation in a constant humidity environ¬ 
ment such as an air conditioned room. If your 
roof leaks or you live in an area with change¬ 
able weather, it would be a good idea to use 
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Fig. 2. This input circuit is recommended if you 
operate in a humid atmosphere, 
the alternate input circuit in Fig. 2. In this cir¬ 
cuit, HS1 is placed on the microphone and 
HS2 near the microphone but in a place where 
it won’t be breathed on. CR1 is a zener diode 
whose value is approximately Ja the supply 
voltage. If the two sensors are of the same 
type, the junction voltage will be J* the supply 
voltage regardless of the relative humidity; but 
if HS1 is breathed on, the voltage will become 
more negative and the diode will conduct and 
activate the relay. 

There is one problem (actually more of a 
nuisance) involv ed with this system; that is the 
time lapse in the operation of the sensor. It 
will take one or two seconds to activate the 
relay after talking begins and about five sec¬ 
onds to drop out when you are through. Ob¬ 
viously, then, this relay can not control the 
transmitter directly. The author customarily 
uses a compression amplifier between the 
microphone and the transmitter. If the Humidi- 
vox is used to control the gain of the compres¬ 
sor, the problem is solved. The non-com- 
pressed gain is set so that nothing (short of a 
chorus of indignant mothers-in-law) could acti¬ 
vate the VOX unless it is very close to the 
microphone. This makes it necessary to speak 
the first few words loudly, but when the II u- 
midivox relay closes, the compressor gain in¬ 
creases and only a natural voice is necessary. 
When you are through talking, the system re¬ 
verts to the state where it is impossible to acti¬ 
vate accidentally. Note that it is not necessary 
to shout every time the VOX drops out, but 
only when you start a new transmission. If you 
don’t use a compressor, just connect the nor¬ 
mally open contacts of the relay in parallel 
with a resistor which is in series with the 
microphone and equal to about five times the 
input impedance of the transmitter. 

The Humidivox is a simple gadget which 
can save a lot of embarrassment and costs little 
to build. There are many opportunities for ex¬ 
perimentation: for instance, you could discover 
how to make it not respond to alcohol. This 
could save further embarrassment! If at any 
time you decide to go back to PTT or even 
CW, you can always use it to lower the roof 
of your convertible. . . . WA2IKL 
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Ron Wren W6DFT 
1264 Idylberry Rood 
San Rafael, Calif. 


The Now-You-See-lt, 
Now-You-Don’t Antenna 


\ly wife looked at the brand new house and 
sighed, “It's beautiful. And look, there aren’t 
any wires or telephone poles to mar the 
scenery.” 

I choked. No poles, ac lines or TV’ antennas 
meant only one thing: the builder had spent 
a small fortune burying the utility wires and 
installing a master cable TV’ system. No half¬ 
wit ham was going to move in and spoil the 
view with an outrageous antenna farm. 

Here was my wife’s dream home . . . and 
it happened to be a ham’s nightmare. At least, 
I thought, it didn’t have a built-in intercom set 


Ron is a partner in an ad agency. He’s written 
articles for ham magazines and other maga¬ 
zines. He has an AB in Radio-TV Broadcasting 

from San Jose State College. 



like every home in the last tract we saw. 
I shuddered as I thought of the probable mass 
“I I” (intercom interference) we would have 
experienced: “Who’s that on the intercom, 
dear?” “I don’t know, but I think he said he’s 
in Guatemala.” 

As my wife toured the models I checked 
with the builder’s salesman and found, as 
many hams are discovering in new develop¬ 
ments, “no antennas without approval.” 

Suddenly, a thought flashed across my mind. 
1 recalled those old World War II B movies 
. . . you know, the kind where the secret agent 
raises a mysterious antenna up from an under¬ 
ground hideout and transmits the coded mes¬ 
sages home to his sinister government. 

I had the answer! What I constructed, 
with the approval of the builder, may help 
other hams faced with the dilemma of esthetics 
over electronics. 



VERTICAL ANTENNA IN HORIZONTAL POSITION 


iNSULATOR SCREWED 
TO OPPOSITE SIDE 
OF BOARD 


BASE BOARD 
SCREED TO ROOT 



Antenno in vertical position. 



Antenna in horizontal position. 


BASE INSULATOR 
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meters 

Concentrate on 20 meters - - - the 
best DX band today. Use a Mosley 
ful l-size A-203-C wide spaced, 
gamma ma tched, 20 meter beam. 
Features: 

Rated for 
weight 40 
feet. 

Exclusive Mosley element design 
virtually eliminates element flutter 
and boom vibration. 


VSWR 1.5/1 or better. 


full 

lbs. 


power. Assembled 
Turning radius 22 


"SI 


The Mosley “Quality of Excel¬ 
lence” has become a standard 
in the industry. Available to 
you are a wide variety of an¬ 
tennas from which to choose, 
plus antennas custom made to 
order. Let Mosley know your 
antenna needs. 


^Joae/eif Qfekoruk <9nc. 

4610 N. LINDBERGH BLVD., BRIDGETON, MO. 63044 


I took my Mosley V-4 vertical (any vertical 
antenna will do) and fastened its plastic base 
to a piece of board—about an inch thick by 8 
by 10. On the other side of the board 1 
screwed a pair of ordinary door hinges. They, 
in turn, were screwed to another 1 x 8 x 10 
board securely bolted to the flat part of my 
roof. 

Next, I fastened two nylon guy ropes to the 
antenna and anchored them to the roof. But for 
the third guy, I took an extra long length of 
nylon and ran it first to a pulley hooked to 
my chimney, then across the roof to a second 
pulley, then down the side of the house. 

The action is simple, esthetieally pleasing 
99% of the time and only slightly suspicious- 
looking the \% of the time when the antenna 
is being used. The vertical, you see, is nor¬ 
mally horizontal—flat on the roof and com¬ 
pletely out of sight. When I’m ready to trans¬ 
mit, I pull on the third guy rope, smile cun¬ 
ningly, and watch as my antenna slowly rises 
to a vertical position. The guy rope is tied to 
the house to hold the antenna up while I’m on 
the air, and released to lower it to the roof. 

Since most of my operating is done at night, 
few of my neighbors know of the antenna’s 
existence. And those who do simply think I’m 
a spy. It’s better than being a ham in a “no¬ 
antenna” neighborhood. . . . W6DFT 



Now you see it 



, . . now you don't. 
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G. "Steve" Stephens W9SLM 
RR No. 2 
Sheldon, Illinois 


Home Made Custom Decals 


I am sure that most hams who like to build 
equipment are familiar with decals. Decals 
give that commercial look to home constructed 
equipment. 

Many times in the past, I have needed a 
special title or design that was not in my com¬ 
mercial package. I imagine other do-it-your¬ 
selfers have also been faced with this problem. 

Perhaps your projects only require standard 
titles such as: KVA, Gauss, De-emphasis, Hot 
Water, Tilt, etc., whereby a commercial set of 
decals will do the job. Should you require a 
special title, however, here’s how you can 
make it at home by a method that is easy, 
cheap, and fun. 

See if you can find the following material 
in your junkbox: a sheet of decals, a rubber 
stamp, and a piece of glass or plastic that will 
provide a smooth surface onto which you can 
roll some thick paint. Apply a small dab of 
paint to the glass or plastic and roll it out 
into a thin layer. Gently mash the rubber 
stamp down into the paint to ink it. Now 
firmly stamp the impression onto the border 
of the decal sheet, being careful not to press 
too hard or slide the stamp sideways. If you 


goofed on that one, try another. A little prac¬ 
tice will probably be needed to get the desired 
results. When the paint is dry, the decal can 
be applied in the usual manner. 

Commercial decal paper and other supplies 
can be obtained from art suppliers. A sheet 
of “Klear Kote,” 20"x25", decal paper, that 
sells for about 32 cents, will make many de¬ 
cals. Special inks and paints can also be pur¬ 
chased, but some success can be achieved 
with ordinary enamels. 

A variety of rubber stamps can be obtained 
from mail-order houses, or office supply stores. 
One, familiar to hams, is the “Name, Call, and 
Address” stamp. This is available for about a 
dollar, and it makes fine decals for identifying 
your equipment. The small set of individual 
character stamps shown in the photograph is 
handy and allows setting type for about any 
title that you might need. These and other 
types are usually available in several sizes and 
styles. 

No matter which type of rubber stamp you 
use, you’re likely to have some trouble on 
your first few tries. These suggestions may 
help you achieve better results: First, roll the 



The upper left decal was 
made with o silk screen. 
The upper right decal 
was made by cutting a 
stencil from poster board 
and spraying through it 
with an aerosol type 
spray can. The lower left 
of the photo shows sev¬ 
eral decals made with 
the familiar "call, name, 
and address" rubber 
stamp. In the lower right 
is pictured a small tran¬ 
sistor project with letter¬ 
ing done in decals made 
by the author. The "KK" 
was made with a stencil 
cut from poster board as 
explained above. The 
"W9SLM" was made 
from the rubber stamp. 
The balance of the let¬ 
tering was from commer¬ 
cial decal packs. 
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Several types or ruDDer stamps available at low cost that can be used by do-it-yourselfers. Also shown 
is a tube of stamping ink. 


paint into a thin film and do not press too 
hard oil the stamp. Thick layers ol paint or 
too much pressure will fill in the letters and 
make them smear on the decal sheet. This is 
the most important step, as it will make the 
difference between a clean, sharp impression 
and a smeary one. Second, after the decals 
are stamped, clean the rubber stamps with a 
thinner or solvent that will not dissolve the 
rubber. Pay special attention to removing the 
paint from inside the characters, as once it 
dries it is difficult to get out. Third, the con¬ 
sistency of the paint should be thick so it will 
not run or leave a dim impression on the decal 
sheet. Fourth, the stamp itself should be 
sharp, as it will print only as clearly as its 
letters are sharp. 

1 have also had some success in making 
designs for decals by cutting stencils, placing 
them on the decal paper, and spraying 
through them with a spray paint can. 

Should you desire to produce a large quan¬ 
tity of the same decal, such as for a club proj¬ 
ect, a stencil cut on a mimeograph master 
sheet will serve the purpose, and it can be 
run off at home. And, if you’re really enter¬ 
prising, you can devise other jazzed up gim¬ 
micks for making truly unique decals. 


That’s it men. If you’ve been looking for a 
special title or design in a decal that isn’t in 
your commercial package, try my method, and 
it will give your latest creation that custom 
appearance. 

... W9SLM 



A quick sample impression that can be readily 
made to try out this method of making decals. 
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Houston Gene Dewey WB6AFN 
314 East G Street 
Ontario, California 
Photo by Robert Rathburn. 


A Simple 

C-R Bridge 


Are you looking for a simple gadget to 
match resistors, and to measure accurately the 
values of those unmarked surplus capacitors? 
Your problem is solved. This little instrument is 
not only simple, but also cheap, versatile, and 
accurate. 

Note on the schematic that the ac source 
and null indicator are not included. Inclusion 
of these would only increase the building cost. 
Most hams have an ac source readily available. 
You can use a 6.3 Vac transformer, an audio 
generator, code practice oscillator, or your ham 
receiver. (Turn on the Xtal Calibrator on the 
receiver; tune to loudest beat note; plug the 
bridge into the phone jack. Simple.) The null 
indicator may be a VOM, VTVM, or a pair of 
headphones. 

Calibration is accomplished in two parts. 
First, find the median resistance. Second, cali¬ 
brate the bridge to measure capacitance. 


Finding the median resistance 

Using two resistors of approximately the 
same value, attach each resistor to each set 
of terminals. Find null and record dial reading. 
Exchange resistors. Find null and record dial 
reading. Add the readings together and divide 


STD. CAPACITOR .1, .01, ETC. 



Schematic of the simple C-R bridge. 



WB6AFN's simple capacitance-resistance bridge. 


by two. The answer should correspond to the 
midscale reading on the dial. If the answer is 
not the same, adjust the dial and repeat until 
satisfactory results are achieved. 

Capacitance measuring 

You will need three “standard” capacitors, 
.1 pF, .01 pF, and .001 pF. Label one set of ter¬ 
minals STANDARD. Always attach the stand¬ 
ard capacitors to the STANDARD terminals 
only. Label the other set of terminals UN¬ 
KNOWN. Using the .1 pF capacitor, attach 
capacitors of known value to the UNKNOWN 
terminals. Find the null of each, and record 
the dial reading. Do this with a wide range of 
capacities. Graph the data. It should have a 
form similar to the author’s graph. If each of 
the standard capacitors is exactly ten times 
greater than the other this one graph can be 
used with all standard capacitors by moving 
the decimal point to the appropriate place. 

... WB6AFN 



Calibration chart for the bridge. 


68 


73 MAGAZINE 



Bob Renfro WA4NXC 
RCA Missile Test Project 
Grand Bahama Island 
P. 0. Box 4036 
P. A. F. B., Florida 


Down Range—AFETR 


The Air Force Eastern Test Range was 
established as a testing round for the develop¬ 
ment of missiles and launching of satellites. 
Several tracking stations located on islands and 
ships in the South Atlantic acquire data on 
missiles and satellites and send this informa¬ 
tion to Cape Kennedy for analysis. 

This data is obtained by telemetry, pulse 
and GW radar, optics, and receiving sound¬ 
ings. Some data is used to predict an impact 
point if power should fail in the missile. Some 
tracking stations are used to generate naviga¬ 
tional signals used by ships and planes. 

The location of the tracking stations are 
shown on the map. It is assumed a missile is 
fired from Cape Kennedy and Hies in such a 
path to take it near the tracking stations. 

The prime contractor for the ETR is PAA 
(Pan American Airways). The sub-contractor 
is RCA (Radio Corporation of America!). 

PAA provides construction and operating of 
the station. They provide food, maintenance 



WA4NXC in his shack. Note the QSL's over the rig. 


of quarters, laundry, etc. 

RCA provides the technical people to oper¬ 
ate and maintain the electronic equipment. 
The equipment is owned by the Air Force and 
manufactured by several companies. 

Items necessary for sustaining human life 
are supplied by PAA. A military-type dining 
room is operated and the food is excellent. A 
typical breakfast consists of several juices and 
fruits, fried potatoes, eggs any style cooked to 
order, bacon, ham, toast, cooked cereal, hot 
cakes, French toast, etc. Take your pick of as 
much as you want. 

Dinner and supper offer several types of 
meats and vegetables. There is no charge for 
eating in the mess hall. 

Free laundry is provided as well as free 
movies. Modern films with plenty of good Mr. 
Magoo and Roadrunner cartoons are shown at 
dusk at an outdoor movie theater. 

In addition to 2 weeks normal vacation per 
year, Downrangers receive an additional 30 
days vacation. Free transportation between the 
station and Florida is provided. 

Salary is attractive, Downrangers receiving 
an additional 30% to 40% depending on loca¬ 
tion. The salary is also tax free since the sta¬ 
tions are foreign. 

Mail service is provided by the Air Force. 
I count on a mail delivery once a week even 
though they are planned more often. 

Tracking stations are on tropical islands 
close to the water and boats and fishing gear 
are supplied. 

The working hours are arranged for plenty 
of time to enjoy the local sports and climate. 
However, the dining room does not conform. 
It always wants to serve meals in the middle 
of a ball game or diving expedition. 

Most stations have a club with snack bar 
where you can buy hamburgers and other 
snacks. If you prefer to take your meals in 
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liquid form, attractive prices prevail. For in¬ 
stance—Martini for a quarter! 

Getting a license to operate at a Downrange 
tracking station is not impossible. Inspection of 
the R. O. I. (Range Operating Instructions) 
will indicate the procedure for each station. 
Downrangers can usually obtain a license 
easier than a native by going through the Air 
Force. 

Out of all the technical people working at 
the tracking stations, there are very few active 
hams, one out of two hundred I would say. 
However, take a commercial vessel that does 
no technical work, just hauls grain and chemi¬ 
cals around the world, and you will find one 
out of three or four a ham. For instance, the 
“Marine Shipper” merchant ship, crew of ten. 
Out of this are three hams, W4WYI, K200R, 
and W3WVE. Take the RCA missile tracking 
ship, “American Marriner" 300 scientists and 
engineers on board, onlv one active ham, 
W5CAZ. 

On a tracking station near the U. S. fringe 
area, TV reception is possible from Miami. 
This brings back the TVI problem. Also BCI, 
where thirty men live in one building, all play¬ 
ing their transistor radios. All we need is Mr. 
Ham to fire up a 100 watt rig down the hall 
and these transistor radios pump up and down 
with his keying or modulation. 

The ham that does operate will use ear¬ 
phones, have his room light out, and use a dis¬ 
guised antenna. Could be there are more hams 
and they just don’t let it be known. 

Of these so-called active hams down range, 
why don’t you work them? My investigation 
shows this: 

The typical ham getting off work checks out 
scuba tanks, does a bit of spear fishing in the 
crystal-clear, shark-infested waters of the 
South Atlantic, makes it back for supper, and 
thoroughly gorges himself. 

Then to the club for a few after-dinner 
drinks to aid digestion. Then it’s time for the 
outdoor movie theater and become food for 
the mosquitos and sand fleas for three hours. 
After that some liquid refreshments, game of 
darts and pool, then bedtime. 

Who wants to turn on the rig? Because 
downrangers have exotic prefixes of VQ9, ZDS, 
ZD7, etc., it's impossible to have a leisurely 
QSO with an old friend. The pile up is enough 
to burn out your receiver. 

So you want to join up and operate from 
exotic DX spots, and really get your fill of DX 
operating? Chances are you will soon find skin 
diving, playing pool, and girl chasing in the 
native village more appealing than sweating 
over your rig. . . . WA4NXC 
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Byron Weaver WB2HAL 
87 Cottage Place, Apt. 22 
Long Branch, New Jersey 


The Second Requirement 

Get maximum power from your link coupled transmitter. 


Although the pi-network is the most popu¬ 
lar output coupling circuit, there are still 
many who use untuned inductive coupling to 
transfer power from their transmitter to the 
antenna. This type of coupling is probably 
most widely used in portable or mobile equip¬ 
ment where the power is low. It appears to be 
a simple, inexpensive, and space-saving 
method but the question arises, "Are you 
really getting the most from it?” Chances are, 
you are not! 

Recently, I built a battery operated low 
power transmitter and decided to use this type 
of coupling. 

Fig. 1 illustrates a typical circuit, where R 
represents the load resistance. Assuming that 
the antenna and transmission line have been 
properly matched (in which case R is equal 
to the line impedance), maximum transfer of 
power will occur if: 

1. The tank circuit (Cl and LI) has a 
loaded Q of 10 or less, 

2. The pick-up or link coil (L2) has a re¬ 
actance equal to R at the operating frequency, 
and 

3. Coupling is very tight between coils. 

Little difficulty arises in meeting the first 

and third requirements, but if your transmitter 
fulfills the second requirement, either you are 
very lucky, or you have taken time to make 
the worthwhile adjustments! 

The object here is to enable you to meet 
the second requirement! Theoretically, it is 
possible to compute the approximate induct¬ 
ance, but the approximate is not nearly 
enough! Most articles state a certain number 
of turns for L2. This may have been optimum 
for the author but most likely you will not 
have a replica of his transmitter. Then too, 
he may not have adjusted his link properly 
either. 

Trial and error is the method I have found 
to work most satisfactorily to meet the second 



Fig. 1. Typical rf output amplifier showing the 
output coil, LI, the link, L2, and the load re¬ 
sistor, R. 


requirement. It requires only time and pa¬ 
tience. Once finished, you know the status of 
your power. 

Following is the procedure I used to in¬ 
crease my output voltage from 0.15 volts peak- 
to-peak to 13.5 volts peak-to-peak across a 50 
ohm load. The dB meter on the receiver went 
from 35 dB to well past the 100 dB mark! 

Since my coaxial cable was about 50 ohms, 
I connected a 50 ohm, 2 watt resistor directly 
across the transmitter output connector, keep¬ 
ing the resistor leads as short as possible. The 
resistor was the composition type and not of 
the inductive variety. Connecting an oscillo¬ 
scope across the resistor I found the voltage to 
be 0.15 volts peak-to-peak with 3 turns on the 
link of the 40 meter transmitter. The turns in 
both LI and L2 were close wound on a 1 
inch diameter form. By spreading the turns 
on L2, the voltage increased to about 3 volts. 
This indicated that I had lowered the induc¬ 
tance and/or got closer coupling since there 
was now no space separating LI and L2. By 
taking a turn off the link, the voltage in¬ 
creased to about 6 volts for 2 tight wound 
turns. Opening the turns decreased the volt¬ 
age. Moving the link closer to, and away from 
LI varied the voltage tremendously, although 
moved only an eighth of an inch or less at a 
time. Finally, a point was wound where I had 
a maximum of 13.5 volts peak-to-peak for my 
little rig and I applied a little cement glue on 
the pick-up to hold it in place. The results of 
the adjustment were obvious on the receiver’s 
meter when the rig was reconnected to the an¬ 
tenna line for it pegged! 

Many amateurs don’t have a scope avail¬ 
able as I do, but can possibly find a friend 
who has one. Pilot lamps of the proper imped¬ 
ance could be used in place of the resistor by 
observing the brilliance and adjusting for 
maximum. An AC voltmeter suitable for the 
frequency might be a substitute for the scope, 
everal resistors can be paralleled to obtain the 
wattage and resistance required for your rig. 
Make sure the leads are as short as physically 
possible in any case. 

After all, if you have given time to build 
a rig, you shouldn’t short-change yourself by 
keeping the power in the rig rather than the 
antenna, unless you are in need of a heater 
rather than a contact! . . . WB2HAL 
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Cdr. Gay Milius W4NJF 
Robert Webb K4ASU 
42 J Soddle Rock Rood 
Norfolk, Vo. 


Heath SB400 Modification 


The Heath SB400 and SB300 work well to¬ 
gether in tranceive but there are times, usually 
working DX, when it is necessary to operate 
them apart from each other. It then becomes 
a chore and takes time to shift plugs and 
cables in the SB400. The Collins S Line makes 
a similar change by simply throwing a switch 
on the front panel of the exciter when the re¬ 
ceiver and exciter have been cabled together 
for tranceive operation. However, at times, 
this can cause havoc, and pink tickets, should 
the operator neglect to check the band seg¬ 
ment in which the exciter was set. This is what 
hits happened when the C\V operator sud¬ 
denly hears SSB signals from American sta¬ 
tions down in the 20 meter CW band. It 
cannot possibly happen here with the SB400 
and SB300 if the following modification is 
made, because a complete split of the two 
units has been accomplished by the turn of a 
switch and they are not interdependent upon 
one another as in Collins. Furthermore, a 
messy mix-up of cables is eliminated. The 
elusive DX station down in the foreign phone 



Location of the new switch. 


band can be heard while he is called, up in 
the American phone section without delay. 

The entire alfair is done by the installation 
of a double throw, 2, 3 or 4 pole rotary switch 
with two wafers. A common surplus item was 
used here but others are readily available in 
the market. The poles of the rotary switch are 
attached to the lead from the mixer and are 
thrown to the lead to the receiver LMO or to 
the lead to the transmitter LMO. At the same 
time, using the second wafer, when in split 
operation, the dial lights of tire SB400 are en¬ 
ergized to indicate that the transmitter is being 
operated separately and the receiver LMO is 
grounded out. 

This is quite cheap, easy and simple because 
beside the rotary switch all that is required is 
a length of RG-58A/U coax, a small piece of 
aluminum, three phono-plugs, a piece of hook¬ 
up wire and a 100 ohm 'A watt resistor. Most 
of the wiring can be done before the rotary 
switch is installed. The only modification to 
the original SB400 is a minor change in the 
wiring of the two dial lights which are fed 
normally from two different sources. To control 
them with one switch, the dial lights, of 
course, must be fed from one source and wired 
in parallel. 

The accompanying photograph clearly 
shows the placement of the rotary switch for 
which a small bracket is constructed from the 
piece of aluminum. The screw which holds the 
bracket is already in the LMO cover of the 
SB400. It is loosened and run through a hole 
or slot in the bracket and put back into its 
original hole. The bracket is bent .sufficient])' 
to permit the rotary switch being used to fit 
comfortably in the space to the right of the 
LMO. 

The wiring is relatively simple after the 
cables have been prepared. All of them can 
be soldered to the rotary switch before in¬ 
stallation. Lay aside the two cables which 
came with the SB400 and which were used 
to make the transformation to transceive. Save 
them, as they may come in handy at a later 
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Fig. 1. Wiring of the new switch for the SB-line. 

date. Cut four cables from the RG-58A/U. It 
is suggested that, prior to cutting the coax, 
you determine the lengths required by using 
a piece of solid wire which can be threaded 
between the components and thereby obtain 
fairly accurate dimensions. Enough cable 
should be used to be dressed professionally 
around the components on the chassis. Length 
is not critical. In the photograph the cables 
appear to be rather long; but they were short¬ 
ened for neatness after the picture was 
snapped. 

Two of the cables just cut are fitted with 
phono-plugs at one end while the remaining 
end of each of the two is stripped to solder to 
the lugs on the rotary switch. One cable, 
which will go between the rotary switch and 
the transmitter LMO has the 100 ohm resistor 
inserted in series with its center lead and a 
phono-lug is fitted immediately after the re¬ 
sistor. (This is the same arrangement as on 
one of the original cables which came with 
the SB400.) The other end is also stripped 
for attachment to a lug on the rotary switch. 
The fourth cable is rather long and has both 
ends stripped. One end of that cable will be 
soldered to a lug on the second wafer of the 
rotary switch. The other end will be fed 
through the rear of the cabinet and joined in 
and at the phono-plug already on the cable 
which comes from the receiver LMO. There 
is a small hole in the back of the SB400 cabi- j 
net which requires only a little enlarging to 
admit RG-58A/U. This concludes the prepara¬ 
tion of the cables and they should be soldered 
to the proper lugs on the rotary switch as set 
out in Fig. 1. 
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TWO CATEGORIES TO CHOOSE FROM 


Standard Duty Guyad in Haavy Duty Saif Supporting 
Haights of 37-54-88-105 and Guyad in Haights of 
and 122 faat 37 - 54 faat (SS) 

71 — 88 faat (guyad) 


ROHN has these 6 IMPORTANT POINTS: 

Ease of Operation— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength— 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections together— uni¬ 
formly with an equal section overlap at all heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance at any height desiredl 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 
standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 

SEND FOR ROHN TOWER HANDBOOK 

-$1.25 Value 

—ONLY $ 100 postpaid < special to readers 
of this magazine). Nearest 
source of supply sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 

ROHN Manufacturing Co. 

P. O. (ex 2000 Peoria, Illinois 

"World’s Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower systems." 
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plus other features.$5.95 

The Foreign edition lists over 127,000 OTH's 

plus other features.$3.95 

See your favorite dealer or order direct (add 25c for mail¬ 
ing in U.S., Possessions & Canada. Elsewhere add 50c). 
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At first glance it will appear as il erne seg¬ 
ment of the top wafer on the rotary switch is 
not necessary because all the connections 
thereto go to ground. However, nothing will 
he saved by connecting the shields of all the. 
cables together. Nothing hut an unwieldy mess 
results, and there will he saved only one seg¬ 
ment of the rotary switch—two sections or 
wafers are still necessary. The rotary switch, 
therefore, becomes an excellent tie point for 
all cable shields. 

On the lower water of die rotary switch a 
discerning eye might he led to believe that in 
place of the long cable which goes out through 
the rear ol the cabinet, connections can he 
made directly at the rotary switch, thus elim¬ 
inating the long cable. This was tried and the 
res 11 Its were cpiite unsatisfactory. Spurious 
emissions appeared. As the purpose of this 
cable is to ground out the receiver LMO when 
the transmitter LMO is in use and hereby 
eliminate or prevent beat notes from the com¬ 
bination of both LMOs, it is logical that the 
grounding should he made away from the 
transmitter and outside of the receiver. 

As for the dial light modification, view the* 
lights from the front of the SB400. Disconnect 
the brown lead coming from the base of the 
mixer band-pass circuit board at the left-hand 
dial light. Lengthen this wire so that it will 
reach pin #1 on lower wafer of the rotary 
switch and solder it to pin #1. (See Fig. IB.) 
Disconnect all the leads on the right dial light. 
There are a good number attached thereto 
because it has been used as a tie point. Solder 
all those leads together and tape them well. 
They can hang free. Run a lead from the left 
dial light to the right dial light. Run another 
lead from the left dial light to pin #4 on the 
lower wafer of the rotary switch. You now 
have placed both lights in parallel from one 
source ol power and the switch will complete 
the circuit only when it places the transmit¬ 
ter LMO into operation. The connections to 
the switch can he made after the cables have 
been attached and before the rotary switch is 
attached to the bracket on the LMO cover. 

To embellish the job you can make a little 
diagram as seen in the photograph to tell you 
where the pointer lies. This, of course, is not 
too necessary because if everything is working 
correctly your dial lights will light when your 
transmitter LMO is taking over. 

Anyone who has the two pieces of gear can 
immediately discern the inconvenience which 
this modification removes. Now, all you have 
to do to leave* transceive operation is to lift 
the transmitter cabinet cover and switch to 
split operation! 

. . . K4ASU, W lNjir 
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Don Smith W3UZN 
1 126 Outer Drive 
Hagerstown, Md. 



Testing the Heath GR 54 

Here's an inexpensive general cov¬ 
erage receiver for the ham or SWL. 


“Get a $150 SWL Receiver for $84.95,” 
the ad read. 

“Well, they’ll have to show me,” I thought 
as I sent off a check for the receiver. An ad 
can and often does say anything, but knowing 
Heath’s reputation I figured I’d get more than 
$85 worth anyway. After building the receiver. 
I’ve found that they’re right. 

The GR-54 covers 2 to 30 MHz in three 
bands, plus 180 to 420 kHz and the broadcast 
band. It contains a power transformer with 
a full-wave, silicon diode power supply. A 
tuned rf amplifier stage is used, with two if 
amplifier stages. A diode detector is used for 
AM detection and a separate product detector 
for SSB. Two diodes provide the ANL. One 
stage of audio amplification feeds the output 
stage. A built-in speaker is provided with an 
output connection of 8 ohms for external 
speaker if desired. 

A number of multipurpose tubes are used, 
keeping the count down to six tubes. In addi¬ 
tion, six diodes are used, plus the power 
supply silicon diodes. An “S” meter is used to 
indicate relative strength of signals. The if 
frequency is 1682 kHz. 
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Most unique in a receiver (not to mention 
one under 100 dollars), is the use of two 
crystals, one at 1680.1 kHz and the other at 
1682.4 kHz, providing a half-lattice crystal 
filter! This crystal filter is placed in the sec¬ 
ondary winding of the mixer to first if trans¬ 
former, providing a narrow bandpass through 
the if amplifiers. By using these crystals, se¬ 
lectivity is 3.0 kHz at 6 d.B and 7.5 kHz at 
20 dB! This is quite remarkable for a low 
priced receiver. 

Sensitivity is very good. Best sensitivity 
(on SSB), was on the 2.5 to 5 MHz band and 
was .4 (iV average, with lowest sensitivity of 
4 uV on the highest band. The relatively low 
sensitivity on the highest band is rather typical 
and expected. 

I wondered how they could maintain such 
a high average sensitivity in a kit, with the 
receiver being built by quite a range of elec¬ 
tronic talent. When I built the receiver, this 
became self-evident. The kit uses five separate, 
heavy printed circuit boards! As a matter of 
fact, no wiring is done on the steel chassis, 
except for inter-board wiring and the power 
supply. 
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Three boards are used for the front-end 
coils. The first one has all of the antenna coils, 
the second the rf amplifier plate coils and the 
third the oscillator coils. Even the coils are 
different on this receiver. They use a very 
strong coil form with four strong mountings. 
This prevents the inexperienced from finding 
it easy to break one of them, or burn them up 
with a soldering gun. 

The rf, oscillator and mixer stages are lo¬ 
cated on another circuit board, with their 
associated parts. The last and largest board 
contains if stages, detector, product detector 
and audio stages. Coaxial cable is used for 
inter-board connections where required. Lay¬ 
out is good. A long shaft is used with the 
antenna trimmer capacitor, so that it can be 
located close to the rf amplifier stage. A rod 
antenna is used on the broadcast band, acting 
as antenna and also the antenna coil for that 
band. The antenna input impedance is a 
nominal 50 ohms. 

Using printed circuit boards for the various 
coils and circuits, Heath has made alignment 
very easy. In addition, the coils are pre-tlined, 
and I do mean pre-tuned! I used a lab signal 
generator to align my kit, and not one of the 
coil slugs had to be turned more than half 
a turn. If the kit builder did not have equip¬ 
ment, but followed the directions given in the 
manual, he couldn’t go wrong. (As a matter 
of fact, I aligned a student’s GR-54 by this 
method and it came off fine.) 

Check out of the receiver on the air came 
off without a hitch. Electrical bandspread is 
provided, and with the half-lattice filter, 
selectivity and tuning was very good. The low 
frequency band (ISO to 420 kHz), was some¬ 
what dead at this location, which is normal 
here. The sensitivity on this band is approxi¬ 
mately 1.5 pV, however. The receiver does 
not have a tendency to overload on strong 
signals and the antenna trimmer, unlike some 
receivers checked out here, really makes a 
difference. 

VHF and UHF is of great interest to me. 
so the receiver was tried out with three dif¬ 
ferent converters for 6 , 2 and 1 ,'i meters, one 
of which was a tunable type. The receiver is 
excellent for shortwave listening, and generally 
ham work, but I think its greatest value to the 
Amateur is as a fixed or tunable if for conver¬ 
ters. A receiver used for this purpose must 
have good stability, sensitivity, selectivity and 
what is so often lacking, a very stable BFO 
and product detector for SSB. The GR-54 
can deliver this kind of operation, and for this 
purpose I found it to be great. At $84.95. 
the GR-54 is a good receiver buv. 

’. . . W3UZN 
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TRI-EX 

W-51 

FREE STANDING 
TOWER. 

SUPPORTS 9 SQ. FT. 
OF ANTENNA. 

Shown with internal Ham M 
rotator and 2" mast. 

INCLUDES 

• FREE: RIGID BASE 
MOUNT 

• PRE-DRILLED TOP 
PLATE - For TB-2 
thrust bearing. 

• HIGH STRENGTH STEEL 
TUBING LEGS. Solid 
rod, "W" bracing. 

• EASY MAINTENANCE- 
No guys or house 
brackets needed. 

• RISES TO 51 FT.- 
Nests down to 

21 ft. 

• HOT DIPPED 
GALVANIZED AFTER 
FABRICATION! 

All welding by 
certified welders. 

IMMEDIATE DELIVERY 

*362 60 

FREIGHT PREPAID INSIDE 
CONTINENTAL U.S.A. 


Iri-Ex TOWER CORPORATION 

7182 RASMUSSEN AVE., VISALIA, CALIF. 


NOVEMBER 1966 


79 




Bill Welsh W6DDB 
2814 Empire Avenue 
Burbank, California 91504 


Prescription for 

Healthy Ham Clubs 


Thousands of radio amateurs belong to ham 
clubs scattered all around the world. Ham 
clubs are the centers for many interesting and 
necessary activities which can’t be handled 
efficiently by individual hams. In addition, 
ham clubs can enable individual hams to enjoy 
aspects of the amateur radio service which 
they would otherwise miss. Our ham clubs are 
becoming increasingly important but their qual¬ 
ity is not improving fast enough. This article 
is intended to help new clubs get started on 
the right foot and to point out ways estab¬ 
lished clubs can improve themselves. The 
author has been very active in several amateur 
groups and has served as President of the El- 
Ray (WIOMI), Middlesex (YVIHEB), and 
LERC (W6LS) Amateur Radio Clubs; in addi¬ 
tion, he has held key posts in other amateur 



A CLUB SHOULD CONDUCT REGULAR LICENSING CL AS SEJ 


radio organizations. The same basic questions 
are asked by those who want to upgrade their 
clubs and the answers are included in this 
article. Each category of subject has a heading 
to make it easier to locate desired material. 

Board of directors 

Purpose: This board determines whether the 
club will be an asset to the amateur radio ser¬ 
vice or whether it will be just another medi¬ 
ocre group which stumbles through one boring 
meeting after another. In short, this board sets 
the pace and its actions result in a club which 
is either a failure or a success. 

Members: The Chairman of the Board of Di¬ 
rectors should be the immediate past president 
because he is the one person who knows pre¬ 
cisely what the objectives of the past adminis¬ 
tration were. As Chairman, the ex-president 
can provide desired continuity between admin¬ 
istrations to continue long-term efforts toward 
worthwhile club objectives. If the ex-president 
is not available, any officer from the previous 
administration can be elected to chair the 
board. All officers from the previous adminis¬ 
tration should be requested to serve on the 
board along with all the present elected and 
appointed club officials. Each coordinator 
(committee chairman) should be invited to 
serve on the board along with the club’s 
Trustee and Editor (if applicable). 

Meeting conduct: The Chairman establishes 
the agenda prior to each board meeting to 
make sure that each item will be covered. The 
board meetings must be started promptly and 
should be terminated as close as possible to a 
predetermined regular ending time. The Chair¬ 
man must conduct board meetings in a pleas¬ 
ant but efficient manner, making sure that 
each item of business receives no more than 
its fair share of time and discussion. Board 
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meetings are not a social affair and board 
members must be made to realize that board 
meetings have got to be conducted in a busi¬ 
ness-like manner. Take care that minor items 
of business and personal chit-chat do not waste 
valuable meeting time which should be spent 
on important club matters. 

Business items and motions: Each item of new 
business should be discussed in detail at a 
board meeting before it is presented at a regu¬ 
lar meeting. All interested parties should be 
invited to attend board meetings at which 
items will be discussed which are of prime 
importance to them. Board meetings must be 
open to all members and it must be made 
known that every club member is welcome to 
attend them, although only the regular board 
members can vote. Invite interested members 
to present their views and ideas at board meet¬ 
ings; do not wait for them to ask permission 
to attend board meetings. The fine details 
must be hammered out at board meetings be¬ 
fore any item is brought up at a regular meet¬ 
ing for discussion and possible action. If a 
motion will be needed, its wording should be 
finalized at the board meeting and members 
should be designated to make and second any 
such motion. It is ridiculous to waste the time 
of all club members (at a regular club meet¬ 
ing) on details which are more efficiently han¬ 
dled at a board meeting. If an item of business 
merits the use of a lot of time at a regular 
meeting, use it; however, very few items of 
club business warrant such attention. 

Planning regular meetings: All details of each 
regular meeting are worked out at the board 
meetings to assure a productive and entertain¬ 
ing regular meeting. Board members should 



include each club coordinator (committee 
chairman) who spearheads a specific club 
activity such as: 

Auctions 
Bulletin 
Contests 
Conventions & 

Manifests 

Council Federation 
Activity 

Donation Prizes 
Elections 
Entertainment 
Library 
Membership 
Officer Installations 
Outings & Field Trips 
Publicity & Public 
Relations 
Refreshments 
Silent Key 

Station Equipment & 

Operation 
Training Programs 
TVI & BCI 

Coordinators: Why go along with the old com¬ 
mittee chairman routine when most club func¬ 
tions are actually performed by one person 
who either does the job himself or coordinates 
the actions and responsibilities of others to 
make sure the job is done? Past and present 
club officers should take on any of these spe¬ 
cific coordinator duties which can’t be filled 
by appointees. Most of these coordinator posts 
should be filled by the President, using mem¬ 
bers who are prospective club officers. 
Selecting Nominees: One of the most import¬ 
ant functions of the board is to secure a good 
selection of capable and willing nominees prior 
to the nomination meeting. A strong slate is 
mandatory if the club is to progress and the 
club’s progress is affected by the officers 
elected. When selecting a slate of nominees, 
remember that proven willingness to work 
(plus regular participation in club activities) 
is more important than technical know-how, 
operating ability, length of time licensed, 
speech-making ability, or personal appearance. 
Desire, long-term interest, and dependability 
are the prime assets of good officers. It is wise 
to limit tenure in each elected office to a 
maximum of two consecutive years to main¬ 
tain a healthy atmosphere of new blood and 
fresh ideas in the club. The previous elected 
officers can strengthen their club greatly by 
selecting one of the coordinator’s posts and 
concentrating on improving the one facet of 
the club’s activities in which they are most 
interested. The tenure of club coordinators 
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should not be limited. Ex-officers are the 
backbone of the club when they accept ap¬ 
pointed posts which are not filled with pros¬ 
pective new officers; this frees the newly- 
elected officers to do the jobs they were 
elected to do. 

Regular meetings 

Conduct: Start and end each meeting on time. 
Retain a business-like atmosphere until all 
club business is completed and then ease off 
and make sure everyone enjoys the entertain¬ 
ment portion of the program. Do not permit 
time-consuming discussions of business items 
which should be handled at board meetings. 
Do not discuss any item of new business until 
it has been discussed at a board meeting, un¬ 
less it is of such a nature that there can be no 
doubt of its ready approval or defeat. The 
overall conduct of your entire regular club 
meeting determines whether or not visiting 
hams will return to future meetings and sub¬ 
sequently decide to join your club. It is easy 
to get hams to attend a meeting as a visitor 
but it takes a good meeting (plus a cordial 
welcome) to get them to return to subsequent 
meetings. Recognize your visitors without 
putting them ill-at-ease. It is best to have each 
visitor seated beside the club member who 
knows him best and to have your club mem¬ 
ber rise with your visitor to introduce him. 
It is a poor practice to have your visitors 
stand up alone to introduce themselves. Re¬ 
member that the overall conduct of your 
regular meetings also determine whether or 
not you will retain your present members. 
Reports: Recognize each officer and coordina¬ 
tor for any reports they may wish to make 
and allow each to use any rostrum and micro¬ 
phone/amplifier facilities which are available. 
Make sure you provide regular reports from 
the Treasurer, Secretary, and Chairman of the 
Roard. If your club publishes a bulletin, such 
reports can be included in it and they can be 
routinely accepted at the regular meeting if 
no member requests any corrections or addi¬ 
tions to them. The printed reports give your 
members a chance to read them as carefully 
as they desire prior to the regular meeting at 
which they are to be accepted or amended. 

By-laws: Remember that by-laws are just in¬ 
tended to serve as a guide to help expedite 
the conduct of business in an orderly fashion. 
Do not allow clubhouse lawyers to tie up a 
meeting by using the by-laws as a weapon. 
Have it clearly stated in your by-laws them¬ 
selves that your presiding officer has the au¬ 
thority to take any reasonable action he deems 
necessary to assure proper conduct of the 



BIG-K 

1000 watt (p.e.p.) mobile antenna at 
a mini-power price! Quick-connect 
high power inductors for 160-80-40- 
20-15-11-10 meters have exceptional 
figure of merit—“Q"---measures 230 
on 80, rises to 350 on IS meters: 
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sky power antenna particularly its 
high efficiency space wound colls, 
suspended—not molded-—inside a 
protective all-white housing. Also 
compare the precision-machined, 
hinged column assembly that re¬ 
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down. Lockup is fast, positive. 

Install BIG-K—give your mobile sig¬ 
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for bumper and deck mounting: 93" 
and 77" overall, respectively. And 
use the money you save to buy a fine 
Webster antenna mount. 

* 16Q-meter coil 300W p.e.p. 
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will handle 500W p.e.p.? Buy Band- 
spanner. Single antenna covers 80- 
40-20-15-11-10 meters and MARS. 
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Internally exposed Inductor turns, 
sets exact resonance. Two models: 
117" and 93" overall. Fiberglass 
column and stainless steel top whip 
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mount, (spring not supplied) 
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meeting in accordance with the desires of the 
majority of the members. Make it a practice 
to give each prospective member a set of up- 
to-date by-laws at the time you give him a 
membership application. 

Entertainment: Your entertainment program is 
of prime importance at each regular meeting. 
Club members have a wide range of interests, 
experience, equipment, and education. No 
meeting is likely to satisfy all your members 
from start to finish but careful planning can 
produce meetings which cover such a wide 
scope that all of your members do enjoy some 
parts of them. Keep training, building, and 
operating sessions separate from your regular 
meetings but encourage special sessions for 
all such specialized purposes. Since your club 
members do vary so widely in their interests 
and backgrounds, it is necessary to provide a 
wide variety of entertainment programs. Oc¬ 
casional short contests (DX prefixes, code 
runs, FCC rules, TVT, etc.) can add fun and 
interest to meetings. Use a wide variety of 
speakers, films, slides, tapes, and displays to 
appeal to as many members as possible. Vary 
the entertainment approach often and aim it 
at a different ham interest group each month. 

Use general interest programs on special 
occasions (such as at the installation of offi¬ 
cers) but retain the amateur radio flavor at all 
times. If your members just want entertain¬ 
ment, they can go to the movies or a sports 
event—or perhaps just stay home and be 
mesmerized by the boob-tube. Real hams join 
amateur radio clubs to participate in worth¬ 
while ham activities. 

Excellent films are available from: 

USAF Film Library, 8900 S. Broadway, St. 

Louis, Missouri 

Bell Telephone Company (Science series) 
Local Civil Defense Groups 
Local Army/Navy/Air Force MARS Groups 
ARRL Film Library 
Local Colleges 
Local Lending Libraries 
Electronic/Electrical Industries 
One or more members can be used to sup¬ 
plement a film or similar light program. Mem¬ 
bers are often willing to stage an excellent 
program in conjunction with another program 
whereas they seldem feel at ease if they are 
featured as the sole entertainment program. 

Each entertainment program should be in¬ 
vestigated by the entertainment coordinator 
and discussed at a board meeting before it is 
used. Entertainment programming should be 
shared by as many members as possible to get 
(he benefit of several different viewpoints. 


Donation prizes: These prizes can provide a 
lot of interest at the regular meetings and can 
help swell the club treasury at the same time. 
Do not make the mistake of pestering local 
distributors for free donation prizes. Clubs 
and individual hams need distributors as much 
as ham distributors need us and we should do 
what we can to support local distributors who 
are making a sincere effort to supply the 
equipment and components we need. Accept 
a reasonable discount for club donation prize 
purchases but pay for everything you get. Try 
to be impartial and use items from as many 
distributors as possible. 

Major prizes sell most of the donation prize 
tickets and about 70% of the available dona¬ 
tion prize funds should be spent on one major 
prize. Members purchase tickets with the hope 
that they will win the big prize. The little 
prizes don’t attract large ticket sales but they 
do send a few more members home appeased 
despite the fact that the big one did get away. 
Plan to retain some fixed amount of the dona¬ 
tion prize revenue (10%?) and use the rest to 
purchase the donation prizes for the next reg¬ 
ular meeting. If your members know that 90% 
of their donation prize money is being spent 
to purchase donation prizes (at a good dis¬ 
count) , they realize they are getting full value 
for their money and they are willing to put 
out their cash. It does not pay to be greedy in 
any club matters and never make the mistake 
of assuming that your members are unaware 
of what the score is; there are plenty of lazy 
club members but darned few stupid ones! 

Do not assume that you know the financial 
circumstances or personal feelings of your 
members. You’ll have members who do not 
purchase donation prize tickets and they 
should not be made to feel unwelcome be¬ 
cause they don’t purchase them. Some people 
object to gambling even in its mildest forms 
and you’ll very likely have members who hon¬ 
estly do not wish to participate in this club 
activity. As long as your members know that 
the small profit from the sale of donation prize 
tickets is used to support necessary club ex¬ 
penditures, your ticket sales will remain high. 

The donation prize coordinator should re¬ 
port results at each board meeting. He should 
discuss his choice of donation prizes for future 
meetings. Small prizes can be judiciously se¬ 
lected to meet current club needs and objec¬ 
tives. It is wise to use such small prizes as: 

Club QSL Card Orders 

Club Dues 

73 Subscriptions 

QST Subscriptions 

CQ Subscriptions. 
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Rest Break: It is wise to have a 10-15 minute 
rest break at any convenient mid-point in your 
meeting. When announcing the rest break, 
state the time at which the meeting will be 
reconvened. Prior to the rest break, restate 
what the donation prizes are for the evening 
and point out whom members and visitors can 
approach to purchase donation prize tickets 
during the rest break. Resume your meeting 
at the stated time and your members will be 
more alert and better able to enjoy the re¬ 
mainder of your program. Do not have re¬ 
freshments available during the rest break. 

Coffee Break: Don’t hold your coffee break in 
the middle of your meeting because you rush 
everyone and cut short discussions which are 
vital to the club’s progress. Hold your coffee 
break at the end of the meeting when your 
officers and coordinators will have ample op¬ 
portunity to complete discussions with other 
members, speakers, and prospective members. 

Rotate coffee break duty among as many 
members as possible. Provide a fixed maximum 
amount for refreshments (to your refresh¬ 
ment coordinator) and use a wide variety to 
get away from the dull monotony of coffee 
and doughnuts. Mud and sinkers aren’t partic¬ 
ularly appealing at the end of a long day. Do 
not allow speakers or visitors to contribute to 
any refreshment kitty you may have. 

Conventions, hamfests, shows 
Conducting Conventions and Hamfests: Un¬ 
less excellent club membership participation 
is assured, do not attempt to conduct a ham- 
fest or convention. These are major projects 
which require excellent cooperation from the 
majority of your members and both can in¬ 
volve large sums of cash which could overtax 
your treasury'. It is wise to participate in local 
hobby' shows and demonstrations whenever 
possible to keep ham radio in the public eye; 
this is good public relations. 

Advertising your club at radio affairs: When¬ 
ever your club members attend conventions, 
hamfests, radio club council (federation) 
meetings, meetings of other radio clubs, C-D 
exercises, etc., have them wear club badges. 

Special meetings: It is a good practice to ex¬ 
pand your December meeting to include a 
general interest Christmas Party type program 
which is aimed at the families of your club 
members. Several clubs offer their top dona¬ 
tion prizes for the year at this meeting and 
use this meeting to install their newly-elected 
officers. If your officers are installed at a dif¬ 
ferent time of the year, it is best to hold a 


formal installation ceremony and to include 
official recognition for the work accomplished 
by the out-going officers. 

Field trips 

Make sure all your members have advance 
notice of each field trip and that they know 
whom to contact for additional details. Make 
every member know he is welcome on all field 
trips. Conduct field trips to: 

Tower & antenna raisings 
Hamfests & conventions 
Local AM/TV/FM broadcast stations & 
transmitting sites 

Local radio stations of other radio services 
Member’s stations 
Local distributors 
Local manufacturers 

Operation 

Club station: If you have a permanent site 
available, set up the best club station your 
club can afford. Try to have better equipment 
and antennas than most of y'our members have 
themselves. Set up a top-notch Novice station 
to give your new licensees a taste of the 
Novice code bands under the best possible 
conditions. 

Use your club station to conduct club nets 
and to advertise club activities during on-the- 
air contacts with other active hams. The best 
place to recruit new members is on the air; 
who wants hams who don’t operate? Make it 
a practice to have the operators QSL each 
contact with each station which is worked for 
the first time. If you print a bulletin, send a 
recent issue with your club QSL and invite 
the ham to attend a future meeting, providing 
him with a couple of specific future meeting 
dates. 

Make it a practice to have the club station 
operated strictly by the book. Have each op¬ 
erator sign the log book, complete the log in a 
uniform legal manner, operate in the best pos¬ 
sible manner. QSL each QSO, and just plain 
do the best possible salesmanship job. Remind 
each member he must have his operator’s 
license with him when he operates any sta¬ 
tion, including the club station. 

Contests: Have your club station active in as 
many contests as possible, even if it is just 
token participation. Encourage maximum at- 
home activity by all your member stations in 
each contest throughout the year and make 
special log sheets, check sheets, and reporting 
forms available for your members. Several 
clubs offer prizes to their top scorers to en¬ 
courage increased activity in major national 
and international contests. 
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Field day: The annual field day exercise pro¬ 
vides an excellent opportunity to test your 
club’s ability to operate under adverse condi¬ 
tions. FD also provides a once-per-year chance 
to get some excellent public relations work 
done on behalf of the amateur radio service 
and your own club. Local newspapers, radio 
stations, and TV’ stations are usually glad to 
provide coverage of your field day activities. 
If you are sending written articles to news¬ 
papers, double or triple space your typed 
copy and submit it well in advance of the FD 
date. If you want radio and TV coverage, 
send them a typed announcement letting them 
know what FD is, where your group will be 
operating, and whom they can contact for full 
particulars. Do not permit untrue or exag¬ 
gerated statements and stick to known facts at 
all times. Amateur radio is truly the best radio 
service and truthful statements of facts are 
more than enough to remind John Q. Public 
that we are doing a good job for him. Em¬ 
phasize the usefulness of the amateur radio 
service rather than the names and calls of a 
few club wheels. One’s name in print (plus a 
dime) still just buys one a cup of coffee. 
Support our amateur radio service and your 
radio club and forego petty personal agran- 
dizement. 

Training 

Every club should conduct regular licensing 
classes to help produce the best possible new 
operators and to help upgrade present hams. 
Classes provide an excellent source of new 
members and your instructors quickly learn 
which students are the best prospective club 
members. The newer hams are usually more 
active than the long-licensed ones and a con¬ 
stant supply of new members (from your 
classes) insures continued high interest and 
activity. 

Sample examinations t~ handouts: The author 
of this article has taught general licensing 
classes for several years and he’s willing to 
send a sample set of examinations and hand¬ 
outs to any club instructor who requests them. 
Just send a self-addressed 10 x 12 inch manila 
envelope and $1.50 in postage stamps and the 
sample set will be sent as quickly as possible. 
All clubs are welcome to copy, modify, and 
duplicate these sheets to use them as they see 
fit in their licensing classes. 

Licensing classes booklet: The ARRL Com¬ 
munications Department has a free brochure 
available to licensing class instructors in 
league-affiliated clubs; simply request a copy 
of “Licensing Classes” to pick up a lot of use- 



Make your own quality balun 
and save money! 

BROADBAND TOROID 
BALUN KIT 

The new AMI-TRON Toroid Balun Kit makes a 
modern, compact antenna transformer that can be 
wired for either 4:1 or 1:1 impedance rotio. The 1:1 
balun is ideal for use between a coaxial feedline 
and a balanced antenna. The balun reduces coax 
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the capacity of the coax from the antenna which 
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is good over a frequency range of 1 through 60 me. 
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buyers add 4 % sales tax. 
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iul tips on just how one should conduct club 
classes. This brochure tells you the do’s and 
don’t learned the hard way in working with 
several thousand licensing class students. The 
training aids, film sources, film contests, hand¬ 
out sources, ham manufacturers, code practice 
stations, typical examinations, etc., are all 
gathered together in this one booklet to make 
your job easier and to help make your classes 
better. 

Class conduct: Conduct formal classes and 
provide your training coordinator with the 
classroom space, budget, storage area, train¬ 
ing aids, and help he needs to run your train¬ 
ing program. It is best to keep building pro¬ 
grams separate from licensing programs or 
neither one will prove as successful as it 
should be. Make extensive use of the excellent 
films detailed in the “Licensing Classes” bro¬ 
chure. 

Code practice: Next to on-the-air contacts, the 
best way to have your students build up their 
code speeds is to use pre-recorded tapes. The 
author of this article has produced a set of 
seven 1800-foot monaural tape recordings 
which have been used successfully to take 
thousands of students from no knowledge of 
the code up through 13 WPM. A printed 
break-down of this series of tapes is available 
to anyone who requests one and sends a self- 
addressed, stamped envelope. It takes a lot of 
time and effort to produce good code training 
tapes but they are extremely effective and 
you’ll quickly agree that it is worth the 
trouble. A series of seven 1800-foot tapes, 
recorded monaurally at 3% IPS, provide 21 
hours of instruction which will do the job. 

Extra class course: When the present incentive 
licensing docket is untangled (and that could 
be anytime) the higher grade licenses will 
probably carry operating privileges which will 
not be available to holders of lower class li¬ 
censes. Since this is an accepted assumption 
with most hams, there is a great demand for 
amateur extra class licensing courses and ham 
clubs are in the best position to provide the 
desired training. It is best not to assume 
knowledge on the part of your applicants; a 
simple general-class theory test will quickly 
determine which applicants are qualified to 
directly enter your extra class course and 
which ones should be sent through your gen¬ 
eral course for a refresher before they take 
your extra class course. If you don’t establish 
a minimum knowledge level for those entering 
your extra class course, you will be so busy re¬ 
viewing general class theory that you won’t 
be able to give proper coverage to the ad¬ 


vanced theory which should be covered in 
the extra class course. 

Bulletin 

Regardless of size, paper, ink, professional 
appearance, or anything else, a club bulletin 
is a prime ingredient in any successful club. 
Your bulletin coordinator (editor) should be 
provided with a regular budget, reporters, and 
all the help he needs to get your bulletin out 
on time. Send each member a bulletin prior 
to the regular meeting to remind him to at¬ 
tend the meeting. All information should be 
submitted to the editor (in writing) at least a 
week prior to the regular printing date. The 
editor must be kept up-to-date as members 
are added or dropped and as their addresses 
and/or call signs change. 

Head sheets: Your bulletin head sheets should 
include; 

Club name, address, and call sign 

Location, date, and time of your next reg¬ 
ular meeting 

Name, address, telephone number, and call 
sign of each officer 

Reports and articles: Each club officer, co¬ 
ordinator, and member should be urged to 
submit full articles and small news items for 
the bulletin. References to hams and clubs 
should include their names and call signs. 
Standard reports from club officers can be 
printed in the bulletin to preclude the neces¬ 
sity for having them read during regular 
meetings. 

Your editor should print all articles sub¬ 
mitted as long as they are not an attack 
against any person or group. Print items which 
are of interest to as many of your members 
as possible. The bulletin must reflect club 
news and not just be the ramblings and opin¬ 
ions of one member, the editor. Use your bul¬ 
letin to recognize the effort each member 
expends on behalf of the club; this is the right 
place to give credit to those who are doing 
the work to make your club more successful. 
Do not print negative comments about any of 
your members or officers who fail to perform 
satisfactorily. 

Educational articles should be included to 
help your newcomers and to jog the memory 
cells of your experienced hams. Get these 
articles from as many different members and 
readers as possible. Correct poor spelling but 
leave the technical content of the writer’s arti¬ 
cle alone. 

Articles can be printed which are related to 
the subject of the coming entertainment pro¬ 
gram. Such articles give your members a 
chance to get acquainted with the program 
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subject and this assures a more attentive audi¬ 
ence at the regular meeting. 

Your better licensing class handouts often 
make an appreciated addition to your bulle¬ 
tins. It is a good practice to publish a list of 
your members names, addresses, call signs, and 
telephone numbers at least once each year. 

Exchange bulletins with other clubs on a 
swap basis and improve your bulletin by 
critically comparing it with those you receive. 
The author of this article would be pleased 
to exchange club bulletins with any other 
club. 

Encourage club members to send a bulletin 
to each local ham they contact to help pro¬ 
mote prospective new members. Print extra 
bulletins to be distributed wherever they’ll do 
the most good. 

Special club items 

QSL cards: Design and print a top-quality 
distinctive basic club card to be overprinted 
and used by your club members; print as 
many as possible to obtain the best possible 
price. Do not permit variations in the basic 
card. Take care to produce the best possible 
card and end up with a QSL which all your 
members will want to use. Sell cards to mem¬ 
bers in a wide range of quantities and have 
the club clear a small profit on each sale. 

Badges: Design a unique club badge and urge 
all members to obtain one and to wear it to 
all ham activities, especially to your own club 
meetings. 

Membership cards: Design a wallet-size mem¬ 
bership card and issue one to each member 
every year. Some clubs prefer to indicate 
membership class and longevity of club as¬ 
sociation on these cards. Honorary members 
should receive lifetime membership cards plus 
appropriate certificates, if possible. Each ex- 
president who completed an elected term in 
office should be an honorary member. 

Supplies: Produce the club membership appli¬ 
cations, by-laws, class applications, attendance 
record forms, class completion certificates, 
log forms, check sheets, honorary membership 
certificates, and all other printed matter re¬ 
quired for club operation. If the club has a 
fixed location, store all club materials there 
and use the club address for all club corre¬ 
spondence. 

Money: If your club collects dues, save your 
treasurer a lot of trouble by making them pay¬ 
able yearly; weekly and monthly dues col¬ 
lections are time-consuming and an unneces¬ 
sary bother. It takes money to operate a club 


and you are wasting your time if you’re con¬ 
tinually forced to operate on a shoe-string 
and you are faced with constant fund-raising 
drives. Donation prizes, club QSL sales, mag¬ 
azine/organization subscriptions, initiation fees, 
refreshment kitties, auctions, dues, and other 
sources of revenue can all be tapped to pay 
your club’s operating expenses. A moderate 
initiation fee and reasonably high dues rates 
are the best way to obtain your basic operat¬ 
ing funds. Association with a good club is 
worth money to a ham so don’t be hesitant 
about requesting the funds you need to oper¬ 
ate. If prospective or current members do not 
feel the club is worth the price to them, let 
them stay out; just make sure it is actually 
worth its cost. If special hardship cases arise, 
initiation fees and dues requirements can 
easily be waived by your board. Make sure 
your club is a good investment and your 
members will pay the tab. 

Value: Remember that a club’s value is not 
judged by its total membership, the size of its 
quarters, or its bank account; many of the 
best clubs are quite small in these respects. If 
the club serves the needs of the amateur radio 
service, the general public, the various levels 
of government, and its own members, it is an 
excellent organization. 

Silent keys: Each club should establish a silent 
key committee under the direction of a silent 
key coordinator. It’s the least we can do for a 
deceased member to make sure his family gets 
the professional help they need to disassemble 
his station and to market it at the best pos¬ 
sible price. 

Summary: Doo-dads such as club decals, 
jackets, shirts, emblems, stationery, etc. all 
have proven popular with some clubs. These 
items are just so much frosting on the cake, 
though; make sure you bake a good cake be¬ 
fore you try to ice it. 

It is hoped that this article has provided 
some new ideas on how to run a ham club. 
It is understood that clubs must be tailored 
to meet the specific needs and interests of the 
members. Some subjects have been mentioned 
in a few words despite the fact that they are 
of such great importance that articles could 
be written on them alone. The purpose of this 
article is just to hit the high spots and it is 
hoped that this has been accomplished. Your 
added suggestions and comments would be 
appreciated. 

Remember that a ham club is supposed to 
be an association of people who are in the 
amateur radio service; make sure your club’s 
long-range objective is to be of service. 

. . . W6DDB 
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Inexpensive Key 

Marvin McConkey K1MAL 

We here at the VA Hospital, Northampton, 
Massachusetts, have built several Electronic 
Keyers as described by W4UWA/K3KMO in 
the June 1962 issue of 73 Magazine as a pa¬ 
tient project in our Manual Arts Therapy Ra¬ 
dio Clinic. After taxing our pocketbooks to 
buy a relay and other components not found 
in our parts box, very little money was left to 
buy the key. Anxious to go on the air with 
our radio club call of KIOXT, we decided to 


(31 TERMINAL POSTS 



Fig. 1. Inexpensive key knob made from Vi" 
stock with 1" disc glued to V£” disc and these two 
discs glued to piece 1" x Va". Base is plastic or 
wood 4 3 /i" x 3V2" x Vi". 



This photo of the inexpensive key shows the con¬ 
struction. 


use Yankee ingenuity and see if we could fab¬ 
ricate a unit. The Instructors in the other 
Manual Arts Therapy Clinics cooperated and 
we came up with a couple of hacksaw blades, 
some 6-32 nuts, machine screws, and a scrap 
piece of J4" plexiglass (wood could have been 
used). We put our heads together back at the 
Radio Clinic, assembled all these parts and 
came up with the key. This key has worked 
out very well for us and we thought we would 
share the information with your readers and 
our Amateur Radio Fraternity. This can be 
fabricated with a very small outlay of cash, 
a minimum number of tools; such as, a drill, 
an old hacksaw (hope you don’t have to use 
the blade from the hacksaw which was used 
for the key arm), and a screw driver. 

. . . K1MAL 


Turnbuckle Safety 


Turnbuckles are very commonly used in an¬ 
tenna installations to allow tightening of guy 
guy wires, and also to provide a break point 
in the guy when antenna masts are to be 
lowered. It is not very well known, however, 
that under certain conditions of vibration in 
windy weather, that a turnbuckle will un¬ 
screw, and therefore open the guy just as 
destructively as if it had brokenl 

This is particularly true with new tumbuc- 
kles, which have nice, clean, smooth threads. 

The use of a nut to lock the threads in the 
desired position is made difficult by the fact 
that one half of a turnbuckle uses a left- 
handed thread, and left-hand nuts are hard to 
find. 

A simple, effective means of preventing a 


turnbuckle from loosening is shown in the 
photo. A short piece of common guy wire is 
fed through the body of the turnbuckle and 
then through each end, and then twisted to 
prevent unraveling. This keeps either end from 
turning with respect to the body. . . . K6UGT 
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Gus: Part 17 


Here I was on Mahe, trying to arrange some 
way to get to some of the rare islands in that 
general area. I nearly lived down around the 
docks, cornering any and all ship owners. I 
had plenty of time to observe the way of life 
on the Seychelles. These people know how to 
take it real easy; they don’t worry about the 
various troubles throughout the world; in fact, 
most of them aren’t aware of what’s happen¬ 
ing beyond Mahe. They are too busy enjoying 
life to worry about anything else. With the 
YL population a lot higher than the OM popu¬ 
lation, the fellows I guess have quite an 
interesting life. Some of the carrying on that 
I have heard about would shock some people. 
I’m sure. The people here do what they want 
to do, when they want to do it; the least of 
their worries is what other people think of 
them. One day as I was operating in my little 
thatched hut, I saw an old man setting under 
a coconut tree right out in front of my ham 
shack. I walked out and had a talk with this 
old fellow. I asked him where did he work. 
His answer was, that he did not work at all; 
I then asked him if he had retired, but he 
replied he could not retire because he had 
not ever really worked. About this time three 
or four porpoises were passing by a few hun¬ 
dred feet out in the ocean; he pointed at them 
and asked if I ever heard of any fish working. 
I had to admit I never did. Then he pointed 
up at some sea gulls and then he asked me if 
I had ever heard of any bird working; again 
the answer was no. Then he said to me, “You 
know God made the birds, and fish, and then 
made man as His own chosen people. The 
Good Lord takes care of the birds and fishes, 
so since man was His own chosen people, I 


know that God would take care of me.” After 
thinking it over and looking around the Sey¬ 
chelles, I know it’s possible for someone to live 
there a long time and never go hungry. The 
only clothing you really need is a pair of 
shorts; you can sleep under a coconut tree on 
a few leaves or maybe out on the beach. So 
maybe the old fellow has something there. I 
still think he was telling the truth about his 
not ever working. So there you are fellows— 
scram over to VQ9 land. You’ll have it made 
—but their immigration department says you 
have to have a reasonable income if you want 
to stay there. No working allowed! 

I even went to a few native dances there, 
and listened to their home-brew musical in¬ 
struments. They have a native dance that’s 
very much like the old square dance that we 
occasionally have in South Carolina. Their ver¬ 
sion lasts one solid hour. They call out the 
instructions to their dancers in their native 
tongue, singing the instructions along with 
the musicians. This was one time I wished I 
had along my tape recorder. This would have 
been something unsual to listen to back here 
right now. 

Things were very cheap when I was there. 
A good carpenter could be hired for $.25 per 
day. Now, according to what I hear, the same 
carpenter wants $.75 per day, if you can get 
him! This inflation is blamed on the few USA 
technicians working there on a satellite track¬ 
ing project! How such a few fellows can 
bring inflation to an island with about 45,000 
population I myself cannot understand. 

You soon become a part of the scene and 
everyone takes you for one of them after a 
few weeks on Mahe. You are invited out to 
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dinners almost every night and soon everyone 
is calling you by your first name. You soon 
come to know many people there and you 
begin to see how they enjoy life. I don’t think 
there is anyone on Mahe who has ulcers, un¬ 
less they had them before they arrived there. 
The color of the population is anywhere from 
jet black to blonde, and there seems to be no 
sign of a color bar there. 

After hanging around the docks for a num¬ 
ber of weeks, I was invited by a captain of 
a boat to go with them to what they call Bird 
Island to gather eggs laid there by various sea 
birds. When we arrived at the island, which 
was only a short distance from Mahe, every¬ 
one picked up an umbrella before he boarded 
the small boat that was taking them ashore. I 
asked the captain if he thought it was going 
to rain. He looked at the sky and said he did 
not think there would be any rain from up 
there, and sort of smiled. I almost got on the 
boat without an umbrella, but giving it a 
second thought decided there must be some 
reason why everyone else was taking an um¬ 
brella, so I grabbed one myself, just in case. 
Away the little boat went for shore. When it 
arrived on the sandy beach, the sky darkened 
with squawking birds. I mean the sun actually 
went out. Then it started to rain, but this 


rain did not come from any clouds. Back we 
went to the big boat; we spent the night there 
and the next day went back. A total of some 
900,000 eggs were gathered. Back on Mahe 
for the next few weeks plenty of eggs were 
served usually scrambled, and very cheap, too. 
Usually they are only allowed to gather these 
eggs during July, and only one trip to the 
island is allowed. There must have been a 
several million birds on this island. If you 
ever go, boys—take your umbrella. 

Finally after sticking around the docks all 
the time I got word that a ship was taking off 
for the Chagoes Islands. I had been having 
daily schedules with France, VQ8AM, trying 
to get a license for the VQ8 islands. It was 
sort of touch and go regarding issuing a 
license. When I got word that there was a 
ship leaving for the Chagoes I immediately 
got in touch with France, telling him of the 
situation. He went down this time I think with 
Lenv’s brother, Gilbert, who still lives on 
Mauritius; Gilbert told the head man of their 
FGC the situation I was in, and he informed 
them that I should not miss this chance of 
getting to Chagoes. Telling them that if there 
was any trouble due to my operation there, 
he would come to my assistance. The story 
I got after I finally arrived on Mauritius was 
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something more or less like that. I got in 
touch with the owner of Chagoes, and got the 
all important letter of introduction for me to 
hand to his island manager in Chagoes. Then 
I located the owner of the ship that was going 
there, got his approval to go, then went to the 
captain and got his approval to go on his 
ship. I was all set. 

I still say I had a perfectly legal right to go 
there and operate. It was a clean operation 
as far as I am concerned and even to this day 
1 think it should count as a new one for the 
fellows that I worked when I was there. 
Nothing anyone says or tells me will make 
me change my mind on this operation. In¬ 
cidentally, I think the same of my BY opera¬ 
tion. I wonder how many BY licenses the 
APRL has ever seen? What proof have they 
that every BY station is not a pirate? Did 
Ghiang or Mao issue the licenses? If Mao, do 
they consider this legal? I am under the 
impression that from the USA viewpoint 
Chiang is the legal government of China. If 
the present BY stations are using licenses 
issued by Mao—are they not pirates from our 
legal viewpoint? Kinda interesting, all this, eh 
fellows? I have not ever heard any answers to 
all this myself. While I am on the subject I 
am still not 100% sure what is and what is not 
a country either. Maybe there is no real good 
answer to this one. I guess there are some 
good solid rules but there also seems to be so 
many exceptions to these rules. Russia in their 
country list says that the Soviet stations 
down in Antarctica are separate from the rest 
of them and they call it another country. How 
about those other countries that are rep¬ 
resented down there? Let’s not get involved in 
this country business—it seems to be an endless 
debate, never quite coming to any definite con¬ 
clusion. But it is something to think about 
when you are sitting there tuning your re¬ 
ceiver for a new one. 

Back to my story again. Here I was with 
a boat about to depart for Chagoes with only 
a verbal understanding; the trip was only- 
costing a very small sum of money. I went, 
since there was no time to monkey around. 
All the way it was up wind, which meant a 
lot of tacking back and forth all the way; this 
added quite a number of days to the trip. 
Remember, most all boats in these parts are 
made for sailing, the diesel powered boats are 
used only to bring others un to the docks and 
take them away. As usual I did some/MM 
along the way. 

About the third day out, around 10 a.m. one 
morning, I was operating when all of a sudden 
one of the deck hands ran into the dining 
room where I had the equipment mounted on 


the dining table and grabbed me by the arm 
saying something and pointing back to where 
my 14AVS Hy-Gain vertical ground plane 
antenna was mounted. I ran back with him 
to see what was wrong. On board a ship I had 
previously discovered that there usually was 
not room for all the ground radials, so I 
would connect a random length of 18 Copper- 
weld to the ground plane and would keep the 
other end of the wire under the water. To do 
this, I had picked up from the engine room 
a bolt about 4 inches long and 1 inch in 
diameter; this big bolt was fastened to the 
end of my ground radial and tossed overboard 
to trail in the water. Incidentally, this makes 
a FB ground radial and the SWR is very close 
to 1:1. When I got to the antenna, believe 
it or not, a fish had swallowed this bolt and 
was really whipping back and forth in the 
water. I grabbed the wire and tried to pull 
the fish in. The Copperweld wire darn near 
cut thru my hands, so someone handed me 
a pair of greasy mechanics gloves. This time 
I managed to pull the fish up to the deck; it 
was a nice 17 pound tuna, and we ate him 
for supper that night. We had to cut him 
wide open to remove the bolt, for it had gone 
into the stomach of the fish. 

Back to the shack I went and began operat¬ 
ing. After operating about 30 minutes I 
noticed the SWR all of a sudden went up (I 
always operate with the SWR bridge in re¬ 
flected power position). Out to the antenna I 
went again, expecting to find the ground wire 
broken off on account of the swishing back 
and forth of that tuna fish. As soon as the 
antenna came in view, I saw what was wrong 
—a flying fish about 10 inches long had gotten 
himself wedged in between the 20 meter stub 
and the rest of the antenna. You know the 
model 14 AVS Hy-Gain has a 20 meter section 
running up beside the other part of the 
antenna; the spacing in mine was about 2 Vi 
inches, just the right spacing for this flying 
fish to get caught between when he tried to 
fly in between the elements. I called this my 
“fish catching” antenna, and those two fish 
were the only ones I have ever accidentally 
caught in my life. The new 14ASQ Hy-Gain 
antenna has no 20 meter stub, so the flying 
fish catching feature is now gone. As fish were 
needed the deck crew would trail a hook with 
a piece of meat or fish on it; they always kept 
fresh fish on hand to eat when needed. A 
number of large boats passed us on their way 
to Aden, Mombasa, and tankers to the Per¬ 
sian Gulf; we saw a number of Japanese 
fishing ships also. Seemed to be plenty of 
traffic down there—Chagoes next month, boys. 

. , . Gus 
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Roy Thrower WA6PZR 
964 Montgomery St. 
San Carlos, Calif. 


Amateur Microwave Propagation 


So, you want to go on amateur microwave? 
Fine! And, you have your equipment built? 
Excellent! And it tests out fine on the bench? 
Wonderful! But you can’t communicate over 
a full sized path? Too bad! But don’t feel 
lonesome. Many hams share the same Fresnel 
zone, to coin a phrase. 

Almost without exception, articles dealing 
with amateur microwave communication have 
dealt solely with construction of the equip¬ 
ment. Relatively little, if anything, has been 
said about the path the beam must take in 
getting from transmitter to receiver. Just be¬ 
cause you have a line of sight path does not 
mean you will be able to communicate via 
microwave. 

Unlike on the amateur high frequency 
bands, (160-10 meters) where little considera¬ 
tion must be given to the path the signal 
takes, microwave communication takes some¬ 
thing a little more than just putting together 
a pair of transmitters and receivers. Consid¬ 
eration must be given to such things as 

1. Path Loss 

2. Transmission Lines 

3. Fade Margin 

4. FM Improvement Threshold 

5. Reflections, Refractions, Diffractions and 
Fresnel Zones 

6. Antenna Gain 

7. Antenna Orientation and Polarization 

<S. Passive Repeaters 

9. Path Profiles 

Singly, none of the items above are difficult 
to understand. And collectively they can save 
a lot of headaches trying to figure why a 
microwave system won’t work. 


Ray Is a transmission engineer. He has thir¬ 
teen years experience in commercial and mili¬ 
tary communications. 


Path loss 

Let’s start at the head of the list with Path 
Loss. This is the calculated free space path 
loss that will occur to the beam going from 
transmitter to receiver. Path Loss is not atten¬ 
uation (reduction) of signal strength due to 
the beam encountering any obstacle such as 
air, dust particles, clouds and the like (al¬ 
though these will cause attenuation). Path 
Loss is the result of the normal spreading of 
the beam that occurs to all radiations, includ¬ 
ing light. 

In microwave work we must try to approach 
or achieve free space conditions, since trees, 
shrubs, buildings and the like can absorb from 
12 to 46 dB per mile, or more, of the micro- 
wave signal. In most cases this would render 
microwave communication out of the question. 

Free space path loss is easy to compute if 
you have a basic knowledge of logarithms. If 
you don’t, a high school course in trigonom¬ 
etry with it’s associated study of “logs” is 
recommended. Anyway, to compute path loss, 
use the following formula: 

Path Loss in dB = 

36.6 + 20 log D + 20 log f MHz 
where D = distance between antennas in 
miles, 

f MUr = the frequency in megahertz and 
Path Loss is expressed as a logarithmic ra¬ 
tio, in dB. 

As an example, assume a pair of transmitter/ 
receiver terminals (let’s call them a system), 
are operating on 1215 MHz and the distance 
between the terminals is 30.0 miles. Then we 
have a Path Loss equal to 

36.6 + 20 log 30 + 20 log 1215 = 

36.6 + 20 X 1.477 + 20 X 3.085 = 

36.6 + 29.5 + 61.7 = 127.8 or about 
128 dB 

So, we have a Path Loss of 128 dB. Of course, 
if using the formula is too hard, you can al- 
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ways refer to the nomograph in Fig. 1 and 
come just about as dose. 

Transmission lines 

Well, 128 dB is a lot of loss and there is 
some additional “system loss” in the coaxial 
cable from transmitter to antenna and from 
antenna to receiver. For instance, RG-8/U, as 
used in our hypothetical system, has 3 dB 
loss for about 30 feet at 1215 MHz. This is 
the same as cutting your transmitter power in 
half. So, if you are going to the trouble of 
getting on microwave, it’s recommended you 
use something better than RG-8/U, such as 
RG-17/U, It has only 1.3 dB loss at 1215 
MHz for 30 feet. Remember, “It costs only a 
little more to go First Class.” 

Fade margin 

In the design of your system, you will need 
to consider the degree of reliability you want. 
This will be a function of your Fade Margin. 
Fade Margin is the arbitrary signal margin 
established by the designer and is a function 
of Reliability. The fade margin establishes the 
amount of “cushion” you will have to fall back 
on, in case of a deep fade, before your receiver 
starts to be controlled by noise rather than 
signal. To determine your Fade Margin, first 
decide the amount of reliability you want by 
referring to Fig. 3. 

If you have built your equipment, you 
should know your receiver FM Improvement 
Threshold (FMIT). If you don't know your 
FMIT it is easy to calculate. 

FMIT = -104 + NF + log B, mz 
where 

— 104 = a constant, 

NF = receiver noise figure in dB and 

B MHz = Receiver if bandwidth at the 3 dB 
points. 

In our example, assuming a noise figure of 
13 dBm and a bandwidth of 3 MHz, we have 
an FMIT = -104 + 13 + 10 log 3 = 

-104 + 13 + 10 (.4775) = 

-91 + 4.775 = 

-86.225 dBm 

Rounding this off we have an FMIT of 
—86 dBm. This is the knee of the inherent 
thermal noise characteristic of your receiver, 
the “crossover” point where internal thermal 
noise of RF signal strength becomes the con¬ 
trolling factor of receiver usefulness. 

Assuming we would like a 20 dB Fade 
Margin for 99*5 reliability with our FMIT at 
—86 dBm, our median received signal must 
be —66 dBm or more (by more, we mean 
going in a less negative direction; —65, —64, 
etc.). To get a signal of —66 dBm we have to 



PATH LENGTH in Mh.ES • 0 

Fig. 1. To determine your path loss at a given fre¬ 
quency, enter the nomograph at the bottom (path 
length in miles). Assume 30 mile path and 1215 
MHz. Read up to frequency of interest. Then read 
horizontally to the left and read path loss directly 
in dB (128). Graph courtesy Lenkurt Electric Co. 

XMTR POWER 



Fig. 2. This figure graphically illustrates the gains 
and losses in a hypothetical microwave system 
operating on 1215 MHz. With a 30 mile path, 
6 ft. parabolas at each end, a 100 milliwatt trans¬ 
mitter and using RG-8/U transmission line. On the 
left graph scale, 0 dBm should be shown as 1 mW, 
not 1 00 mW. 
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PADE MARGIN (4b) 


Fig. 3. With this nomograph you can find your 
percent of reliability of fade margin if you know 
one of the two. If you want 99% reliability, you 
must have a fade margin of at least 20 dB. If you 
have a 20 dB fade margin, you will have 99% 
reliability. This will give you a total outage time of 
1 %, less than 3 3 A days per year, averaged out to 
less than 1 minute per day! Courtesy Lenkurt 
Electric Co. 
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ADVANCING WAVEFRONT 



Fig. 4A. Fresnel Zones. Transmitted across space, 
the microwave beam spreads out, as do all radia¬ 
tions. In this figure the spreading is greatly ex¬ 
aggerated for clarity. At mid path, for a 30 mile 


path, at 1215 MHz, 6/10 first fresnel zone clear¬ 
ance would be equal to 75.9 feet, with full first 
fresnel zone radius extending to 126.54 feet. 


get rid of 68 dB of our system loss. (System 
loss is the total of all losses in the system. 
Fig. 2 shows that we have 134 dB system 
loss.) By using a 100 milliwatt transmitter we 
knock off 20 dB of this 68 dB, leaving 48 dB. 

Then by using two 6 foot parabolas with a 
gain of 24 dB each, we can get rid of the re¬ 
maining 48. To compute the gain of a given 
parabola at a specific frequency, use the nomo¬ 
graph in Fig. 7, or the formula with it. 

With a 20 dB Fade Margin you will have a 
cushion of 20 dB to fall back on if propaga¬ 
tion conditions cause freak fading. A 20 dB 
cushion will give you 99% reliability which 
means that in one full year of operation, 24 
hours per day, the path will be out a total 
of less than 3% days, spread out over less than 
an average of 1 minute per day. Tiy getting 
that on 20 meters! 

Reflections, Refractions, Diffraction and 
Fresnel Zones. 

Much of the fading that will be experienced 
on microwave frequencies will be during the 
early morning and evening hours and partic¬ 
ularly in spring and fall. Fading on microwave 
frequencies is frequency selective. That is, 
when a fade is occurring on one frequency, 
the likelihood of a fade occurring on an ad¬ 
jacent frequency with the same antenna 
heights and polarizations and located at the 


same point, will be very remote. But, if you 
are worried about reliability and fading you 
can always operate “frequency diversity,” that 
is with two transmitters and receivers at each 
end, spaced 20 megahertz or more apart. An¬ 
other alternate is to operate “space diversity” 
with two antennas serving one receiver or 
transmitter and spaced by at least 20 wave¬ 
lengths. Surprisingly perhaps, fading will oc¬ 
cur most frequently in flat areas such as in the 
wide mountain valleys and in coastal regions. 
Several good examples of the valleys are those 
that run North and South through Nevada 
and California. Some of these valleys are as 
narrow as 10 miles or so while others may 
be as wide as 100 miles or more. The Great 
Plains region, hundreds of miles wide and ex¬ 
tending from the Llano Estacado region of 
West Texas, north to the Canadian Shield is 
another region having considerable fading. 
The reason for frequent fading in these areas 
is that they favor “layering” and columnaring 
of layers of air at certain times of the day and 
night, when the air is still and moisture is 
trapped in columns or layers of different tem¬ 
perature. These inversions cause reflections, 
refraction and diffraction or ducting of the 
microwave signal. Unfortunately, these are 
not readily predictable but they should be of 
minor consequence to ham operation. 

Probably one of the more critical consider- 
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ations of designing a microwave path is that of 
the Fresnel Zone. You might rightly ask, 
“What is a Fresnel Zone”? 

Definitively speaking, Fresnel Zones are al¬ 
ternating zones of cancellation and reinforce¬ 
ment caused by interaction of the incident and 
reflected waves. Even numbered Fresnel Zones 
are destructive in nature while reinforcement 
is obtained with odd numbered Fresnel Zone 
reflections, as can be seen in Fig. 4B. There 
are an infinite number of Fresnel Zones but 
the first three are the most important since 
they contain most of the power of the beam. 
However destructive effects can be observed 
as high as the 12th Fresnel Zone and more. 
The First Fresnel Zone is that region of the 
microwave beam where, if a reflection occurs, 
the path will be between 0 and % wavelength 
longer than the incident beam. The path of 
the second Fresnel Zone will be between M 
and 1 wavelength longer and the path of the 
third Fresnel Zone will be between 1 and l’a 
wavelength longer, etc. 

Figs. 4A and 4B show the Fresnel Zones to 
be a series of concentric circles. If you will 
imagine an obstruction rising through the 
beam, there will be a series of reinforcements 
and cancellations of the beam. Note that in 
Fig. 4B, at the outer limit of the first Fresnel 
Zone, it is possible to actually get “obstacle 
gain” of 6 dB from a smooth sphere obstacle 
such as a round mountain or hill without trees. 

With a knife edge diffraction, such as a 
shaip ridge, gain is still possible, although 
somewhat reduced. The well designed micro- 
wave path should be so designed as to present 
free space conditions between transmitter and 
receiver. This condition (where obstruction 
loss is zero) occurs at approximately .6 first 
Fresnel Zone as well as at other points. 

The radius of the Fresnel Zone may be 



Fig. 4B. This figure shows the curve of the losses 
attendant to an obstruction rising through the 
microwave beam. If the obstruction is located so 
the center of the beam (Point A in 4A) is 75.9 
feet (.6 first fresnel zone at 1215 MHz) above the 
obstruction, the equivalent of free space condi¬ 
tions are obtained and neither loss nor gain occurs. 
However, if the obstruction is located at the outer 
extremity of the first fresnel zone so that the very 
center of the beam is 126.54 feet above the ob¬ 
struction, "obstacle gain" of 6 dB can occur. This 
would be the same as going from a 100 milliwatt 
transmitter to a 400 milliwatt transmitter. By the 
same token, if the very center of the beam grazes 
the top of the obstruction, shadowing occurs and 
obstruction losses will range from 6 dB to 16 dB, 
depending on the character of the terrain. 
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Fig. 5. This chart gives some characteristic propa- Zone clearances for 30 mile paths. Courtesy 
gation reliability comparisons of various regions Lenkurt Electric Co. 
with varying propagation conditions and Fresnel 
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Fig. 6. First Fresnel Zone 
radius (1 to 11 GHz). To 
find the radius of the first 
Fresnel zone, enter the 
nomograph at the bottom 
(assuming a midpath of 15 
miles and a frequency of 
1215 MHz). Read up to the 
frequency of interest then, 
horizontally to the left to 
the radius of the first Fres¬ 
nel Zone (approximately 125 
feet). Courtesy Lenkurt Elec¬ 
tric Co. 


computed using the following formula: 


F 


ti 


2280 


4 


n di d* 
f D 


where 

F„ = the nth Fresnel Zone being considered, 
n = zone number, 

f = frequency of operation, in MHz, 

D = total path length, in miles, 

<1, = distance from one terminal to the point 
in question 
d. = D — d,. 

At midpath (where d! = d 2 ) the First Fres¬ 
nel Zone radius is given by 


F = 1140 

where 

D = total path length, in miles and 
f = frequency of operation in MHz. 

For example, the radius of the first Fresnel 
Zone at 1215 MHz for a path of 30 miles, at 
midpath = 


1110 . = 120 feet 

1215 

Six-tenths first F’resnel Zone clearance is equal 
to 75.9 feet. So the center of the microwave 
beam should be about 76 feet above any ob¬ 
struction at midpath. 

For practical purposes the radius for a 


given Fresnel Zone can be computed for the 
middle of the band in question and used with 
reasonable accuracy at all frequencies in that 
band. Preparing the path profile as suggested 
later, you will be able to see any areas that 
may pose potentially hazardous as far as Fres¬ 
nel Zones go. And by computing the Fresnel 
Zone radius and comparing this to the clear¬ 
ance available with the path, frequency and 
tower heights of the system, you will be able 
to avoid some potentially serious reflection 
problems. If you plan microwave work in 
town, Fresnel Zone reflections can occur from 
and be computed for tall buildings that have 
flat sides that make excellent reflecting sur¬ 
faces at microwave frequencies. 

Antenna gain 

It’s not only of technical interest to be able 
to determine the size parabola needed for 
microwave work; it’s also of economic interest. 
Why build or buy a 12 foot parabola when all 
you need is a 6 foot parabola. And a 6 foot 
parabola is a lot easier to transport than a 12 
foot parabola. 

So, we should know how to compute the 
gain of the various sizes of parabolas available 
to us. 

Two things affect parabolic antenna gain. 
Frequency and size. The easy way to figure 
antenna gain is to use the nomograph in Fig. 
7. If you prefer not to use the nomograph the 
formula is: 


102 


73 MAGAZINE 




Gain = 20 log F MHa + 20 log D -53 
where F MI]7 is the frequency in MHz 

and D is the diameter of the parabola 
in feet 

As an example, let us consider a 6 ft. parabola 
at 1215 MHz. 

Gain = 20 log 1215 + 20 log 6 -53 
= 20 X 3.085 + 20 X .778 -53 
= 61.7 + 15.6 - 53 = 24.3 dB 
Rounded off, 24.3 dB becomes 24 dB gain for 
a 6 ft. parabola at 1215 MHz. 


Antenna orientation and 
Polarization 

As radio waves are reflected from a surface 
they undergo a change in phase relationship 
with respect to the receiving antenna. This is 
dependent on the original polarization and the 
angle of incidence. Horizontally polarized 
waves suffer the most change being shifted in 
phase by about 180°. This in effect changes 
the electrical path length of the reflected wave 
bv one half wavelength. For horizontally 
polarized waves, then, if the area of the re¬ 
flecting surface is large enough to include the 
total area of any odd numbered Fresnel Zones, 
the resulting reflections will arrive at the re¬ 
ceiving antenna out of phase with the incident 
wave and cause cancelling interference. 

However, vertically polarized waves pro¬ 
duce considerable variation in the phase an¬ 
gles reflected. Depending, as with horizon¬ 
tally polarized waves, on the angle of inci- 
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Fig. 7. Gain of parabolic antenna. Connect para¬ 
bola diameter in feet to frequency with a straight¬ 
edge. Where the straightedge crosses "gain" line, 
read gain of the parabola. Or compute by: 

Gain (in db) = 20 Logio f — 20 Logw (D-52.6) 
where f is the frequency in MHz and D is the 
diameter of the parabola in feet. 
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Fig. 8. Electric field polarization. Confusion fre¬ 
quently occurs on the polarization of waveguide 
and feedhorn openings in microwave work. The 
electric field is the field of reference and is, 
mechanically, 90° rotated from the longitudinal 
axis of the waveguide or feedhorn opening. 

deuce and the reflection coefficient, vertically 
polarized waves will undergo changes in 
phase all the way from 0° to 180°. This means 
that for a given condition of reflection the ver¬ 
tically polarized wave will experience fewer 
destructive phase changes. So, the conclusion 
is to use vertical polarization in preference to 
horizontal, since the vertical is not always 
subject to 180° phase shifts, as are the hori¬ 
zontal waves. 

If you use waveguide feeds on the higher 
frequencies, the question of what is vertical 
and what is horizontal polarization, seems to 
be a popular one. Fig. 8 shows the proper 
polarizations. 

Passive Repeaters 

If you are going to the trouble of going into 
microwave work, and on a serious basis, there 
may come a time that, no matter how high 
the tower supporting the parabola, a direct 
workable path may not be available. Then, 
either a passive or an active repeater becomes 
necessary. The passive requires no power and 
can be installed in a remote area, unattended. 
It effectively has gain, too, and should be con¬ 
sidered if signals levels permit. 

Commercial passive repeaters are designed 
so that the face of the reflector is flat within 
%" for 2 GHz 1 , r for 6 GHz and %" for 11 
GHz. For 1215 MHz ham band operation, a 
flatness of 1" or so should be satisfactory and 
this is easily obtainable with a homemade re¬ 
flector. The reflector must be made of a con¬ 
ductive material. 4' x 8' sheets of X" plywood, 
with the reflecting conductive material (heavy 
aluminum foil or sheeting) mounted to it 
makes a good passive reflector for 1215 MHz. 
A number of these 4 x 8’s mounted on a two 
by four frame work will make a good passive 
repeater for temporary use. 

When computing the path loss of a system 
using a passive repeater, you must compute 
path loss between transmitter and the passive 

1 GHz = gigahertz: 1,000,000,000 cycles per second 
(1 k.Mc). 
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and between the passive and the receiver, 
separately, rather than just between transmit¬ 
ter and receiver. The gain of the passive is the 
result of intercepting a part of the microwave 
energy transmitter and concentrating this en¬ 
ergy into a narrow beam that is redirected in 
a concentrated beam toward the receiving an¬ 
tenna. The gain of the passive is found by 

Passive Gain m dB = 20 log--- 

A 2 

where A is the effective area of the passive in 
square feet, 

X is the wavelength in feet, and 

i is half the included horizontal angle. 

The gain of the passive increases with an 
increase in area or frequency and with a de¬ 
crease in the horizontal included angle. The 
most effective use of a passive is where it is 
located directly behind and above either the 
transmitting or receiving terminal location. Its 
impractical to use horizontal included angles 
greater than 140 degrees with the flat passive. 
Beyond that point the effective area becomes 
small and the passive becomes impractical and 
uneconomical. 

The effective area is equal to the actual 




SIDE VIEW 


area multiplied by the cosine of one half the 
included angle and if the vertical angle is 
large, also by the cosine of one half the ver¬ 
tical included angle. Usually the vertical angle 
is small, only a few degrees, and is neglected. 

In some cases, two parabolas connected 
back to back, with a short section of transmis¬ 
sion line can make a very useful passive re¬ 
peater. The transmission line should be kept 
as short as possible. 

Path Profiles 

When you have selected your tentative 
transmitter and receiver sites, a profile chart 
of the topography of the path should be pre¬ 
pared. With the profile you will be able to 
see areas that may present potential reflection 
points. A preferred method of illustrating the 
path profile is to use the “flat earth” with a 
curved microwave beam. The degree and di¬ 
rection of the bending of the beam can be 
defined by the equivalent earth radius factor 
K and multiplying this by the actual earth 
radius, R, gives the radius of a fictitious curve 
equal to the curvature of the earth minus the 
curvature of the microw'ave beam. Using the 
flat earth method you can compute, plot and 


Fig. 9. For passive repeater installations, three 
angles must be measured and two angles must be 
calculated. The three to be measured are (1) the 
vertical angle between a horizontal line and the 
incoming beam, (2) the vertical angle between 
the horizontal included angle and (3) the hori¬ 
zontal included angle between the two paths. 
The two angles to be calculated are (1) the verti¬ 
cal face ongle of the passive and (2) the correc¬ 
tion angle which is added to the bisector of the 
horizontal angle. The equations are 

_ (ta n «) (cos 0 — cos 0 2 
an A «— (cos 0 + cos Oj) 

and 

_ (cos A a) (sin 0, + si n 0?) 
an 0 3 — ( CQS a ) ( CQS _|_ cos 

where 

Aa = a correction angle added to the bisector of 
the horizontal angle to rotate the passive bearing 
toward the path with the least vertical angle, 

8s = the vertical face angle of the passive 
2a = the horizontal included angle 
0i = vertical angle for path 1 
Oa = vertical angle for path 2 and 
(Conventions: sines are positive when the angle 
slopes downword and positive when the angle 
slopes up. Cosines and tangents are positive). 
Courtesy Microflect Co., Salem, Oregon. 
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Fig. 10. Representative topographical path profile plotted with a ?3 earth curvature. Courtesy Lenkurt 
Electric Co. 


investigate the conditions for several values 
of K, to accommodate a changing propagation 
medium that might cause reflections. Normal 
atmospheric conditions prevail when K = 4/3. 

Typical path clearance data and progaga- 
tion reliability for a 30 mile path are given 
in Fig. 5. 

The curvature for the various values of K 
at given paints along the path may be found 
by 


where 

h = the change in the vertical distance from a 
horizontal reference line, in feet, 
d, = the distance from a point to one end of 
the path, in miles, 

d_. = the distance from the same point to the 
other end of the path, in miles and 
K = the equivalent earth radius factor. 

Fig. 10 shows a typical path profile using the 
flat earth method and Fig. 11 is a nomograph 
designed to aid in determining the earth curva¬ 
ture for various values of K. When the propa¬ 
gation conditions are normal and K = 4/3, h is 
equal to one half the product of the two dis¬ 
tances. 

Well, we’ve come from Path Loss to Path 
Profile. You may have found some new ideas 
or some new slants to old ideas all for the pur¬ 
pose of making your microwave work more 
effective. Many of the considerations may be 
applied to VHF work as well, such as using 
two Yagi antennas back to back to make a 
VHF passive repeater. 

Design of a microwave system, whether it 
contains only two terminals or many repeaters 
with spur terminals, must ultimately be a bal¬ 
ance of all the elements and considerations ol 
the system, including economics, reliability. 


flexibility and others, to accommodate the 
transmission of a signal from one terminal to 
another. 

W ith more and more hams going into micro- 
wave spectrum, data such as that presented 
in this article will become more and more im¬ 
portant. As the VHF frequencies become 
overcrowded in the metropolitan areas, other 
means will be required to circumvent inter¬ 
ference on these bands. The establishment of 
ham microwave nets and systems across states 
for CD and emergency communication appli¬ 
cations will require more sophisticated design 
of these future ham microwave systems. 

. . . WA6PZR 



Fig. 1 1. Plotting the curvature of a microwave 
beam with a "flat earth" path profile. For a % 
earth radius factor, enter the nomograph at the 
point under investigation, say 10 miles. Read 
horizontally to the right to the % curve then 
read down to 100 feet, which is the departure of 
the curve from a level tangent to the flat earth. 
Courtesy Lenkurt Electric Company. 
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Gus Browning VV4BPD 
c/o 73 Magazine 
Peterborough, N.H. 03458 


The WTW DX Award- 

Progress Report 


So far seven stations have qualified for the 
Worked the World DX Award. All have sent 
in at least 100 QSL’s to qualifv. Thev are: 
Gay Milius W4NJF (SSB #1), Bob Wagner 
W5KUC (SSB #2), “Hop” Hopple W3DJZ 
(SSB #3), Bob Gilson W4CCB (SSB #4), Jim 
Lawson WA2SFP (SSB #5), Joe Butler 
K6CAZ (SSB #6) and Vic Ulrich WA2DIG 
(CW #1). Bob Wagner W5KUC is the first 
200 winner with SSB 200 #1. 

The big trouble seems to be in getting those 
QSL cards. A number of fellows I have 
QSO’ed told me they had worked nearly 200 
countries but have yet to receive the first 100 
QSLs. Fellows, this is part of the game; but 
remember, if sending QSL cards is a real hard¬ 
ship on the DX station, they can send us a 
copy of their log and we will credit every 
applicant with QSOs that are shown on the 
log. We have card files for every applicant 
and it’s easy to add to their list. In sending 
us your score please use standard size (3" by 
5") file cards. Be sure your call sign is on 
each one of them, with your countries listed 
by their call signs alphabetically and numeri¬ 
cally starting with file card number one. For 
any future tabulations please give us your 
signal report, number your cards, and be sure 
to indicate the band and the mode you used. 
All applications should be for a single band 
and a single mode; phone and CW may not be 
mixed or bands mixed. Include $1 or equiva¬ 
lent in IRC’s and return postage for the cards. 

Do not confuse our W T W award with 
other DX awards, this is something new, some¬ 
thing everyone can enter, even the new com¬ 
ers to DXing. This award gives you a fair 
chance with the Old Timers; you all start out 
even. Remember all QSOs have to be on this 
side of May 1, 1966, 0001 GMT. We are 
anxiously QRX for some more applicants. In 
seeking the W T W you will be getting some 
activity and I am sure that’s what we all 
want. Our bands need a lot of activity to show 
that we are in need of all the frequencies we 
have. Waiting for a “new one” in some of the 
"older” DX awards usually means waiting 
month after month for something to show up. 
Why lose all your time just setting around 
OM when you could be in there working a 


new one towards your W T W certificate? 
You fellows that are in the honor roll have 
just about worked yourself out of business and 
1 strongly suggest you get into the W T W 
and have yourself a lot of fun. The W T W 
certificate is a real nice one to hang on your 
wall and will indicate to the boys that you 
are an active DXer. I know some fellows that 
are in DXCC who have not worked anything 
new (excepting maybe Don Miller) in the 
past 6 months. After you have worked those 
few you still need, what will you do? About 
all that’s left now are places like Tunisia. 
Iraq, Albania, Sovereign Order of the Knights 
of Malta, Mount Althos and that’s all. While 
you are QRX for these few that are still left, 
why not get in on all the fun with the WTW 
chasers? It will be difficult to get QSL cards 
for every contact, but at least you are doing 
something that every DXer likes to do—that’s 
to work DX, even though some of it may be 
not of the variety known as “rare ones.” You 
can still work those you need that I mentioned 
above when and if they show. You don’t have 
to miss them by being in there getting a few 
new ones towards your W T W DX award. I 
admit that lots of fellows are getting tired of 
chasing DX, trying to work new ones, keeping 
all the records to know what you need, want¬ 
ing to throw in the towel on DXing, wanting 
to see more TV programs such as “Gun 
Smoke,” The Beverly Hillbilly's,” “Bonanza,” 
wanting to “go fishing,” play golf, look at foot¬ 
ball on TV, and many other things like that. 
Many of the Old Timers don’t want to get up 
at 3AM to work VR4, VR6, VR3 etc. I myself 
have been like that the past few months, not 
because I am tired of working DX, but since 
I am stuck with a vertical ground plane and 
a little linear, I am not quite ready for the 
good, long haul stuff. I will soon have my 
new antenna up and am building a good 
linear. Oh yes, I still call myself a DXer, its 
in my blood. You other fellows I described 
above are not DXers any longer—you are 
ex-DXers and may as well face the facts. 

The W T W DX Award is for fellows who 
are still DXers, the ones who like to get in a 
big pile up and work that rare one. You are 
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DIRECT PLUG-IN 
REPLACEMENTS 

PREMIUM 5R4 SILICON PLUG-IN REPLACEMENT 
RECTIFIER RATINGS: 400 PIV @ 1 amp. D.C. 
These are a direct plug-in replacement unit that 
will eliminate tube replacements, greatly reduce 
heating, and provide instant warm-up. All units are 
properly compensated, potted and power tested at 
I amp. average D.C. current. 

PRICE: $6.00 

5U4/5Y3/5Y3GT/5V4/5V4GT/5AU4/5T4/5W4/5Z4/ 
5AW4/5V3/5AX4/5AZ4/5Y3G (1800 PIV) 

Our #SA will replace any of the above tubes. 
PRICE: $1.95 

80/5Z3 Our replacement #SH 
PRICE: 51.95 

OZ4/64 Our replacement #SE 
PRICE: 51.95 

EPOXY SILICON DIODES with silver leads @ 1.5 


amps 

50—200 V @ .06 

200—400 V (S .14 

400—600 V (5 .24 

600—800 V @ .36 

800 @ .44 

1000 or better @ .54 


RDR RECEIVER & SPARE PARTS WITH 
10 CRYSTALS 

Mfg. by RCA BRAND NEW 
Freq. range: 225—390 mcs. 

You get two wooden crates which include: 

Box #1 

RDR RECEIVER with 13 V dynamotor output is 
385 VDC @ 500 ma 

Box #2 

I—-set of spare parts which includes: 

I Headset 

1 Set of operating tubes (spares) 

1 Headset extension cord 
10 sets of fuses 

2 pilots lights 

I set of connecting cables and other parts 
too numerous to mention. 

Alt this in original military boxes, receiver packed in 
Aluminum water proof case, manual included. Easily 
converted to 200 me Ham Band or use as they are 
for UHF aircraft band. You get all that is required 
to operate except the 12 VDC Source and the An¬ 
tenna. BRAND NEW 

PRICE $34.95 each while they last f.o.b. our 
Warehouse. 


SELECTRONICS 


1206 S. Napa Street 
Philadelphia, Pa. 

HO 8-7891 HO 8-4645 


All prices ore FOB our Philadelphia warehouse. All merchandise described accurately ta the best of our knowledge. Your 
purchase money refunded if not satisfied. Terms ore cash. Minimum order is $5. The public is welcomed to browse. We’re 
open weekdays 8 to 5 and Saturdays 8 to 1. 


the ones we want in the W T W. The W T W 
is here to stay fellows, let's face it, its a chal¬ 
lenge we admit, hut if you are a true DXer 
you will get with it and have yourself a lot 
of fun. I hope to see all you true DXers in the 
next pile up myself, working a few good ones. , 
Oh yes, my little magazine, “The DXers ; 
Magazine” is off and running; most of the 
Big Guns arid many Small Guns are on my 1 
subscription list now. It looks good. I think it’s ; 
filling a needed gap in the DX world, some- j 
thing that’s needed and it’s not in competition 
with anyone. Right now it’s 16 pages; maybe 
more later on. ... Gus 


DXERS and DXERS-TO-BE 

Want to keep up to the minute of what’s 
happening DXwise? Subscribe to Gus 
Browning W4BPD’s new weekly DXERS 
MAGAZINE. 16 pages of DX events, com¬ 
ing up DXpeditions, QSL info, pix, etc. 
Rates: US surface $8.50. US air mail $10, 
West Indies $16.50, S. America and Eur¬ 
ope $19, rest of world $28. 

The DXERS MAGAZINE c/o W4 BPD 

Route 1, Box 161-A, Cordova, S.C., U.S.A. 


CLEGG 

“ 66’61 


Everything 
you’ve 
wanted 
in a 6-ir 

transceiver Complete flexibility—built-in dual 

power supply for 115 VAC or 12 VDC, compact size 
make it ideal for mobile, fixed or field use. Loud and 
clear reception-highly sensitive and selective dual 
conversion receiver offers great freedom from birdies, 
tweets and spurious signals. Front end design pro¬ 
vides superb signal capture, freedom from cross mod¬ 
ulation and overload. High Talk Power Modulation is 
achieved by an effective 22 watt input transmitter, 
with speech clipping. For a clean 70-75 watts output, 
combine the "88’er" with the powerful Clegg Apollo 
Linear Amplifier. Built-in S-meter serves as tune-up 
meter for transmitter. The spectacular new 88'er is 
great for hams, CD, MARS and CAP operators. See 
Clegg and Squires-Sanders communications products 
at your dealer. Write for literature today to: 
Squires-Sanders,Martinsville Rd..Millington,N.J. 07946 

Squires 1|pL Sanders 
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(Continued from page 2) 

a single exception, that have led the way in 
electronics are those who have encouraged 
amateur radio as a hobby. And, on the other 
side, that those countries who are presently 
backward in electronics are, without exception, 
those that have been indifferent or restrictive 
to amateur radio. 

Thus you can see, far from being just a fun 
hobby, amateur radio is of the greatest 
importance to any country. This is obviously 
recognized in the Soviet where we find ama¬ 
teur radio strongly supported by the govern¬ 
ment. They know what they are doing. 
France, on the other hand, has been most re¬ 
strictive, and it comes as no surprise to us 
that while the electronics industries of Ger¬ 
many, Russia, Netherlands, England and Den¬ 
mark are quite well known to us, we are 
totally unfamiliar with anything originating 
in France. A visit to France and a bout with 
their telephone system will tell you more than 
I can sav without fear of reprisal from De 
Gaulle. France has less than one amateur for 
every 20,000 of their population (we have 
one for about 750 in the U.S.) and thus the 
development of electronics in France is vir¬ 
tually impossible . . . there are no people to 
draw from . . . they have euchred themselves 
out of the modern age of electronics by a 
backward and self-destroying policy toward 
amateur radio. 

In case you think that the French amateurs 
will he angry with me for using their country 
as an object lesson, let me hasten to mention 
that it was they that made a point of this 
difficulty and they that requested me to bring 
this trouble to the light of day. France, if it 
would encourage amateur radio, could have 
over twenty times as many radio amateurs as 
it has today and could develop its electronics 



Lorry Henn 5Z4JW came all the way down from 
Kitole for the dinner. This is a full day's drive over 
very rough roads. Larry is quite active on twenty 
sideband. 


industry. 

So, as you see, there are powerful reasons 
why amateur radio must be protected and en¬ 
couraged in the growing countries of Africa 
and Asia. Our first task is to be sure that the 
leaders of these countries understand the im¬ 
portance of amateur radio. Our second task is 
to help them get ham radio started and grow¬ 
ing in their countries. 

Perhaps what we need at this time in our 
history is an amateur radio Ambassador to 
visit these countries and talk with the presi¬ 
dents, prime ministers, kings, etc., and ac¬ 
quaint them with the facts of our hobby and 
its importance to their country. I haven’t tried 
to see the top men anywhere, so I don’t know 
whether I could do much good along this line 
or not ... I suspect that the best I would be 
able to do would be to see the top communica¬ 
tions government official in most countries. I 
think we need to go higher than this. I think 
it would take someone like Barry Goldwater 
or Herb Hoover to get in at the top level. 

This is being written in Sydney, Australia 
and I have no opportunity to call either of 
these men to find out their reaction to my 
ideas. I would like to point out though that 
Herb, as past president of the ARRL, could do 
amateur radio the best service it has ever had 
if he could take a bit of that $100,000 the 
ARRL Directors voted for just this type of 
purpose and spend it on a visit to see the 
heads of about twenty or thirty countries. 

A lot can be done on the lower levels too, 
of course. I have been keeping a weather eye 
open for ways that we can help the growth 
of amateur radio, particularly among the local 
amateurs, in these Afro-Asian countries. Let 
me briefly touch on the situation I found. Kenya: 
one African amateur at present ... no licenses 
being issued. If the license situation could be 
solved we might be able to encourage things 
to where we would have a slow but steady 
growth of African amateurs there, possibly 
five to ten a year as a starter. Ethiopia: no 
Africans licensed. Licenses are available and 
there are a number of Africans that would be 
interested in amateur radio if only equip¬ 
ment could be made available. The problem 
here, as in most of these countries, is unbe¬ 
lievable poverty. Sudan: no Africans licensed, 
no licenses. There are a few Africans ready 
for licensing if the government comes across 
. . . equipment is a major drawback here too. 
Egypt: two active amateurs . . . dozens or 
more interested, but equipment is prohibitive. 
Licenses are available. Lebanon: many local 
amateurs, equipment not difficult to get, li¬ 
censes are easily available . . . look for con¬ 
tinued growth here without much need for 
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outside help. Syria: one licensee, no new li¬ 
censes at present due to government prob¬ 
lems. They’ve just had another change of 
government and it may be a while before 
they can start licensing again. Iraq is in a 
similar position. Iran is much stabler and 
there are several locals licensed and more 
coming along. Afghanistan has no locals and 
none in sight. Nepal ditto. Burma is in poli¬ 
tical turmoil: no ham radio in sight. I’ll go 
into all of these countries and in more de¬ 
tail later. 

India is a key country for here we find the 
largest number of licensed local amateurs, 
some 400. We now have reciprocal licensing 
with India, by the way. But 400 out of a 
population of 400 million is pitifully small 
even though it is way ahead of all the other 
Asian countries. 

While in India I visited a number of the 
radio amateurs and had a chance to operate a 
little from their stations. I got together with 
many more amateurs and discussed their 
problems with them. The basic difficulty is 
poverty. It is difficult for us to understand 
their type of life. A skilled worker after 10 
years at his job makes about $10 a month . . . 
an upper middle class (comparatively) makes 
$100 a month. Since there is virtually no 
radio equipment or parts available in the 
country the amateurs find it almost impossible 
to get on the air. One of the most modern 
pieces of equipment in India is the SX-28, left 
over from the last war. 

The amateurs of India assure me that the 
only thing holding back more licenses is the 
lack of equipment. They tell me that they 
would be able to bring in thousands of men 
and boys for licenses if only some equipment 
was available. 

That shouldn’t be so difficult, now should 
it? I immediately thought of the mountains of 
ham gear that are stashed away in cellars, 
garages, attics, in closets and on shelves that 
we are no longer using. If some system could 
be worked out for gathering all this unused 
equipment and getting it shipped over to 
India . . . and then if it could be gotten into 
the country without the usual heavy duty pay¬ 
ments and distributed equitably we might 
accomplish quite a lot. There are a lot of ifs 
there. I don’t think there will be any great 
difficulty in surmounting the U.S. end of the 
deal . . . but what about Indian duty and dis¬ 
tribution . . . could these be solved? 

I’ll go into the blow-by-blow account of 
how everything was done later on. I did man¬ 
age to get a verbal agreement from about as 
high as you can go to permit the entry of 
gift ham gear and parts into India duty free. 



Special visitor at the Nairobi dinner was Ian Cable 
MP4BBW from Behrein, in town with his new XYL 
tor the day. Ian is on the right. On the left is 
Steve Gibbs MP4BEQ who is now living in Nairobi 
and editor of the club bulletin, a surprisingly well- 
done paper for such a small group. Steve has been 
unable to manage a 5Z4 license as yet, but per¬ 
haps the lid will come off soon and we'll hear him 
on twenty. Ian is one of the old timers, of course, 
and anyone who has DXed much knows him well. 


And the Institute of Telecommunications En¬ 
gineers (the Indian counterpart of the IEEE) 
has volunteered to handle the distribution of 
equipment. Further, the Amateur Radio So¬ 
ciety of India (ARSI) has volunteered to 
help the program by setting up study courses 
for the amateur license and classes in tech¬ 
nical institutions. 

The U.S. end is still open. It would 
be wonderful if the ARRL would, through its 
thousands of member clubs, take the respon¬ 
sibility for the collection and shipment of this 
equipment. If they will not handle this then 
we must find someone who can ... I would 
like to hear from anyone with suggestions. 

By helping India . . . and perhaps many 
other countries, we are helping the world as 
well as amateur radio. The basic truths that 
we must get through to the governments of 
new countries is that amateur radio is vital 
to the future of their country. 

In 1959 India was one of the leading op¬ 
ponents to amateur radio. I believe I’ve seen 
a considerable change there and, if we can 
get gear to help them expand, that we will 
see an astounding change and find India a 
firm supporter of amateur radio. 

Yes, 1 think I’m aware of most of the prob¬ 
lems involved, if I may answer the usual 
volunteer group of negative thinkers. I’ve 
talked with the head ITE people in India and 
we have agreed on guidelines for the distribu¬ 
tion of equipment and parts. Some will go to 
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help deserving active amateurs, and a great 
deal will go for the establishment of amateur 
radio club projects in schools and institutions. 
On our end I would like to have the project 
handled by a non-profit organization so that 
donations to it can be taken off the income 
tax, thus helping ourselves a bit while we 
are helping others. 

And please don’t write to me about sending 
equipment or, for that matter, send me equip¬ 
ment for the project. I want you all to know 
what is going on as it is happening. If you 
have any suggestions or want to help, this is 
the time to write. 

I believe that the present course of events 
can be changed. It is encouraging to me that 
a large number of our ham-owned equipment 
manufacturers are interested and active in the 
goal of perserving our hobby. It is unfortunate 
for us that some of the larger manufacturers 
seem completely indifferent to our future. It 
appears as if they view us coldly as a market 
and nothing more. If we fade away they will 
turn to other markets. I note, perhaps with 
perverse satisfaction, that few of these com¬ 
panies are advertising in 73 and that most of 
them are suffering considerable sales resist¬ 
ance to their products. Further note: though 
1 am aware of the presence of the Bullrnoose 
syndrome (what is good for 73 is good for 
amateur radio), I try not to let it become too 
obvious. 

Fine, well and good for Wayne Green 
sticking his nose into things, but where, you 
ask, does IARU fit into all this? After all. 
isn’t that the only international amateur radio 
organization? And what about the I ARC there 
in Geneva? Gentlemen, those are two more- 
kettles of fish and, as you have been subtly 
warned in QST, I have been meddling. I don’t 
want to drag this piece on interminably this 
month so I’ll put this can of worms to rest 
next month. 



Robby 5Z4ERR at his shack in Nairobi, Kenya. 
Robby has for years been one of the top DX phone 
operators of the world. Just about every visiting 
amateur stops in to see Robby at the Robson 
Chemists shop right in the middle of Nairobi. 



Ray 5Z4IR, one of the most active Kenya ama¬ 
teurs now that Robby has sort of "retired” from 
frantic DX chasing. Ray can be heard many after¬ 
noons on twenty rag chewing with his fine signal. 
Ray is the president of the East Africa amateur club 
and is shown here with Pete Bailey 5Z4KPB at the 
dinner held during my visit to Kenya. 

So there you have it. I’ve tried to find out 
as best I could what is going on and figure 
out what might be done to improve matters. 
I’ll have more details on my visits to those 
countries for you adventure fans. 

ST2 

There are periodic reports in the DX bul¬ 
letins and columns of activity in the Sudan. 
Such reports are exaggerated. Back a few 
months ago ST2BSS was activated for a few 
davs, but this was a special effort and no 
other activity has been permitted from this 
country since. 

ST2BSS, the Boy Scouts of Sudan station, 
was set up by Jim Collins, who is in charge 
of transportation for the U.S. Embassy in 
Khartoum and is well known for his work in 
scouting. This station was licensed for opera¬ 
tion in conjunction with a special Sudanese 
scout encampment. 

The problem in Sudan is the usual one . . . 
politics. Just a couple days before my arrival 
there was another change of government, a 
coup that was virtually bloodless, with but 
about 25 lives lost. 

Before the coup Jim had been working hard 
to get ST2BSS back on the air. He was having 
considerable success too. He had the backing 
of the Minister of Tourism and the Minister 
of Communications. All that was needed was 
the OK from the Minister of the Interior . . . 
and he had a verbal OK from this office. Then 
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t ame the coup and none of the ministers knew 
what authority they had and no decisions 
could be made. At this time a subordinate 
rejected the amateur application with the 
result that Jim had to start all over again. 

I went with him to see the new Minister of 
Tourism and we found him most enthusiastic 
about both amateur radio and scouting. He 
pointed out that, unfortunately, his support 
was not of much value at the moment because 
he really didn’t know where he fit in the new 
scheme of things ... he was sort of up in the 
air. I was glad to find that he has taken a 
strong interest in promoting tourism in Sudan 
and had just received a thorough report on the 
proposition from an American expert, one that 
has done much for other African countries. 
Though there isn't a lot for the tourist to do 
in Sudan right now. 1 can see where tourism 
could be greatly expanded and would be a 
relatively easy source of outside funds. Nigeria 
found that each visitor left about $120 behind. 
Sudan is right on the path from Europe to 
East Africa and some promotion might get 
tourists to that part of the world, some 10,000 
a year, to stay for a day or so in Khartoum. 

Jim’s next hurdle was the new Minister of 
Communications. He tried through friends to 
set up a meeting with him so I could have a 
chance to shake hands, but he was busy until 
alter my departure. Just by chance Jim met 
the Minister at the airport and had an oppor¬ 
tunity to have coffee with him and found that 
he is quite enthusiastic about the scouts and 
the amateur radio station. The problem then 
is entirely the Minister of the Interior’s depart¬ 
ment. Jim will be working on this and we may 



Jim Collins ST2BSS. Jim is very interested in the | 
boy scout movement and the BSS stands for Boy 
Scouts Sudan. His great project is to raise enough 
money to get twelve scouts to the jamboree in the 
U.S. next August. This would be the first time 
something like that ever happened, if he can man¬ 
age it. 


25% DISCOUNT ON ALL RECONDITIONED 
AM TRANSMITTERS FOR CASH OR NO TRADE 

REG. PRICE 


COLLINS 432-V-l Transmitter .$1C9.00 

ELMAC AF- 67 Transmitter . 49.00 

GLOBE CHIEF 90 Transmitter . 29.00 

GLOBE CHIEF 90 A Transmitter. 34.00 

HEATH DX-100 Transmitter . 89.00 

HEATH DX-100B Transmitter . 109.00 

HEATH MT-1 Transmitter & HP-20 
Supply . 69.00 

HEATH TX-1 Transmitter . 119.00 

JOHNSON VIKING I Transmiter . 59.00 

JOHNSON 500 Transmitter (4-400 Tubes) 375.00 

GONSET GR-212 Receiver . 69.00 

LAFAYETTE HE-10 Receiver . 69.00 

NATIONAL NC-105 Receiver . 89.00 

RME 4350 Receiver . 109.00 

RME 4350A Receiver . 119.00 


These art just a 1e» of our real tallies. Write tor complete list¬ 
ing. We stock all major brands of new equipment and accessories. 


ft£>tinqiuvuUtr 

1 RADIO SUPPLY! 


BOX 37A PHONE 605-886-5749 

WATERTOWN, S.O. 57201 



The Hammarlund HQ-170A offers the Amateur a 
I practically endless combination of tuning techniques 
whereby optimum reception of SSB/CW & AM/MCW 
may be achieved. Selectable Sideband, Full dial 
coverage 6 thru 160 meters, plus 2 meter calibration. I 
Built-in 100 kc Crystal Calibrator. Automatic Noise | 
limiter, and many other features. 

HQ-170A $369.00 

HQ-170AC with 24 hour clock/timer $379.00 

Also in stock: 

HQ-170A-VHF $429.00 

HQ-170AC-VHF with 24 hour clock/timer $439.00 
(VHF Series: From 2 to 160 meters) 

"Used Equipment Special" 

HQ-100C $105.00 

HQ-140X $124.95 

Write for Latest Complete List 


RADIO 

P.O. BOX 312 CONCORD, N. H. 
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In Khartoum I visited Jim Collins ST2BSS, shown 
here with a copy of some magazine and two of the 
Sudan boy scouts that he is teaching about ama¬ 
teur radio. When the political situation in Sudan 
eases and licenses are again possible we will be 
looking for these two fine lads, Abdul Gayoum 
Mohammed and Abdul Aziz Awad. 

just hear him on 20M one of these days if he 
succeeds. 

The amateurs here have primarily been up 
against fear of the unknown in the past. The 
officials did not know much about amateur 
radio aud were suspicious and afraid of it. 
They have troubles with the Shifta in the 
south and these forces use radio so their fears 
have been compounded. 

Two of the Sudanese Scouts visited during 
my stay and I was interested to see that they 
are well on their way toward their amateur 
licenses. If the political problems can be over¬ 
come I think that, under Jim’s tutorship, these 
scouts will soon be on the air. Jim did a 
wonderful job of this at his last assignment in 
Nigeria and is repeating it here. 

The Minister of Tourism was quite interested 
when we pointed out that amateur radio 
would provide free advertising of Sudan and 
would encourage tourists to come and see this 
country. The country is low on money and is 
eager for any possible income. The income 
from tourists would be most welcome. 

Jim has another project which would help 
with income to Sudan too. Sudanese scouts 
have never before been able to go to an 
international Jamboree, lie is hoping that 
through amateur radio, donations can be 
received to help pay the way for a dozen 
Sudanese scouts to the Idaho Jamboree next 
year. I think that fellows contacting the 
station would be glad to send along a dollar 
or two for something like this. I might point 
out that this would have no bearing on the 
receipt of a QSL and that the donations would 
probably be requested to be sent to the Boy 


Scouts of America in New Brunswick, New 
Jersey to be held for the Sudanese Scouts. 

If the new government holds together there 
is a good chance that we’ll have some ST2s 
to work. There are a number of amateurs over 
here, some with gear, just waiting for things to 
break loose. 


SU Report 

By a lucky chance I managed to have a 

talk with Ibrahim SU1IM during my short 
stay in Cairo. He returned from a vacation 
just in time for us to get together. 

The Callbook lists five amateurs in Egypt. 
Ibrahim explained that SU1AL is active a 
little, but on phone only. SU1AS is no longer 
active. SUIKG is not active. SU1KH has not 
been well and is inactive. Ibrahim gets on the 
air two or three hours a day and is the main¬ 
stay of this country for the DXers. He runs 
mostly to CW and gets on AM phone now 
and then. He runs 100 watts. There is one 
other chap licensed, but he is out of the 
country at present. . . . German fellow . . . 
SU1DL, the only foreigner with a license. 

Ibrahim told me about W9DRS sending 
him his rig. Radio gear is completely impossi¬ 
ble for locals to obtain and Jerry apparently 
got fed up with the rough CW note from 
SU1IM and shipped him a free rig. Ibrahim 
had to pay 90 pounds import duty on it . . . 
this is about $180. And when you consider 
that the normal wage around here runs about 
$30 a month you can see that even when the 
gear is free it is prohibitively expensive. 

Ibrahim says that equipment is the big 
problem here. I told him that I could promise 
a sideband transceiver if he could get the 
government to permit it to be sent in duty 
free as a club station. He said he would see 
what he could do. He knew at least 50 fellows 
that would be interested in a project like that, 
if we could work it out. 

I went over the list of reasons why Egypt 
should do everything in its power to encour¬ 
age amateur radio. Egypt needs radio experi¬ 
enced men very badly and they really can’t 
afTord to spend several thousand dollars train¬ 
ing each one . . . with ham radio there is no 
cost to the government for the training. Egypt 
needs the tourists too and amateur radio is a 
wonderful and free means of public relations 
for the country. I pointed out that if Egypt 
would permit U.S. hams to operate during 
their visit here that they would get a lot of us 
to come over. Egypt has everything to gain 
and absolutely nothing to lose by encourag¬ 
ing amateur radio as much as they can. To 


112 


73 MAGAZINE 




my wav of thinking any public official of any 
government that tried to stop amateur radio 
is working against his own country and should 
be immediately removed from office. 

Egypt was giving a lot of trouble, particu¬ 
larly with their feud with Israel, but that is 
calming down now'. I wondered why this was 
and it wasn't until I got here and talked with 
a chap at my hotel that I got the story. It 
seems that this high dam at Aswan that Rus¬ 
sia is building for Egypt is not all peaches and 
cream. After it was well along someone got 
to thinking about it and asked what would 
happen if some country got mad at Egypt 
and put a bomb in the middle of the dam 
some night. Hinmm. The answer is simple, 
it would wipe out the entire country. You see. 
Egypt is desert except along the Nile and if 
the Aswan dam gave way it would send a 
wall of water about two hundred feet high 
right on down the river and would wash 
Cairo and Alexandria right out into the 
Mediterranean. And that would be the end 
of Egypt. Since it is onk a few minutes by 
air from Israel to Aswan I think that there 
have been some serious doubts raised recently 
about the value of continuing the hassel with 
them. I know that I would have smiles for 
everyone if I found myself with something 
like that hanging over my head. 

As if that isn't enough of a problem . . . 
seems that the engineers didn’t think to make 
a silt survey before building the dam. Now 
I’ve seen that Nile down in Khartoum and 
Addis . . . and points south, and I’ll tell you 
that it is a mighty muddy little creek. It is 


Ibrahim SU1TM 



VHF/UHF ANJENNAS 


FOR 
MORE 
DX PUNCH 



The standard of comparison in amateur 
VHF/UHF communications. Cush Craft antennas 
combine all-out performance with optimum size 
for ease of assembly and mounting at your site. 
They can be mounted vertically, horizontally, in 
pairs, quads, or virtually any combination 
allowing you to design the antenna system to 
meet your exact requirements. 

A144-11 2 meter 11 element $14.95 

A144-7 2 meter 7 element 11.95 

A220-11 1 14 meter 11 element 12.95 

A430-11 3 A meter 11 element 10.95 

A144-20T 2 meter Multi polarized 29.50 

A 50-3 6 meter 3 element 15.95 

A 50-5 6 meter 5 element 21.50 

A 50-6 6 meter 6 element 34.95 

A 50-10 1 6 meter 10 element 54.95 

A 26-9 6 &2 meter 10 element 29.95 


SEE YOUR DISTRIBUTOR OR WRITE FOR CATALOG 



621 HAYWARD STREET 
MANCHESTER. N. H. 03103 
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See Com 
A ccessory 
Book for 
■More |)tu 


$12.95 W2AU $12.95 • FOUR PURPOSE BALUN 

The Baiun Everyone bat been waiting 
tor. Will Help a TV! Problem. * Broad- 
banded 3-32 me. • Center bang-up hook 
for inverted Vees. • Handles full legal power. 
2KW PEP • Built-in lightning arrester • 
S0239 RF connector for coax transmission 
feed line eliminates center insulator • With¬ 
stands up to 600 lb. antenna pull • For use 
with all type antennas fed with unbalanced 
coax line. • Weighs only 6tyz o z. 1 Vz" diam. 
6" long 2 Models: 1:1 matches 50 or 75 
ohm unbalanced coax to 50 or 75 antenna 
load. 4:1,matches 50 or 75 ohm unbalanced 
coax to 200 or 300 ohm antenna load. • 
lelps eliminate TVI. 

• All New W2AU Super Vinyl 2 el 

10-15-20 quad. Complete $64.95 

• W2AU Super Fiberglas 2 el 10-15- 
20 me'er quad. Complete quad $99.95 
UNAD1IXA RADIATION PRODUCTS 

UNADILLA NEW YORK 


CORRECTION 

73 goofed in the September and October ads 
of Unadilla Radiation Products. The price of 
the all new, vinyl jacketed W2AU 10-15-20 
meter element cubical quad should be $64.95, 
not $54.95 as shown. 


GET IT from GOODHEART! 


EVERYTHING UNCONDITIONALLY GUARANTEED! 
ALL-BAND SSB RCVR BARGAIN: llallicrafiers R 17. AHH 7, .150 
kc to 43 me ouitinuons. Voire, C\Y. MCVV. aligned, grid, 
w book; 2-BP. 2-IF’s. S-meter: noise lnitr: 3 xtl. ittm-xtl 

selectirtty cholm. Less pur sply .149.50 

»‘>ii r-y pwr sTily: ?:•■». SSH nrwiurt df-terinr: F2 ii _ 

TIME PAY PLAN: Any purchase totaling $1HO.OO or more, 
down payment only 10% 

DZ-l Superhet. mr 15-70 & 100-1500 kc. 89.50 

R-23 ARC-5 Command revr 190-550 ke.14.95 

A.R.C. 12 22 Command revr 540-1000 kc. 17.95 

APR-5 revr, 00 ey, am/fm, 27-140 me.149.50 

APR-4Y AM/FM lievr mod. to 11.1 vr>0/fi0 rv. with 

pwr plug, book, tuners 38-1000 me.250.00 

CV-253 ALR Tuner brand new 38-1000 me.250.00 

P.tl.R. for tuners 97.1-2200 and 2175-4000 me. 

URR-13 Reevr 222.75-404 me. AM, w/bnok .249.50 

Handbook for AN'/URR Revr .10.00 

Handbooks for AN ARC-3 or for ART-13 . 10.00 

Other Handbooks, or Schematics, ask for them! 

RA-62-B is AC pwr sply for SCR-522, only . 17.95 

TOO \m!r 45 W Po A2, A3. 115-J5B me. .295.00 

TDZ xmtr 30 W Po A2. A3. 225-400 me.495.00 

LM-14 frc|. meter, 01/7 125 kr-20mc. 57.50 

TS323/UR freq. meter 20-480 me.. 001/7 .169.50 

Gertsch FM-3 w AC nwr. 1 1000 me. 0 001/7 .395.00 

Hewl-Pack rl50A 5" s-ope, DC to 10 me. eertiflol. 

w/#153A differential amp), phig-in .535.00 

With #1518 hi-gain plug-in 5 mu/rm ..545.00 

With #152A dual-trace plug-in .565.00 

DuMont #333 dual-beam scope, DC-150 kc.199.50 

Tekt. 511AD, 5 ey to 10 me. 30 mv/cm.225.00 

Tekt. #512, DC to 2 me. 5 mv/cm .195.00 

Tekt. #514AD, DC to 10 me, 30 mv/cm .350.00 

Tekt. #531. W/53B & 2-trnre 53C, w/certif .795.00 

STANDARD SIGNAL GENERATORS 

LP: 9 Vi kc to .10 me. w/pwr sply . 199.50 

TS-413/U: 75 kc to 10 me. xtl callb .279.50 

Gen. Radio 80.1-C: 10 kc to 50 me .750.00 

TS-606: .085-40 me. up to lOw out . 995.00 

Meat. Carp Model 80: 2 to too me.375.00 

URN-26: Compact MIL generator 4-408 me .295.00 

Hewl-Pack 608B: 10 to 400 me .395.00 

Hewl-Pack 608C: 10 to 480 me .750.00 

Borg-Warner G201: Same spec* as (508D .750.00 

TS-510A: Exact imitation H P BOSD .950.00 

TS-608: 42-400 me. up to lOw out .1295.00 

AN/USM-16: AM/FM. xtl i-alib 10-440 me .995.00 

SEND FOB more info on anything above. SEND FOR list, of 
regulated power supplies at ridiculously low prices. ASK IF WE 
HAVE what you need that von don’t find above: this ad lists 

only 5/7 of our stock. WE ALSO BUY! SO TELL US WHAT YOU 

HAVE. 


R. E. GOODHEART CO. INC. 

Box 1220 GC Bwvarly Hllli, Calif. 90213 

Phone: Area 213. office 272-5707, messages 275-5347 


dark brown where it starts up in Uganda and 
it is dark brown all the way along. It looks to 
me . . . and a number of others ... as if they 
are going to have a silt dam there in short 
order. This not only cruds up the dam, but it 
has a longer reaching effect on the down¬ 
stream end. The fields of the fertile valley 
watered by the Nile depend on the yearly 
overflow to deposit fresh silt. This is the fer¬ 
tilizer. Without the silt they will have to start 
buying and shipping in commercial fertilizer. 
Well, they haven’t the money or shipping 
facilities for this and no one knows what the 
devil to do about it. 

The tourist has some interesting things to 
see here. The pyramids, of course, are right 
on the edge of town . . . as is the great 
Sahara desert. A walk through the town is an 
experience you’ll never forget, morning or 
evening. The casual tourist can sate himself 
in one very busy day or two leisurely ones. 
The more dedicated tourist can get advice 
from Ibrahim and spend a couple weeks in¬ 
vestigating the town. I'm breezing through 
the world this trip so I quickly saw the pyra¬ 
mids, the Sphinx, a few tombs, rode a don¬ 
key, a camel and a horse through the desert. 
1 walked the streets at night and in the day, 
covering a good deal of the tow n. 

Those of you that are interested in my trip 
from the tourist angle should keep a weather 
eye peeled for an announcement of the avail¬ 
ability of a complete booklet on my trip. This 
will cover my trip day by day in ridiculous 
detail . . . unexpurgated. 

With money being as short as it is, QSL’s 
are a problem for the fellow's here. The post¬ 
age on a package of ten cards is 3 piasters, 
which amounts to about 60<J if you adjust for 
the difference in wage scales. Ibrahim men¬ 
tioned that now and then some kindly fellows 
sent along a dollar hill, which w as most grate¬ 
fully accepted . . . this is worth about ten 
dollars here. I explained about the QSL man¬ 
ager system and Ibrahim is most anxious to 
set someone up as his manager. I’ll see if Gus 
can find a volunteer for this. 

Some help is badly needed over here. With 
a population of about 35 million people they 
have hut three active amateurs. Perhaps we 
can get something started here. I talked with 
Ibrahim about the power and it is 180-200 
volts at 50 cycles, so, if we can get him set 
up, a line transformer will he helpful to 
stabilize the voltage. 

The more I travel in Africa the more that 
I see we can do to help out. Just a little effort 
on our part could make a big difference over 
here. 

. . . Wayne 
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Letters 

Dear 73: 

During 1967, the Canadian Centennial Year, Canadian 
amateurs may use the prefix 3C- instead of the normal 
VE-. This is being done to call attention to Canada’s Cen¬ 
tennial and will undoubtably create a great deal of demand 
among foreign amateurs for QSL’s. 

Jack Beardall VE3MJ (3C3MJ) 
Chatham, Ontario 


Dear Sir: 

Please knock off the “hertz” bit. Maybe I’m old fash¬ 
ioned, but cycles seemed so descriptive and to the point. 
The world is getting too complex the way it is without 
“hertzes” to contend with. I think that Mr. Hertz was a 
nice fellow, but don’t you think he’s satisfied being named 
after the number one automobile rental agency. 

Gotta run and repair my motorhortz now. Keep up the 
good work. 

Ryerson Gewalt K9LCJ 
Racine, Wisconsin 

Don’t forget that “hertz” doesn’t mean “cycles.” It means 
“cycles per second.” The fact that few people say “cycles 
per second” indicates that they think that expression is too 
complex. You ride a motorcycle per second? Ed. 

Dear 73: 

On WAGBSO’s very good cable and connector articles, 
I might make these comments: 

a. Fig. 2 on connectors omits the T, which has a male and 
two females like UG-107b/u. Mine is marked: 74868 
49199 M-358. 

b. Odd, but the PL-258 straight adapters I have checked 
with a signal generator show a loss and swr not present 
in all the other things hooked in series. 

c. Some of the quick jobs are not the first—Hallett during 
WW11 had a gadget for RG-18 cable witli a spring- 
loaded ring, three steel balls. The inner conductor of the 
RG-18 became the plug. All you did was push until the 
three steel balls fell into a slot on the female end. To 
remove, put hand around it so the knurled ring pulled 
hack to give the three balls room to get out of the slot, 
and off she came. Trouble: Contacts cut into copper 
inner conductor, made copper dust that later could ac¬ 
cumulate and flash over with 1 kw of low-freq r.e. 

d. RG-14 seems to be an attractive antenna cable for hams, 
but not included as popular. 

e. The phono/uhf between-series T have is male phono to 
female UHF. Not in your photo on page 103. No num¬ 
bers on it. Very useful without extra gadgets such as 
connecting antenna pad to signal generator or antenna 
coax that has male UHF. 

f. Fig. 5 terminations may well Ire very useful at top of 
tower to go to antenna, etc., but no designations given, 
not shown in such as Fig. 2 and 3, etc., nor in table 2 
which shows binding post but not this termination. I 
don’t know if listed in the long Table 9 on index. 

Rill Conklin K6KA 
La Canada, Cal. 


Dear 73: 

Read with interest W2EEY/I’s article, “A Curtain Going 
Up" in the August issue. Nice to see someone pointing 
out that it's possible to work DX without purchasing some 
particular brand of rotary beam or vertical, and have him 
call attention to the advantages of beefing up the lower 
radiation angles. To recommend 17'4’’ per element would 
seem to ignore end-effect and I would rather see a figure 
of around 16'8", but it’s a broad band affair as he points 
out and I wouldn’t quibble over a little inductive reactance. 
But he should have considered the velocity factor in figur¬ 
ing the phasing lines. 

George Dery W6HG 
Bellflower, Calif. 


Good News For AM ers—Go SSB 

Your Ranger I—TX-1— DX-100— Viking II — Etc. 
worth $185.00 on trade toward the National NCX-5. 
Drake 2B $185 Sonar 20 $149 NCX-3 $225 

Drake 2BQ . 25 HQ-110C 129 HA-20 70 

NC 303 249 KWS 1 750 SX-101 175 

FRECK RADIO & SUPPLY CO. INC. 

38 Biltmore Ave. Asheville, N. C. 28801 

Phone 25-4-9551 

T. T. Freck—W4WL_Bill Beck—K4QOK 



COMPRESSION AMPLIFIER $29.95 

These government surplus limiting amplifiers 
offered at a fraction of their cost and they are 
brand new unused. Input & output impedance 
of 600 ohms, self contained 115 volt 60 cy¬ 
cle power supply. Gain 36 db plus or minus 
1 db. Upgrade your shack for professional 
performance with this beautiful rack panel 
commercial grade equipment. DB out meter 
on front panel. 


50 

100 

200 

300 

400 

500 


40 AMP SILICON DIODES 


PIV 


$ .80 
1.00 
1.50 
1.75 
2.00 
2.40 


600 

700 

800 

900 

1000 


LIGHT ACTIVATED SCR (LASCR) 


$2.75 

3.00 

3.40 

3.80 

4.20 


Function of an SCR triggered by light thru the 
glass window top of the TO-18 unit. Various 
applications in tape readers, character recog¬ 
nition, logic circuitry, relay replacement, night 
lighter brain. Offered at a fraction of list 
price . . . only small quantity available. 


25 

PIV 

$ .75 

200 

$2.30 

50 


1.00 

300 

2.70 

75 


1.35 

400 

3.20 

100 


1.60 

500 

4.00 

150 


2.00 

Under 25 V 

.50 



Variable Voltage Transformer from unused Military 
equipment. Just the thing for your Linear. Variable 
from 0-130 volts good for 22.5 amps. Input of 
115 V 50 60 cycle._ $28.00 each 

1.5 AMP MIDGET SILICON DIODES ~ 

1000 PIV 50< each 12 for $5.00 
1500 PIV 65< each 12 for $6,50 

GEIGER COUNTER CHASSIS assembly, fully 
wired, transistor power supply operated from 
9 volts, with 100 microamp meter. Less 
geiger tube. With schematic. $4.40 each 

All material FOB Lynn, Mass. 

MESHNA 

19 ALLERTON ST., LYNN, MASS. 01904 
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RT220/ARN21 TACAN Transceiver. 962-1213 me . EX 145.00 
TN129B/APR9 Tunine Unit. 2300-4450mc. W/Tubes LN 29.T5 
ID226A/APR9 Panoramic Indicator. W/Schemattc ..EX 10.50 

PP336 Main Power Supply for APR9 Receiver .EX 14.75 

PP337 Aits. Power Supply for TN1SO k TX131/APRB. .EX T.5« 
MT606 or MT608 APR9 Mount for CV43 and H':«T EX 4.50 
APR9 Control for twitching TNI28. 129. KM. 131 ..EX 35.on 

UPM4A Scope HV and Filament Transformer .NEW 4.75 

R316A/ARR26 14-Tube AM/FM Superhet. 102-174 me UN 22.75 
C610 Control Box for R316A Receiver. W/4 Tubes ..EX 4.50 
PP468 Power Supply for R310A/APR26 Kervr, 400 ry. UN 4.75 
ID169C/APN12 Scope. ,'UP 1 CRT.DPDT Coax Switch UN 12.75 
3JP1 CRT w/Mount, Shield, Socket. Intensifler Plug .. 0.25 

SA325 U Coaxial Switch. SP4T. 28VDC Motor .EX 4.50 

Coax Switch. DPDT. Thompson Products No. E18B22CA UN 3.75 
HV Rectifier Cartridges. Two 01500V, 15ma. Mounted UN 3.00 
RT82/APX6 makes 1215 ma Xcelver. See Oct-Nov CQ NEW 23.50 
UPM8 Tests APXti. 27 Tubes, 10 Diodes. L15VG0cy UN 19.75 

Complete Manual Tor TS726/UPM8. Postpaid . 2,90 

T61A/AXT2 TV Xmtr w/Video k Sync .Modulators .NEW 19.25 
T19 ARCS Transmitter. 3-4tnc With Tubes ....Uike New S.5U 
TS545 Echo Box. 1150-I350mc. lOOua Indicator ...NEW 9.75 

Complete Manaal for TS545/IP. Postpaid .NEW 1.90 

OAA-2 Test Set. 150-240mc. 2«0ua Ind. llaCOOcy NEW 8.50 
46ACQ 13 Tut,.' Suiterhet. 175-225me. wo/Power Supply 22.50 
Schematic for 46ACQ Receiver. Sliows Power Supply .... 1.00 
Ballentine 300 AC VTVM in 19 inch Rack Panel ...EX 27.50 

AS313B/ARN6 Station Seeking Loop. 100-1750kc_EX 4.75 

Set of 120 Xtals Type FT243 5675 thru S650ke .. 120/18.75 
C22A or C984 Control for R13A ARC Type 12 Ree ..NEW 1.75 

C45 Control Box for ARC1 and ARC 12 Xceivers _NEW 1.25 

C45 Same except used, excellent .2/1.75 

Precise HV Prohe 500 megohm, 50KV Insulation ...NEW 2.50 
Rt. Angle Drive. W/Universal. %" Shaft ..EX 1.75 ea. 3/5.00 
6161 Type Tube. W/Connectors. 65 Watts to 2000mc .EX 7.50 
Z-50. Ohmlte RP Choke. 7uh . EX 8/1.00 

E. C. HAYDEN ”\SSUtX && 

Prices: FOB Boy Saint Louis. Terms: Net, Cash. 


Teletypewriter tape 0.886" yellow. 40 rolls per carton. $5 per 
carton «r 3 cartons for $12 

Teletype power supply. Western Electric. 115 Vac input. 115 
dr at .8 amp output. *8.50 each or 4 (or *30 

Indicator plan, cathode ray 1P-222/CPS-9. $25 

Sweep generator Tit 51 (liinilan Contains 40 tubes including 
two 829It. *9.5(1 each or 5 for $40 

Transceiver BC 854-A. $05 

Receiver, llammarlimd Pit 648 . $85 

Gyro assembly auto, pilot vertical (J102-B303. *15 

Radio set SCK-284 with hand generator. Power supply may also 

he obtained from a B or 12 volt battery. $115 

Beckman Radlac Computer Indlealor IT 79. Count impulses re- 
eeived from a radio detector and measure time reunited for a 
given number of pulses or the number of pulses received during 
a nre-sw time interval. . $350 

PALEN ELECTRONICS 
PO Box 1536, San Mateo, Cal. 341-9147 


P. J. BANDMASTER ANTENNA 
The Travelling Ham’s Dream 

The feedline and flat-top coax can easily be rolled 
up and placed in a suitcase. The P.J. is broadband 
and provides low-noise reception. Models for 6-10- 
15-20-40-80-160 and CB. 


ENDRES ELECTRONICS SYSTEMS 

W6PJ Rt. 178, Mt. Mesa, Lake Isabella, Cal. 


Wf BUY . .. 

TUBES FOR CASH 
UNITY ELECTRONICS 

107 TRUMBULL ST., ELIZABETH, NJ. 201-FL 1-4200 



NEW PRODUCTS 

VHF Antenna Mounts 

Loren Parks has had some very nice, inex¬ 
pensive antenna element mounts made up. 
They’re made of iridite-treated Zantac and are 
very rugged. They hold ti« to % inch ele¬ 
ments and mount on l-ll or l-% inch booms. 
Four sets mount four elements and cost only 
$1 postpaid in the U.S.A. or Canada. Each 
additional mount is 25(8 Order front Parks 
Electronics Labs, Route 2. Box 35, Beaverton, 
Oregon 95118. 

New Low-Priced 5-Band Transceiver from 
National 

National Radio Company has just announced 
the introduction of the National 200, their new 
five band SSB/AM/CW transceiver features 
200 watt PEP SSB input on all bands, 80 
through 10 meters, and also provides CW 
operation plus compatible AM operation with 
separate AM detection in the receiver. The 
frequency of operation is determined by 
means of a pre-mixed crystal-controlled front 
end and a single VFO which tunes the same 
range on all five bands. This arrangement 
provides high stability as well as identical 
calibration and tuning rate from 80 through 
10 meters. Other features of interest in this 
new transceiver are ALC, a solid state bal¬ 
anced modulator, choice of push-to-talk or 
front panel controlled operation, automatic 
carrier insertion in AM and CW modes, filter 
type sideband generation and receiver selec¬ 
tivity obtained with a high frequency crystal 
filter and a meter which automatically switches 
between the final amplifier cathode current 
on transmit to signal strength in S-units on 
receive. A mobile mount is included with the 
National 200 and the unit may be operated 
from National’s NCX-A power supply or from 
the new National AC-200 117/234 Vac power 
supply. It may also be operated Irom any of 
the available DC supplies which supply the 
proper voltages and currents. Price: $359.00. 
For further information and specifications, 
write to National Radio Company, Inc., Equip¬ 
ment Division, Dept. P. 37 Washington Street, 
Melrose, Massachusetts 02170. 
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Knight-Kit 20,000 Ohms-Per-Volt VOM 

A VOM is probably the most useful of 
electronics test instruments, and the new 
Knight-Kit KG-640 is designed for the great¬ 
est versatility in application, yet priced to 
meet the lowest of budgets. The Knight-Kit 
engineers have included the latest features 
in this instrument, including a taut-band 
meter movement which assures reliable and 
consistent readings. Another advantage with : 
this new VOM, the meter is protected so that 
even a 1000 times overload will not damage 
the movement. The KG-640 has a total of 57 
ranges starting at 0.8 Vdc (full scale), covered 
by a positive-action range/function switch and 
range-doubler switch that effectively doubles 
the number of ranges. This new unit is priced 
at $39.95 in kit form, or $59.95 fully as¬ 
sembled and ready to go. Watch for a com¬ 
plete review on this versatile new VOM in a 
future issue of 73. Complete details on the 
KG-640 are given in Allied’s 1967 catalog 
number 240, available free from Allied Radio 
Corporation, 100 N. Western Avenue, Chicago, 
Illinois 60680. 



Lafayette HA-1200 2 Meter Transceiver 

The new Lafayette HA-1200 two meter 
transceiver features a 25 watt DC input trans¬ 
mitter and a sensitive triple conversion receiver 
with crystal-controlled mixer. The HA-1200 
uses 16 tubes, 4 transistors, 7 diodes and 
utilizes separate receiver and transmitter 
VFO’s. The tuned nuvistor receiver front end 
provides better than lpV sensitivity. A series 
gate noise limiter and squelch provide quiet 
standby operation. The transmitter uses high 
level push-pull transformer coupled modula¬ 
tion. The frequency may he controlled with 
standard 8 MHz crystals or by the VFO. A 
spot control is included. The meter indicates 
S units on receive and relative rf output on 
transmit. Internal solid state power supplies 
are for 117 Vac and 12 Vdc negative ground. 
A rugged push-to-talk ceramic microphone 
with coiled cord, AC and DC power cables, 
and mobile mounting bracket are included. 
Size: 11JC W x 12%" D x 5 %" II. Price is 
$189.95, You can order or obtain more infor¬ 
mation from Lafayette, 111 Jericho Turnpike, 
Svosset, New York 11791. 



Master Code 

the sure and easy way | 

TELEPIEX METHOD Code In- | 
struction gives you training f 
that makes you proud of your | 
accomplishment. The greatest | 
pleasure derived from any § 
_ hobby is an exhibition of your | 

= skill. Shaky speeds of a few words per minute | 
= may be gained in most any haphazard, hit-or- | 
| miss system. Professional skill will be gained | 
i only from professional training. Brochure 7-S is | 
| free—it gives you the facts. | 

TELEPLEX COMPANY 

1 739 Kazmir Court, Modesto, Cal. 95351 | 

TlllHIMtIllllllllllllimillllllllllllllllllllllltlllllllllllfllllllllMlllllllllfMlllllllfllllflllltUllllllllllllltlllllf? 


ARROW SPECIALS FOR NOVEMBER 

Panadapter 

IP-274/ALAT0 See June 1964 issue of 73 
which describes IP-169. IP-274 is similar 
but sells for only $17.50. 

Jackson 652 

Audio oscillator—20 to 20,000 CPS. Exc. 


cond. $37.50 

APW-11 transceiver, cavity employs 2C40 

tube. Less tubes.$ 7.95 

R13 VHF receiver 108 to 138 me. . . $27.50 

4X150A Guaranteed tubes.$ 5.95 

4X250B Guaranteed tubes $ 7.50 

Sockets for either.$ 2.95 


ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616_ 


TS-47 TEST OSCILLATOR VHF/UHF 

Two band, 40 to 500 Mcs., (1% freq. readout). 
Harmonics to 3000 MCS. CW, AM or pulse 
modulation, 115 VAC input. Easily converted 
to G.D.O. (instructions provided). See June 
1965 73 Magazine for full description. $75.00 
check or M.O., freight prepaid. 

Aerospace Electronics, Inc. 

P.0. Box 48-495, Miomi, Florida 33148 


NAME YOUR PRICE! 

COLUMBIA wonts — needs — and MUST 
BUY equipment — NOW! If your gear is 
in reasonable condition—name the price 
you want for it — and it's a deal! Tell 
us the best price you were offered — and 
we ll TOP IT! We urgently need: ground 
and air communication equip., teletype, 
GRC, PRC, ARC, ARN, and Test Equip. 
If you write us this week — we'li even 
pay freight! Nobody out-deals Columbia! 

SPECIAL OF THE MONTH! 
COMMAND RECEIVER! 

3 — 6 Me. 

Excellent condition. $in-99 

Like New. Only. |U 

COLUMBIA ELECTRONICS, Dept. S 

4365 West Pico Blvd. 

Los Angeles, Calif. 90019 
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432 MC CONVERTER 


Convert from 432 MC to 7-30MC Removed from 
missile guidance systems size 2"x3"x3|/2" complete 
with schematic & instructions, less crystal. Unused 
$9.95 each. We pay postage on prepaid orders, 
C.O.D.'s remit $2.00 with order. 


ALPHA-TRONICS 

Dept. A, P.O. Box 31127, Aurora, Colo. 


oscillator/monitor 


• a sensitive broadband RF detector 
gives audible tone signal in the 
presence of any RF field from lOmw 
to 1 kw and lOOkc to lOOOmc 

• a CW monitor with positive "RF" 
switch uses only 8"pickup antenna 
and NO connection to rig or key 

• o code practice oscillator with 
adjustable tone & built in speaker 

• high gain 4 transistor circuit 
powered by long life AA pencell 

• 16 gauge aluminum cabinet in 
white & black epoxy finish, 3 1/2 " 
by 2 3 /8 " by 11/4 " weight 8 ounces 

• 100% US made and guaranteed 




T O 95 (batt ircl) 
I A- ppd usa & can 
send cert ck or m.o. 
ny res add 5% tax 


the James research company 
li schermerhorn st,brooklyn n.y. 11201 



INVERTERS 

REGULATED 


12vdc-115v 60 Hz 60 Watts 
32vdc — 11 5 v 60Hz 200 Watts 
SPECIAL UNITS DESIGNED 


unregulated 


DC - DC 6-12,12-12. 12-28 
DC -AC 12—115 60 or 400 Hz 
SEND FOR CATALOG 


WHAT CAN WE DO FOR YOU 

INVERTRONICS PO BOX 342 

PINE BROOK N.J. 07058 


MORE VARIABLE CAPACITORS. 
NEW ARRIVALS. BRAND NEW 


KK.I #152-504, two sections, 250 & 1500 pf max. 3500v 
spaced. 5%"w x 5%"li x 13%'' long plus %" for >/," 
shaft. $7.50 each 

EF.J #154-2, 15 to 353 pf, 2000v. 2%"w x 2%"h x 
3%" long, plus 1" for 74" shaft. $4.50 ea; 4/$17.00 
IIAMMAKLr.NP 33 to 440 pf, 2,000v; ceramic end plates. 
1%" sq. X 074" long plus %" for 74" shaft. $3.00 ea; 
4/$11.50 

CARDWELL 30 to 980 pf, 2,000v. 4%"w x 2%"li x 374" 
long, plus %" for 74" shaft. $4.00 ea; 4/$15.50 
CARDWELL 365 pf, ntax. l.OOOv. 274 "w x 1 *A"h x 3>/," 
long, plus 1%" for 74" shaft. $1.75 "ea; 4/$6.50 
MILLEN or CARDWELL 12 to 151 pf, 3500v. 2%"w x 
2%"h x 574" long plus 1" for 74" shaft. $3.95 ea; 
4/$15.25 

W.E. 3 gang-2 sections 520 pf max/see. 3rd 365 pf. Total 
1405 pf for output side pi-network. 3 74"w x 2%"h x 4 %" 
long plus 74" for %" shaft. $2.50 ea; 4/$9.25 
1%" fluted knobs, for %" shaft. With brass insert & set 
screw. 234 ea; 5/$1.00 


All orders, except in emergency, or I'm at a hamfest, shipped 
same day received. For free "GOODIE" sheet, send self-addressed, 
stamped envelope—PLEASE, PLEASE include sufficient for postage, 
any excess returned with order. I carry private (Travelers) 
parcel post Insurance, for domestic parcel post. For items too 
heavy, or too large for parcel post, I suggest bus parcel express. 
Please advise name of bus line, and city, where you can pick 
up the shipment. 


B C Electronics 


Telephone 312 CAIumet 5-2235 
2333 S. Michigan Avenue Chicago, Illinois 60616 


/Allied 


ELECTRONICS 

FOR EVERYONE *967 



pM 

ALLIED RAOIO 



1967 Allied Catalo 


Allied’s new 514-page 1967 electronics cata¬ 
log is now available and presents a wide selec¬ 
tion of equipment of interest to the radio 
amateur. There are transmitters, new single 
sideband transceivers, VHF equipment for 6 
and 2 meters, linear amplifiers, transmitting 
and receiving antennas, towers, mobile an¬ 
tennas and accessories, code practice aids, 
crystals, TVI filters, coaxial cable and every 
kind of accessory for the ham station. In addi¬ 
tion to amateur oriented equipment, there 
are thousands of other products listed in this 
new catalog, including vacuum tubes, transis¬ 
tors, transformers, relays, switches, connectors, 
lamps, wire, cable, tools, hardware and tech¬ 
nical hooks. This new 1967 catalog #260 is 
available free on request from Allied Radio 
Corporation, 100 N. Western Avenue, Chicago, 
Illinois 60680. 




Low Cost Regulated Power Supply 


Viking Engineering of Minneapolis has in¬ 
troduced a low cost transistorized zener refer¬ 
ence regulated power supply. Model PZ-121, 
available in factory assembled or simplified kit 
form, delivers stable, continuously variable 
output from 0-15 volts dc and useable cur¬ 
rents to 250 mA. This compact, all solid-state 
unit provides regulation better than ±.2 volts 
and ac ripple of less than 5 mV for outputs 
to 100 mA. The PZ-121 features burn-out 
proof circuitry and transformer isolated output 
for maximum safety. The price is $13.95 in 
kit form or $19.95 assembled. For complete 
information contact Don Springer, National 
Sales Manager, Viking Engineering of Minne¬ 
apolis, P.O. Box 9507, Minneapolis, Minnesota 
55440. 
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1967 World 
Labs Catalog 


The new 1967 World Radio Labs Catalog 
is one of the best catalogs for hams that we 
have seen in a long, long time. In this new 
catalog, WRL more than lives up to its motto, 
“The house that hams built.” Whereas many 
of the new electronic catalogs relegate the 
amateur equipment to two or three pages in 
the back, the new 1967 WRL catalog covers 
ham equipment in great detail. Almost every 
major amateur radio manufacturer is included 
between its covers. Entire pages of descrip¬ 
tions and specifications are included for major 
pieces of equipment of special interest, such 
as receivers, transceivers and linear amplifiers. 
Many items of equipment that are not nor¬ 
mally found in your local electronics store are 
also available from WRL. All in all, this cata¬ 
log offers the largest selection of ham equip¬ 
ment that we have ever seen in an electronics 
catalog. You may obtain a free copy by writ¬ 
ing to World Radio Laboratories, 3415 West 
Broadway, Council Bluffs, Iowa 51501. 


Principles of Electronic Oscillators 

Beginning with the definition of an oscillator 
and ending with review questions of the ma¬ 
terial covered, the book Principles of Elec¬ 
tronic Oscillators is definitely aimed at the 
hobbyist and technician. A logical sequence is 
followed in presenting the subject material to 
the reader. Oscillator theory is presented first, 
to prepare the reader for an explanation of 
the simplest type of oscillator circuit, the Arm¬ 
strong oscillator, which is explained in the next 
section. Biasing and output-coupling techniques 
follow; and an explanation of the three basic 
types of oscillator circuits—the Hartley, Col- 
pitts. and electron-coupled—completes the 81 
page book. Questions and answers are found 
interspersed throughout the text, and 32 ques¬ 
tions at the end of the book review the reader's 
newly gained knowledge. This book presents 
basic oscillator theory which every ham should 
be familiar with. Available for $1.95 from 
Techpress, Inc., Brownsburg, Ind. 46112 or 
your Techpress dealer. 


WE WANT TO BUY 

Surplus Aircraft Radio & Test Equipment 

We will poy cojh or trade you (whatever you need! 
(or the following items: 

Test Equip!. Signal Generators. 

Measurements Corp. Models 65-B \ 

Boonton Radio Co. Models 232A, 23SA. 

Hewlett-Packard Co. Models 608D, 612A, 624C. 

Military Models. SG-1A.SG-2, SG-13, SG-64A, MD-83A, 

TS-510A. 

Aircraft Navigation & Communication Equipt. 

ARC-34, ARC-38, ARC-52, ARC-73, ARN-14, ARN-59, 

ARN-73. 

Aircraft Instruments. 

ID-249A, ID-250A, ID-251 A, ID-351 A, ID-387. 

We also want late type Aircraft Radio and Radar equip¬ 
ment manufactured by Collins Radio Bendix Radio and Air¬ 
craft Radio Corp. 

Write, Wire or Phone if you con supply any of these. 
Ask for Norm Eichner. 

Norman Electronic Sales 

1413 Howard St. Chicago, III. 60626 


MARIN 

AMATEUR RADIO 

SUPPLY 

COMPLETE STOCK ALL BRANDS 
BUY 6 SELL USED 

70 Woodland Avenue 
San Rafael, California 94901 


I Please 

include 

your 

zip code 

whenever 


write 

73 

about 

anything. 


GUARANTEED 


RECONDITIONED 
HAM GEAR 


wTstIV 51 electronics 


WRITE NOW 
FOR MONTHLY 
FLYER. 


999HOWARD AVE-BURLINGAME, CAL. 


f TILT THAT PANEL! 

Do it with a CAB-PAC 

Complete package includes everything 
you need to make a tilted front panel 
on any cabinet or chassis. Four soft 
plastic feet with brass bole-lining in¬ 
serts. two rigid front extenders, four 
6-32 mounting screws and instruc¬ 
tions. At your ham dealers, or air mail 

post paid. only 

^BUDWIG MFG. CO., P.O. Box 97B, Ramona 



Calif. 92065 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 
Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 

Parks Electronics, 419 S.W. First Beaverton, Oregon 
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New three band modification 
delivers the performance of your 
transceiver on five 200 kc band segments. 



Featuring selectable upper or lower SSB* Selectable AVC* 
Coverage: 3.8-4.0; 7.0-7.2, 7.2-7.4, 14.0-14.2, 14.2-14.4 
Me* 

Front panel key jack* New front panel and plastic dial 
included* 


COMPLETE KIT PRICE ONLY 

Send for free brochure! 


* 59 95 


DRC KIT 

215-28 Spencer Ave. Queens Village, N.Y. 11427 


Address 


NEW 


UNIQUE 


CTK'SBARB'DWIRE ANTENNA 

Full radiating surface but shorter than a dipole. 
No coils or traps to distort the radiation pat¬ 
tern. The design results in increased capaci¬ 
tance, and therefore, shorter length, for reso¬ 
nance. Ideal for places where a full-length 
dipole is too long. 

The 80/75 meter BARB'D WIRE DIPOLE is 
only 96 feet long. The 40 meter BARB'D WIRE 
DIPOLE is only 50 feet long, and will work on 
1 5 meters, too. 

May be fed with 50/75 ohm coax, or 72 
ohm balanced pair. Needs no tuners, loading 
coils or baluns. 

Send $2 for instruction sheet and build your 
own, or send $15 for the complete antenna 
(either size), shipped parcel post prepaid in the 
USA. 

C. LeRoy Kerr, WA6CTK 
P.O. Box 444 

Montebello, California 90641 


(Continued from page 4) 

well as bindings. “They’ve got a YL column. 
Why don’t you?” “They’ve got a picture of my 
station on page 97. Why don’t you?” 

But I keep remembering a few other facts. 
73’s circulation has been rising 500 to 1500 
per month for over a year, while as far as we 
know, both of our competitors are still in a 
decline. 73 is now running more pages of ad¬ 
vertising than ever before, while both of the 
competition are at their lowest points in many 
years. CQ recently adopted a format of more 
articles and few columns, with ads spread 
throughout the magazine, as we’ve been doing 
since our first issue in October 1960. QST 
has made a few small steps in popularizing 
their format and content (even to using a 
few bad puns, which are always popular), 
while I’m sure that all will agree that 73 has 
tried to be popular and easy-to-read all along. 
I won’t claim that either CQ or QST is copy¬ 
ing us, but their changes are certainly in the 
same direction we’ve been traveling all along. 
I can’t help wondering why people think we 
should copy them. 

But to get back to the subject, neither 
binding seems to have overwhelming advan¬ 
tages. We aren’t making any plans for chang¬ 
ing, but may decide to someday. If you have 
any comments, we’d be glad to hear them. 

Writing for 73 

If you’d like a copy of our small booklet, 
“Writing for 73,” which gives information on 
writing and submitting articles to 73, send us 
a self-addressed business envelope. We always 
need new articles and new authors, so don’t 
be discouraged if you’re inexperienced. 

Ham Helpers 

So far eight well-qualified hams have writ¬ 
ten in to offer to help newcomers or other 
hams with their problems. We’ve still got 
some details to straighten out, but expect to 
publish a list of the Ham Helpers next month. 

In addition to their direct help, we hope to 
publish a number of articles devoted to the 
questions most asked. These questions will 
probably be grouped by topic: “Questions 
Often Asked About Novice Receivers,” 
“. . . Transmitters,” . . Antennas,” etc. 

If you’re qualified to help other hams, and 
have a little extra time to devote to helping 
them with their questions, we’d like to hear 
from vou. Whv not write today? 

. . . Paul 
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WE'RE IN PRODUCTION 

OF OUR OWN TEST METERS DESIGNED 
BY EVANS ENGINEERS TO GIVE YOU 


READINGS 

Completely tested and in the field, this meter is a compact beauty, 
2V2 inches square, and consists of a clear plastic front, metal back, 
well damped movement, quality metal dial, solid brass movement 
support for extra rugged construction, and yields an accuracy of ± 5% 
of full scale value. Mounts with U-clamp. 


NOW 

AVAILABLE 

FROM STOCK 

Model 

No. 

793 

DC (0-500 

MADC 

$4.00 

1 Model 

No. 

793 

DC(0-1) 

MADC 

4.85 

Model 

No. 

793 

DC(0-3) 

MADC 

4.00 

Model 

No. 

793 

DC(0-300l 

MADC 

4.00 

Model 

No. 

793 

DC(0-15) 

MADC 

4.00 

Model 

No. 

793 

DCJ0-30] 

VDC 

4.00 

Model 

No. 

793 

DC(0-50) 

MADC 

4.00 

Model 

No. 

794 

AC(0-10! 

AC AMPS 

5.00 

Model 

No. 

794 

AC(0-30' 

AC AMPS 

5.00 

Model 

No. 

794 

AC (0-150; 

AC VOLTS 

5.00 

OTHER 

SCALES 

TO FOLLOW 

FOR AC a DC METERS | 


2 000 
DIA . "\ 


10-32 THD - 


~' u‘type clamp 

(MOUNTING? 



MOUNTING DIAGRAM 


EVANS 


SINCE 1933 

^ RADIO. INC. 

J ELECTRICAL SUPPLY CO. 


P.O.BOX 312 CONCORD, NEW HAMPSHIRE ZIP CODE 03301 


Magnets and Coat Hangers 
on 2 Meters 

Recently, I purchased a Heathkit “Twoer” 
and decided to go mobile. Because 1 do not 
own my own car, the problem of finding a 
suitable antenna came up. The antenna which 
1 decided on was a quarter wave vertical 
whip, mounted on a piece of aluminum. Mag¬ 
nets are attached to the bottom which make 
the antenna temporary. 


4 


I 


BAR 

MAGNET-^- 

0 

0 

rg-58/^^ 


)1 

BAKELITE ■*'" 

y 





BAR-- 

MAGNET 

0 

0 


. . . K9ZPZ 


Fig. 1. Temporary two meter mobile antenna. 


The vertical whip is made out of coat 
hanger wire cut for the specific frequency I 
wished to operate. The “Twoer” is crystal con¬ 
trolled, and therefore 1 needed only to cut 
the antenna for the crystal frequency. The 
top of the antenna is bent into a loop and the 
bottom is soldered into a banana plug, as 
shown in Fig. 1. 

The aluminum, which measured 3 inches by 
6 inches, was punched with an inch diameter 
hole in the center. Bakelite, slightly bigger 
than the hole, was mounted completely cov¬ 
ering the hole. Next two magnets were bolted 
to tlie aluminum, and covered with electrical 
tape to prevent scratching the top of the car. 

In the center of the bakelite 1 mounted a 
banana plug receptacle. The center of the feed 
line was attached to the banana plug recep¬ 
tacle and the aluminum served as ground. 

If you plan on working two or more differ¬ 
ent frequencies, different length whips can 
be cut. In each ease solder a banana plug on 
the end and changing frequencies may be 
very easily accomplished. 

The vertical whip antenna worked very well 
and will not fall in a strong wind. Its total 
cost is low and it is an excellent antenna for 
temporary mobile operation. 

. . . Thomas Davis K8DOC 
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EVANSVILLE AMATEUR RADIO SUPPLY 

October Demo Specials 


Drake TR-4 
Drake R4-A 
Drake T4-X 
Swan 350 
SBE 34 
Galaxy V 


$480 

Mark I Lin 

$390 

325 

Mosley TA33 

93 

325 

Hy-Gain TH3MK2 

85 

340 

Ham M Rotor 

85 

315 

TR 44 

54 

340 

SB2-LA Lin 

195 


Contact Bill Ogg or Dare Clark at 
Evonsville Amateur Radio Supply 
13 06 E. D ivision St., Evansville, Indiana 422-4551 


RTTY GEAR FOR SALE 

ky Mod#l 19 and 28 part* and service. Price 
,.,/r _ list issued monthly. For information write: 

§ MAZER ENTERPRISES 

q; ; . 17740 Bay Circle 

S' 1 ? 1 .-. Fountain Valley, Cal. 

0 ‘> Telephone 213-653-8930 

LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 

B f~\ f"Vf"l Thousands of frequencies in stock. 
/.II kl j Types include HC6/U, HC18U, 
f “ \l \ FT 241 - FT ' 243 - FT-171, etc. 

y v- SEND 10c lot catalog with oscillator 

CRYSTALS 24008 Crysl * 1 Dr • Myers, Fla. 33901 

circuits. Refunded on first order. 


n 


BIG 


CATALOG 


World's "BEST BUYS' 
in GOV'T. SURPLUS 
Electronic Equipment 


FULL OF TOP QUALITY ITEMS - Transmitters, 
Receivers, Power Supplies, Inverters, Microphones, 
Filters, Meters, Cable, Keyers, Phones, Antennas, 
Chokes, Dynamotors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, indicators. Handsets, 
Converters, Control Boxes, etc., etc. SEND 25* (stamps 
or coin} for CATALOG and receive 50# CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Box 1105 • LIMA, OHIO • 45802 


150 MC BASE STATIONS 

30 watt excellent condition now narrow banded 
Bendix MRT8 $59 F.O.B. Ft. Worth. Send M.O. or 
cashiers check with order. For info send stamped 
envelope. 

F. H. HAM SALES 

P.O. Box 1574 Ft. Worth, Texas 76100 


Interested in VHF? 

Then why not send for a free sample of the 
VHF’er Magazine. It’s devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF'ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, 419 SW First, Beaverton, Oregon 



if Price—52 per 25 words for non-commercial ads; $5 
per 25 words for business ventures. No display ads or 
agency discount. Include your check with order. 

if Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

it We will be the judge of suitability of ads. Our respon¬ 
sibility for errors extends only to printing a correct ad 
in a later issue. 

•k For $1 extra we can maintain a reply box for you. 

t We cannot check into each advertiser, so Caveat 
Emptor . . . 


WOULD YOU BELIEVE an NC-303 excellent condi¬ 
tion with all National VHF converters in matching 
cabinet for $265. W5KPE, Rt. 9, Box 391, Tyler, Texas. 

AIM ECO 6 & 2 M TRANSMITTER, never used, with 
relay. $110. I will pay shipping. Sacrificing to go 
SSB. Ron Anderson. 22 Ortalon Avenue, Santa Cruz. 
Calif. 95060. 


ALL AROUND OM VL wanted: Small telephone com¬ 
pany. live in very rural Western Utah (terrific DX). 
Lousy starting salary, but possible draft deferment. 
Can lead to management with part ownership. Silver 
Beehive Telephone Company, Grouse Creek, Utah 
84313. 

QSL CARDS????? Samples 25<f, deluxe 35c. Sakkers, 
W8DED. Holland. Mich. 49423. 

COLLINS 30S-1 2 KW PEP linear amplifier. Mint 
condition. Highest bidder pickup here. Bids close 
2 December 1966. Certified check $50 must accom¬ 
pany each bid. Money refunded if bid unsuccessful. 
WA2FMC. 516-AN5-6137. 

TELREX TRIBANDER 10-15-20 antenna fraction 
present cost. Available for $165.00. Ham M Rotator 
$70 00. Both $225.00. Drake 1000 LP filter $12.00. 
300’ RG-9/U $15.00 new. Dow Key Relay $10.00. 
Ameco PV50 preamp $10.00. Two each 416B’s $15.00. 
Two each 4X150’s Navy pullouts $10.00. WA2FMC. 
516-AN5-6137. 

NEW GASOLINE 5 HP 1500 watt generator on pneu¬ 
matic tired dolly fits in trunk of car $225.00. 3500 
watt gasoline power plan! $350.00 with electric sfari 
system. Pickup and carry. WA2FMC, 516-AN5-6137. 

SRI50 Hallicrafters transceiver and power sttnply 
(AC). Like new. cash price $395.00. W. K. Kern 
K9BEH, 1808 12th Street, Bedford. Ind. 47421. 


DRAKE 2B. mint $180.00: Globe King 400B $125.00; 
Handbook keyer $15; Collins F250A85 filter, $10.00: 
IP-69C panadapter, new $20.00; K6ILM, 835 Valencia. 
San Francisco, 415-282-3201. 

HALLICRAFTERS SX-146, HT-46 demonstrators, fac¬ 
tory warranty $449.00. Johnson 500 reconditioned 
$275.00. Eldico SSB-100 MIL $189.00. Write for com¬ 
plete listing. Burghardt Radio Supply, Inc., Box 37, 
Watertown. S.D. 57201. 

SB34, new with mike, Hustler antenna, 80. 40, 20 
coils, $295.00, R. C. Dale K1UDI, 86 Westgate Road, 
Wellesley, Mass. 
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INVESTOR WANTED to promote the new and unique 
Bar'B Wire antenna, notify LeRoy Kerr WA6CTK, 
P.O, Box 444, Montebello, Cal. or page me at OX- 
4093. 


KWS-1 serial number 238, two new final tubes 
(spares) $695.00. 75A4 serial number 2917, three fil¬ 
ters, vernier knob $400.00. Ranger I $65, T60 $35, 
T50 and VFO $35, Poly-Comm 62B $175.00, NC98 $60, 
NCX3 with AC, DC supplies $325.00, new 304TL's 
$15.00, 4CX1000 with socket used $50. Jack Osbourne, 
5636 Delmonte Ct., Santa Rosa, Calif. 


SIGNAL CORPS and other technical manuals. World's 
largest list 10«*. Surplus schematics available at 50 C 
each. Stamp for list. Quaker Electronics, P.O. Box 
215, Hunlock Creek, Pa. 18621. 


WANTED: Broken antenna rotators. State price, con¬ 
dition, and manufacturer in first letter. WA6BSO/1, 
RR #1, Box 138, Rindge, NH 03461. 


WANTED: 28 volt prop pitch motors. State price and 
condition in first letter. WA6BSO/1, RR #1, Box 138, 
Rindge, NH 03461. 


C. FRITZ QSL’S. World famous and of highest qual¬ 
ity consistently for over 30 years. Samples 25 ( (de¬ 
ductible). Box 1684, Scottsdale, Arizona 85252 (For¬ 
merly Joliet, Illinois). 


ESTATE SALE and bargain list. Send for it and in¬ 
clude SASE. Write Paradd Sales and Engineering 
Service, 280 Route 10, Dover, N.J. 07801. 


EXCESS GEAR and parts, vacuum variables, variable 
coils, tubes, meters, transformers, 2 kW linear, diodes 
(HV), etc. Stamp for complete list. W6MCS, Rt. 1, 
Box 666, Arroyo Grande, Cal. 


RTTY GEAR FOR SALE. List issued monthly. 88 or 
44 mH toroids five for $1.75 postpaid. Elliot Buchanan, 
W6VPC, 1067 Mandana Blvd., Oakland, California 
94610. 


IIALLICR AFTERS SX101A RECEIVER. New condi¬ 
tion. No modifications. First $215 takes it. R. Ste¬ 
phens W2NTZ, 3048 Wilson Avenue, Bronx, N.Y. 
10469. 


SPAULDING SPECIAL tilt-over ham tower. HDTX, 
54 feet. 4" and 5" vertical support pipes, also antenna 
drive pipe, 1 Vi** included. Never used or assembled. 
Stephan J. Bage W8DQW, 2099 W. 81 St., Cleveland. 
Ohio 44102. 


FREE 20 WORD classified ad with year’s subscription 
to Ham’s Market Newspaper. 12 big issues for only 
S2.00, or send QSL or post card for sample copy. 
Box 13934, Atlanta, Georgia. 


NOVICE CRYSTALS 80-40 $1.05 each. Also oUier 
freqs. Free list. Nat Stinnette W4AYV, Umatilla, Fla. 
32784. 


WANTED: Military, Commercial, SURPLUS . . . 

Airborne, Ground, Transmitters, Receivers, Testers, 
Accessories. Especially Collins. We Pay Freight and 
Cash. RITCO ELECTRONICS, Box 156, Annandale, 
Virginia (703) 560-5480 COLLECT. 


CRYSTAL CONTROL ON 2304 MHz: AN FRC-37 
(XN-1) transmitter and receiver. Transmitter crystal 
controlled with 64 MHz-range crystal. 1970-2400 out¬ 
put. Straight through 3CX100A5 final. Completely 
metered. Video modulator (can be used for voice) 
included. Uses 5 2C39's. Big blower. Type N output. 
Receiver: 1700-2400 MHz tunable with excellent AFC. 
Completely metered. Low noise if preamplifier. Cali¬ 
brated mixer and preselector tuning. Includes Fre¬ 
quency Standards FSC-174 1675-2425 MHz wavemeter, 
serial 3001. Both are rack mounted and include 
cables and power supplies. Operate on 110 V ac. 
Heavy. Tentative price $200. Paul Franson WA1CCH, 
Editor, 73 Magazine, Peterborough, N.H. 


SURPLUS NEEDED 

Guaranteed highest prices. Shipping paid. We'll buy, 
trade or give you new equipment of your choice. Send 
list or telephone for immediate quote. Payment in 24hrs 

MILITARY ELECTRONICS CORP. 

SPACE ELECTRONICS DIVISION 
4178 PARK AVE., BX„ N. Y. 10457 • (212) CY 9-0300 


TRADE ONLY 

TEIEPHONE ANSWERING UNIT. Originally sold for $320.00. 
Manufactured by Phonemaid. Hooks up in 5 minutes. In 
like new condition—factory seconds. May need minor re¬ 
pairs. Will trade for Test Equipment, Communication equip¬ 
ment, GRC, Prc., also Tektronix, Hewlett Packard, Boonton 
and General Radio equipment. 

TRANSFORMERS 

110 V AC input, 24 V at 30 Amps. Center tap output $4.95 
110/230 Pri. 720-0-720 Sec. 350 Ma. 6.3 at 14A 

5.1 at 5A $4.95 

VARIAC 

4 amp (3.8) 0-140 V with knob and indicator plate $8.95 
TOROID for transistor mobile power supply (QST Dec. 
19641 laminated core for 275 watts (stack 2 for 375 watts! 

$1.95 

88 MH Toroid coils, potted 5 for $1.49 
SPECIAL 

X band horn, 9" long and SV4 x 4’/« with wave guide 
fittings on one end. Can be made into 10,000 MC trans¬ 
mitter or receiver or both, new $4.95 
RA 62 AC supply for the SCR 522 but will operate ARC 
3. 4, 5. etc. $17.95 

AN/ARR-15—-Collins S1H3 Radio Receiver has built in 
10 channel auto tune system. Can be manually controlled. 
Freq. range 1.5 to 18 me am & CW (tunable) 6 bands. 
Power input 24 VDC at 2 amps 14 tube circuit. $59.50 
TS-452C FM Sweep Generator portable unit used in test 
alignment of IF and RF circuits also experimental or pro¬ 
duction testing. 50 to 1600 cycles, 1 phase AC. Freq. range 

5 to 100 me in 6 bands (rf output); 5 to 102 me in 4 
bands {freq. meter) type of emission FM $175.00 
TS-186/UP Frequency Meter; portable, crystal controlled 
heterodyne type used in measuring the freq. of transmitters, 
oscillators, and signal generators. Freq. range: 100 to 
10,000 me. Type of reception CW, MCW, pulse. Signal in¬ 
put: 500 uv to 1 v $149.50 

TUBES 

3C22 new $2.95 902A 2" scope tube new $2.95 

717A Wonder tube same as 6SK7 20 for $4.95 

Terms: Minimum Order $5.00. 25% deposit required 
on oil COD orders. All prices FOB Los Angeles and 
subject to change without notice. All items subject 
to prior sale. Calif, buyers add 4% tax. 

J. J. GLASS ELECTRONICS 

Dept. D, 1624 S. Main St., Los Angeles, Calif. 


ALL BAND TRAP ANTENNA ! 


Reduces Interference end 
Nolle on All Mtkee Short 
Wen Receivers. Makes World 
Wide Reception Stronger. 
Cleorer an All Bands' 



For ALL Amateur Transmit- 
tors. Rated at 1000 Watts 
AM 2000 8SB Pi-Net or 
Link Direct Feed. Light, 
Neat, Weatherproof. 


Complete aa eh own total length 102 ft. with 96 ft. of 72 ohm 
balanced twinline. EU-lBoact Bolded reeonent trape. tnt. 3 
ox. l” I 5" long). Yoa Jest tine ta daalred hand for beamUke 
reaulte. Excellent for ALL world-wide abort-ware receiver* end 
amatetr transmitter!. For NOVICE AND ALL CLAS S AM A- 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED: 
Eliminates 5 separate antenna* with excellent performance 
proven. Inconspicuous for Fussy Neighborhoods! NO HAY WIRE 
HOUSE APPEARANCE! EASY INSTALLATION! Thousands of 
users. 

75-40-20-15-10 meter hands. Complete . $10.95 

40-20-15-10 meter. 54-ft. (best for stfl's) Complete .. $18.95 

SEN0 ONLY $3.00 (caah, ck., mol and par poatman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. Complete Installation k technical instructions fim¬ 
pish,0 

MIDWAY ANTENNA • Dept. A7-11 • Kearney, Nebraska 
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CQ de W2KUW 

5% BONUS!! 

Poid over any top offer for any piece of Oircruvr wr 
ground radio unit*, also tost equipments. All types of 
tubes. Particularly looking for 4-250 • 4-400 • 833A 
• 304TL • 4-1000A • 4CX5000A et el. 17L • SIX 

m ion A . A nil _ rnu _ e»i|M Mt.11 ■•n. . ..... 


390A • ARM • GRM • GRC • 
units. 

TED DAMES CO 


UPM • URM > USM 
310 Hickory St.. Arlington, NJ. 



VOODOO 

MAGIC TIE CLASP 

QSL CARDS REPRODUCED 
IN PERMANENT METAL 
GREAT GIFT IDEA 
We also do business cards 

Send Card and $3.50 to 


GIFT SHOP - Box 73. Northflold. Ohio 44067 


lEftRH RADIO CODE 


THE EAST WAV! 

. No looks To Road 

• No Visual Gimmicks 
To Distract You 

• Just Listen And Learn 
Baiad on modern psychological 
techniques—This course will take 
you beyond 13 w.p.m. In 

LESS THAN HALF THE TIME! 
Album e.nt.Ins three II" Also dvailable on magnetic tape. 
LPs 2'/, hr. Instruction See your dealer now! 




THINK FUZZY. Unusual new comedy record. Intel¬ 
lectual slapstick. Side 1 ("Computer. Go Home!") is 
wild science fiction. Side 2 is "The Naked Interview." 
Spoken-word 12" mono LP titled THINK FUZZY! 
postpaid. $3.98 (Va. residents add 12c sales tax), from 
"Dogbite Record Co., Dept. 73B, Box 532, Arlington. 
Virginia 22216." 


ATD xmitter 540-9040 Kc, complete Nol9 MK II 
tank transceiver with schematics, BC625A-BC 624C 
two meter transceiver. R-444/APR-4y, excellent for 
VHF. Best offer takes it. Phono Trix 88A tape re¬ 
corder with all extras $75.00. All excellent condition. 
Jim Bogan. 4430 Bancroft, Toledo, Ohio, 43615. Phone 
536-6072. 


Cosmopltone SSB Xcvr 10-80. both S.B.s, 2 VFO’s, 
ac supply. Xtal cal.. $275 or towards 5 Bander mo¬ 
bile xcvr. cost $900. W2MUU Schultz. Sheep Lane, 
Locust Valley, N.Y. 


COMPLETE STATION! Knight T-150 Transmitter, 
R-55 Receiver/calibrator, Vertical Antenna. Micro¬ 
phone. Key. Crystals, excellent condition. $125 plus 
shipping. Frank Unger. 2230 Lincoln Street, Bethle¬ 
hem, Penna. 


WBL's Blucbook saves money. These prices, without 
trades, cash or charge: HT32—$251.10: HT37—$233.10: 
HT40—$49.45; SX99—$85.05; HX20—$134.10; KWM1— 
$224.10; PMR8—$71.95; AF68—$71.95; King 500A— 

$206.10; HQ170C—$179.10; Ranger I—$89.95; Valiant I 
—$152.10; Galaxy 300—$161.10, hundreds more—free 
list. WRL, Box 919. Council Bluffs, Iowa 51501 


COLORADO HAM DIRECTORY now available. Over 

3700 current listings. $2.00. Denver Radio Club. Box 
356, Denver, Colorado 80203 


SONAR 10-80 METER TRANSMITTER with match¬ 
ing VFO: uses efficient 5894 in the final. $75 with 
power supply and VFO. 73 Magazine, Peterborough. 
N.H. 03458, 


RELIABLE SSB EXCITER, the Phasemaster Jr., pro¬ 
vides 60 watts PEP; sufficient to drive most KW 
linear amplifiers. $60. 73 Magazine, Peterborough, 

N.H. 03458. 


DX-20 NOVICE TRANSMITTER. A small CW trans¬ 
mitter which is perfect for the beginner; all bands, 
25 watts input. Only $18.00 from 73 Magazine. Peter¬ 
borough, N.H. 03458. 


COLLINS DELUXE PORTABLE station. KWM2-A 
xcvr; PM2 portable PS: Samsonite carrying case: 
312B-5 Station control with PP. Wattmeter, separate 
VFO; 30L-1 Linear; Noise Blanker and Ant. All in 
excellent condition, package deal only: $1525.00 pp. 
Also SBE-33 and SB1-LA like new in factory cartons 
$375.00. WA4TAA, P.O. Box 10241, Charleston Hgts., 
S.C. 29411 or phone 803-747-3011. 


EICO 753, solid VFO, carefully wired and factory 
aligned and tested, like new, S170.00 delivered in 
Northeast. Bob Dixon. Boulder Circle, Glastonbury, 
Connecticut, 06033. 


ALL MAKES of new and used amateur equipment. 
Write or call Bob Grimes, 89 Aspen Road, Swampscott, 
Mass. Tel: 617-598-9700 or 617-598-2530. 


CONVERTERS. World's largest selection of frequencies. 
Ham TV vidicon cameras and parts at low factory- 
direct prices. See them all now in our full page ad in 
this issue. Vanguard Labs, 196-23 Jamaica Ave., Hollis, 
N.Y., 11423. 


WE WILL PAY CASH: Wanted, popular, late mode! 
unmodified amateur equipment. Highest prices paid 
for claen, good operating gear. Write Graham Radio, 
Dept. 10, Reading, Massachusetts. 
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ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? 
Let us convince you with a specific quote that will 
really save you money, Graham Radio, Dept. 10, 
Reading, Massachusetts. 


MOTOROLA new miniature seven tube 455 kc if 
amplifier discriminator with circuit diagram. Com¬ 
plete at $2.50 each plus postage 50* each unit. R and 
R Electronics, 1953 South Yellowsprings, Springfield, 
Ohio. 


25 WORDS FOR $2. Sell or buy through these want 
ads, a terrific bargain. Caveat Emptor, 73 Magazine, 
Peterborough, N. H. 03458. 


NOVICE AND TECHNICIAN HANDBOOK by W6SA1 

and W6TNS. Limited quantity for only $2.50 each. 73 
Magazine. Peterborough, N. H. 03458. 


COMPLETE CONVERSION instructions for the AN/ 
VRC-2, just $1 while the supply lasts. 73 Magazine, 
Peterborough, N. H. 03458. 


WANTED case for Morrow receiver. WA1CCH, c.<o 
73, Peterborough, N.H. 03458. 


SIX ASSORTED ISSUES of ATV Experimenter, circa 
'64-’65, $1 from 73 Magazine, Peterborough, N.H. 03458. 


SCHEMATICS FOR either the ARC-508, or the ARR 
15, both described in June '65 issue of 73, only 50c 
each. 73 Magazine. Peterborough, N.H. 03458. 


1963 BOUND VOLUMES OF 73. $15 each from 73, 
Peterborough, N. H. 03458. 


VIIF-UHF FREQUENCY METER GENERATOR, TS- 

323. 20 to 480 Mcs. VHF version of BC-221. Original 
calibration charts. Excellent operating condition. 
Built-in modulation. Asking S125 plus freight. M. B. 
Goldblatt, W4EMB, 11801 SW 70 Avenue, Miami, Fla. 


DRAKE TR-3 with VOX CW. remote VFO-RV-3 and 
ac supply. Original cost was S740.00. First $455.00 gets 
the entire show. You pay freight de T. M. Neal, 1127 
Salvador St., Costa Mesa, Cal. WB6HWL. 


SWAP AND SELL AUCTION of the Mt. Kisco Har¬ 
monic Hill Radio League, Banksville, N.Y. Saturday, 
Nov. 19 at the Auto Auction Building. Jim Ferris 
WA1DQL, 203-661-8245. 


TRI-EX THD 3-54 crank up galvanized tower, ten foot 
extension mast, house bracket, guys, cost $280, sell 
$190. TH-4 tri-bander $70. Both items new March 1966. 
Moving to a no tower tract. Will swap for ssb trans¬ 
ceiver or 2 or 6 meter transceiver or what have you? 
Phone (213) 848-2005. Jack Tate, W6TTA. 425 Tufts 
Ave., Burbank, California, 91504. 


COLLINS 75A4 #459 3.1, 2.1, 855cy filters $315, 30L1 
Mint condx #345 Pick up, Gerry Galvin, 384 So. Main 
Saukville, Wise. 


TELEPHONE EQUIPMENT and supplies, very reason¬ 
able, write for information. K7LDZ 1229 9th Avenue 
Southwest Great Falls. Montana 59401. 


CONVERTERS, three transistor, 50-54 Me in, 14-18 me 
out. wired, tested, printed circuit. Crystal controlled, 
$15ppd. Non-crystal, $12ppd. Svntelex, 39 Lucille, Du¬ 
mont, N.J. 07628. 


BOMB — Guaranteed brand new — 4CX1000A — Same 
tube used in Collins 3081. Will shop c.o.d. — WA5MCL 
130 Grecian, San Antonio. Texas 78223. 


Transformer pri. 117v GO cy. Tapped sec. 1200* C.T. @ 200 
ma. and 740 C.T. Cg) 235 Ma. 3200* test. Wt. 12 111. $3.25. 
Sealed. Mt*. screws. Stand-off terms. 

Transformer pri. 105, 115 k 125* 60 eye Sec 700* C.T. <(t 
250 ma. Sealed ease. Mt*. screws. Stand-off terms. Wt.S lb.$2.50. 

Isolation transformer. 115* 60 eye. pri. Sec. 115*. 50 watt. 
Open frame. Mtg. holes. Wt. 31b. $1.75. 

1 KW. Variable Inductor. Johnson 226-5. Shp*. Wt. 10 lb. A 
rare bargain at $25.00. 

5 mfd at 2000 rolls electrolytic. Mtg, bracket. Wt. 3 lb. 
$1.25 ea. 

3.7 to 52 mmfd. variable cap. I1F-50. Single hole panel mount. 
60* ea. or 2/$l,00. 

All items are new and F.O.B. Worthington, Ohio 

A.R.C. Sales, P.0. Box 12, Worthington, Ohio 43085 



3 Vi" HALF RACK PANEL 
10" Depth $5.00 PPD 
Check or M.0. No COD 
NYC Res. Add 5% 
NYS Res. Add 2% 

DEVICES 


CONSTRUCT YOUR 
EQUIPMENT THE 
EASY WAY—USE 
THE UNIT CHASSIS 

Wire and test the subchassis out¬ 
side where everything is acces¬ 
sible. Assemble the subchassis 
into the unit chassis and you 
have a professional package. 


3" « 61/,' 
sakchassls 



BOX 136 BRONX N.Y. 10463 


PRICE BREAKTHROUGH ON BEAMS 

FULL SIZE; new complete with boom and hardware; SWlt 
1:1; handles 5 KW; adjustable entire band; %" and 1" 
alum, alloy tubing; single coaxial feedline: 


4 El 20 .. 

.$32.* 

2 El 15 . 

.$12. 

3 El 20 .. 


6 El 10 . 

.28.* 

2 El 20 .. 

. 16. 

4 El 10 . 

. 18. 

5 El 15 .. 


10 El 6 

. 32.* 

4 El 15 .. 


4 Ei 6 . 

. 15. 

3 El 15 .. 


•Has 20' steel 

boom 

ALL BAND 

VERTICAL V80 (6 thru 80) . 

.$16.95 

ALL BAND 

VERTICAL V160 

(6 thru 160) ... 

. 18.95 


QUADS: PROVEN SENSATIONAL! All metal (except spacing 
Insulator dowels); full size; two clement; absolutely complete 
with steel boom; all hardware; wire and fillings; terrific gain 
and directivity; one man installation; no bamboo or fibreglass; 
ail quads use single 52 ohm coaxial feedline: 10-15-20 Quad. 
$35; 15-20 Quad. $32; 10-15 Quad, $30; 20 Meter Quad. 
$25: 15 Meter Quad, $24. Remit with order, shipped charges 
collect. 

GOTHAM, 1805 Purdy A»e„ Dept. 73, Miami Beach, Fla. 33139 


PLATE TRANSFORMERS—$39.95 

3600-0-3600 VAC @ 1000 Ma., CCS, with 120/240 VAC 60 
cpi primary. Commercial quality units manufactured hy Wagner 
Electric Co, measure 13" high, 12" wide, and 9" deep. Net 
weight Is 85S. Price $39.95 F.O.B. Minneapolis. One year 
unconditional money hack giarantee. Terms: Check or M 0. with 
order. Immediate delivery. Write or Phone: 

PETER W. DAHL CO. 

3314 Diamond Drive El Paso, Texas 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 
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W2NSD/1 

never *ay die 


Fast operation 

A few months back I devoted a bit of my 
editorial to my thoughts on techniques for 
working the most number of stations in the 
shortest time. Since then I’ve had several op¬ 
portunities to do field work and experiment 
more with the various systems of fast operat¬ 
ing. 

Don’s system is pretty good. He sits down 
on 14,104 or so and announces the band of 
frequencies he is tuning. This gives him the 
latitude to select who he wants to work, 
though usually the QRM is heavy enough so 
that even with the stations spread out over 
twenty or more kc only the really loud stations 
get through. 

My arguments against this system may be 
small-minded, but there are a couple of things 
that do bother me. First of all this sort of thing 
ties up large segments of the band for hours 
on end. If it is absolutely necessary to do this 
to run a DXpedition, I suppose we can afford 
the spectrum now and then, but I don’t think 
it really is all that necessary. Secondly, if 
you’ve tried this arrangement you know that 
the big guns can generally get through in a 
rather short time, but that some fellows spend 
hours and even days trying to get through. It 
doesn’t take long before the contact has gone 
far beyond the limits of fun and the project 
has become a matter of desperation combined 
with growing hate and frustration. 

Let’s say, for example, that at one particu¬ 
lar time there are fifty stations calling a 
DX station. This fifty are spread out over 20 
kc of band that is in normal use at the start 
with fellows working DX and rag chewing. 
The howling mob crushes all previous activity 
on those frequencies in short order and the 
furor on the band attracts more casual tuners 
and soon the pack grows faster than the DXer 
can whittle it down. Under the usual condi¬ 
tions it will take our DXer about 25-30 min¬ 


utes to work that fifty stations, what with re¬ 
peats of call letters and waits for the more 
long winded chaps to finally sign their calls 
and stand by . . . you see, you never know 
when you tune in a station just how quickly 
he is going to shut up . . . and you find your¬ 
self listening with growing horror as he goes 
on and on and on calling you. By now you 
have so many minutes tied up in waiting for 
him that you hate to tune off and find some¬ 
one else. Most fellows that call give your call 
a couple of times and then sign theirs. Often 
you will hear your call, tune it in and just as 
the other call is starting to come through 
someone else swishes down and starts calling 
you . . . and the minutes drag on. 

OK, so that system has some faults, what 
about the others? Well, I discussed the 
ET3AC system of listening for a designated 
time off the transmitting frequency of the 
DX station for calls. This allows the calling 
stations to spread out for about two or three 
minutes and call so the DXer can get their 
call letters . . . and this is the time consuming 
part of the whole deal. Then he can work 
them break-in on his own frequency. This al¬ 
lows the transceive boys to play the game too. 

During my trip I tried Don’s system sev¬ 
eral times and, frankly, he can have it. What 
a miserable job that is sorting out all that 
QRM. And I couldn’t help feeling a bit guilty 
about what I was doing to the band. Also, 
the mass of QRM made it virtually impossi¬ 
ble to work the weaker stations until the loud 
ones had all been worked. And I hated to hear 
fellows tell me that they had been calling for 
over an hour. 

I tried the ET3AC system a few times too. 
This might work fairly well if you had a band 
relatively free of QRM. Don’s systems flattens 
all activity in the band he is tuning in short 
order and he can tune there knowing that 
almost any signal he hears is calling him. The 
mob violence to the band every ten minutes 
or so called for by the 3AC system doesn’t 
chase anyone out, it just mixes everything 
together with the result that the DXer has one 
devil of a job getting very many calls written 
down. I did not find this much faster than 
Don’s system. 

Working transceive on your own frequency 
is usually pretty slow and I have kind of 
avoided this. I’ve been in too many of the 
pileups trying to get through to a DX station 
myself and know how long that fellows can 
keep calling in order to be the last one to call 
and thus be in the clear and get through. And 
if the DX station is weak the callers can go 

(Continued on pago 1081 
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Editors’ Ramblings 


Paul Franson WAICCH 

Do you own your own business? Yes? Then 
how would you like to receive a sizeable gov¬ 
ernment subsidy each month while your com¬ 
petition receives nothing? It would be quite a 
help in competing, wouldn’t it? But on the 
other hand, how would you like to be that 
unsubsidized competition? No? Well, few 
would. This type of treatment sounds unfair 
to most people, yet is quite common in the 
U.S. It results from some laws passed long 
ago at a time when no one could foresee this 
consequence. Here’s what happens: 

In this country, the government has decided 
that certain businesses and organizations are 
better for the citizens of the country than 
others. These groups are classed “non-profit 
organizations,” which entitles them to two 
major financial windfalls: they don’t have to 
pay any taxes on their incomes like regular 
businesses do, and thev are eligible for very 
low rates on much of what they mail. Of 
course, they have some obligations, too. 
They’re supposed to do good—and not try to 
influence legislation to any great extent, i.e., 
lobby. But many of these non-profit organiza¬ 
tions seem to have forgotten their main func¬ 
tions. The people who manage these groups, 
just like the managers of any other businesses, 
want to increase their prestige, compensation 
and influence, so they usually try to build 
empires. 

The National Geographic Society is such a 
favored non-profit group. It is a huge organ¬ 
ization with 1800 employees, an income last 
year of $48 million, and a publication with 
4.8 million subscribers. The original charter 
of the NGS established its objectives: to in¬ 
crease and diffuse geographic knowledge. But 
its major publication, the National Geographic 
Magazine, can hardly be considered simply a 
magazine of geography. Among the recent 
articles in the NGM have been ones on Win¬ 
ston Churchill, the FBI, former U.S. Presi¬ 
dents, the Air Force and the Navy. It even 
had the exclusive rights to photo coverage of 
the marriage of the President’s daughter last 
August. The NGS also publishes many color- 
fid books and what many people consider to 
be the best general-use maps in the world. But 
many other organizations publish travel and 
picture magazines, attractive books and ex¬ 


cellent maps. Many people wonder why these 
organizations should have to pay taxes and 
higher postage than the NGS when their ac¬ 
tivities are so similar. 

Another non-profit organization is the Na¬ 
tional Chamber of Commerce. Its magazine. 
Nation’s Business, has about % million sub¬ 
scribers. The Chamber, though classed non¬ 
profit (and hence by law, non-lobbying), 
certainly seems to have done its share of 
attempting to influence legislation. It is able 
to do this in the same way many other non¬ 
profit groups do, by setting up separate “non- 
affiliated” committees and organizations to 
lobby, as well as by depending on individual 
members and their influence. Its efforts on 
behalf of its concepts of “free enterprise" are 
well known to most Americans. It condemns 
government interference and influence in 
businesses. 

These two organizations pay no income 
taxes. Yet together with 700 similar non-profit 
groups, they took in $110 million in ad reve¬ 
nues last year. They obviously have a tremen¬ 
dous advantage over their tax-paying competi¬ 
tion. The NGM competes not only with Holi¬ 
day and Venture, but with Life, Look and 
dozens of map and globe makers. Nation’s 
Business competes with many magazines, too. 
One of them is Business Week, published by 
McGraw-Hill. BW T is far superior to NB in 
every respect (unless you place a high value 
on obvious propagandizing). But both maga¬ 
zines have about the same ad rates in spite of 
the fact that NB has about half again as many 
subscribers as BW. At least one of the reasons 
for this is obvious: Nation’s Business’s govern¬ 
ment subsidy. It’s especially galling to see the 
journal of the U.S. Chamber of Commerce, 
the guardian of “free enterprise,” competing 
unfairly with a tax-paying magazine by taking 
a government subsidy. 

Another bastion of “free enterprise” is the 
American Medical Association, a non-profit 
organization. It publishes not one, but 14-ad- 
carrving magazines. The AMA fights sub¬ 
sidized medicine, but subsidized publishing 
is obviously another matter to them. The AMA 
Journal, its largest publication, carried 5700 
pages of advertising ($10 million worth) last 
year, more than any other professional journal. 
Yet it pays no taxes and gets very low postal 
rates. 

The Internal Revenue Service has been look¬ 
ing into the finances of these and similar or¬ 
ganizations. They feel that at least part of the 
income from advertising should be liable to 
taxes. So far, nothing definite has come of it. 

(Continued on page 110) 
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Hank Olson W6GXN 
3780 Starr King Circle 
Palo Alto, California 


Some Thoughts on 
Transistor Power Supplies 


Need a low-voltage power supply for transistorized 
equipment? This article gives you the practical 
information you need to keep from over- or under-building. 


The power-supply is usually the very last 
part of the circuit to be built into an elec¬ 
tronic design. This is perhaps as it should be, 
since the circuit designer often doesn’t realty 
know the exact voltage and current require¬ 
ments until the design is done. But, because 
the power-supply is last, it often is a victim 
of the “dollar-short and day-late” effect. Also, 
the power-supply may suffer at the hands of 
a designer too well-steeped in the ac-dc broad¬ 
cast receiver practice, to the point where 
“power-supply” and “a rectifier and a capaci¬ 
tor” are synonymous. 

The author’s point of view is that the power- 
supply should not be an after-thought, but 
rather should be well designed; since a good 
power-supply can effect many simplifications 
in the associated circuit design. Also, in this 
age of very inexpensive diodes and transistors, 
the difference between a rough power-supply 
and quite a nice power-supply is only a matter 
of a couple dollars worth of parts. 

If one accepts the idea that a good power- 
supply design is desirable, will result in a 
better overall circuit, and will save design 
time to boot; how does he approach the total 
design? Or, which comes first, the chicken 
or the egg? If one first builds himself a labo¬ 
ratory power supply which has all the features 
of any supply he could want, he can use it 
to try out each circuit, as it is designed. Then, 
having a circuit that works well with the lab 
power-supply, one can design a simpler power- 
supply that encorporates only the needed as¬ 
pects of the laboratory unit. 

See the article, “A Laboratory-Type Power 


Supply,” in this issue for a very useful lab 
supply. 

Transformers can be inexpensive 

The design of a power-supply almost in¬ 
variably requires the use of a transformer. 
This is for two reasons: isolation from the 
powerline and obtaining a voltage different 
from the line voltage. The transformer is 
likely to be the highest priced single item in 
the power-supply, so resourcefulness in choos¬ 
ing a power transformer can really save money. 
Utilization of transformers that are available 
everywhere avoids buying the special types 
with their high price tags. 

It is almost a truism that any electronic 
part we can use that is made for an automo¬ 
bile or a TV set is at the rock-bottom price 
for an item of its type. This is simply because 
the TV set and the auto represent “essentials” 
to the American public—everyone has at least 
one. Further, junk TV’s and autos abound, 
and the price of a part is even lower after 
its carrier’s demise. The large number of 
amateur transmitters powered by old TV set 
transformers is witness to this fact. One can 
find 6.3 Vac transformers in some of the junk 
TV sets; they were used to provide heater 
voltage to some or all of the tubes, while 
plate voltage was obtained using a semicon¬ 
ductor doubled directly from the power line. 
These 6.3 volt heater transformers can be 
useful in transistor power supplies used in 
the full wave bridge or conventional doubler 
circuits, 
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The early 12 V aulo radios (with tubes that 
utilized +100 to +150 volts for plate voltage) 
are another source of a power transformer. If 
we simply connect the 117 Vac line across 
half the HV secondary (center-tap to one side), 
we will get about 12 Vac each side of the 
primary center-tap. 

A surplus 24 V vibrator transformer repre¬ 
sents an even more useful find. If the HV 
secondary is about 100 V each side of center- 
tap, such a transformer will put out about 24 
V each side of the primary centertap. This 
higher voltage is more desirable in most in¬ 
stances. 

Oh yes, don’t forget to dig the silicon or 
germanium rectifiers out of the old TV set; 
they work just as well for low voltage tran¬ 
sistor power supplies as they did supplying 
several hundred millamperes of B+ to the TV 
tubes. Although large by modern standards, 
Sarkes-Tarzian MSOO’s and the like have 
worked very well in the low-voltage power 
supplies built by this author. 

Rectifier circuits 

In the area of GO-Hz single-phase rectifiers, 
there are five types of circuits that we’ll be 
concerned with. These are “half-wave,” “full- 



Fig. 2. Performance of the rectifier circuits 
in Fig. 1. 





Fig. 1. The six basic types of rectifiers, a is 
a simple half-wave rectifier; b, full wave; c, 
bridge; d, conventional (full-wave) doubler; e, 
cascade (half-wave) doubler. The preceding 
are all capacitor input circuits, f is a full-wave 
rectifier with choke input and g a bridge recti¬ 
fier with choke input. Performance of these 
rectifier circuits can be seen from curves in 
Fig. 2. 
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Fig. 3. Regulator circuits, a shows a zener 
regulator; b, an emitter follower regulator; c, 
an emitter follower with amplifier; d, emitter 
follower with full differential amplifier. The 
circuit in e is a Darlington Pair of transistors 
which acts as a single transistor with higher 
gain. 



Fig. 4. Simple emitter follower regulated power 
supply for the heaters of five 12AX7’s. 


wave,” "bridge,” “conventional doubler,” and 
“cascade doubler.” These are illustrated in 

Fig- 1. 

The "full-wave," “bridge,” and "conven¬ 
tional doubler” circuits all charge their filter 
capacitors continuously throughout the 60-Hz 
period. This continuous type of rectifier output 
waveform contains no 60-Hz components, but 
only 120-Hz which is more easily filtered. The 
“half-wave” and “cascade doubler” circuits, 
having considerable 60-Hz energy, in their 
output waveforms, will prove to be the most 
difficult to filter and will have poorer regula¬ 
tion than the others. However, these relatively 
less desirable circuits are the only circuits one 
can use, if one side of the transformer sec¬ 
ondary must be grounded for some reason. 

With all these rectifier circuits at our dis¬ 
posal, and with the additional variation of 
being able to choose either “capacitor input” or 
“choke input” to our filter section, in full wave 
or bridge circuits, a given transformer can 
provide us a variety of dc output voltages. 

To illustrate the variations of performance 
available with one transformer, a Triad F40X 
24-volt center-tapped transformer was used in 
all the seven variations of Fig. 1. Then each 
circuit’s voltage-current characteristic was 
tested; these are shown in Fig. 2. To make the 
circuits comparable, the “capacitor-bulk” (pF 
x voltage) was kept constant throughout. That 
is, the constant bulk concept would equate 
500 pF at 50 V with 1000 pF at 25 V. Note 
that in Figs. 2f and 2g (the choke input cases) 
that a pilot lamp was added as a “bleeder 
resistor.” This is in line with the advice given 
by Terman, where he states that a minimum 
load must be furnished a choke input system 
of 1130L. 2 That is, for full-wave rectifiers 
operating from 60-Hz, R should be less than 
or equal to 1130L (where L is in henries). 
For our example, L was 0.32 henries so R 
should be 362 ohms or less. The number 327 
bulb is approximately such a resistance at the 
voltages used, and provides a "free” pilot lamp 
for the supply. 

Regulators 

Having developed a number of rectifier- 
filter circuits, it is clear that they all have 
some lack of regulation. If we wish to provide 
our associated electronic circuit with a very 
constant voltage, some form of voltage regula¬ 
tion must be added. There are a number of 
methods of regulation, but the one this author 
has had the most experience with, is series 
regulation. 

The series regulator can be easily developed, 
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Fig. 5. Circuit and performance of a regulated power supply using the basic circuit of Fig. 

3c. T1 is a surplus vibrator transformer marked 25.2 Vdc input and 135 Vdc, 118 mA out¬ 
put, vibrator frequency 115 Hz. Half of the high voltage winding is used in this circuit. 


for understanding, as follows. Consider first 
of all a simple zener-regulator, as in Fig 3 a. 
The output voltage characteristic is that of the 
zener diode, providing that the load current 
doesn’t exceed (Es — Ez)/R. A capacitor can 
be added in shunt with the zener diode, to 
afford additional ripple filtering. Note that the 
addition of this capacitor will work in a zener 
diode circuit whereas it will often not work in 
a VR tube circuit, since the zener diode has 
no region of negative resistance. One serious 
drawback of the zener regulator is that the 
zener voltage does change somewhat with 
zener current. See the article on zener diodes 
by W2DXH in the October 73 for more in¬ 
formation on zeners. 

A better regulator is the “emitter-follower” 
type, wherein a transistor is used as a series 
resistance, as in Fig. 3b. The base of the 
transistor is held at a constant voltage by 
a zener diode which derives its current through 
R from the unregulated input. Since the cur¬ 
rent flowing into the base is Ic/h FE , the zener 
current can be much less than in the simple 
zener regulator. If we make R small so that 
the zener current is large compared to the 


maximum base current the transistor will ever 
draw, the percent variation in zener voltage 
can be made fairly small. Again, a capacitor 
can be put in shunt with the zener, giving 
the ripple reduction of the well-known "ca¬ 
pacitive multiplier.” 

Perhaps the next step, in sophistication, is 
to add dc gain to our series-regulator as in 
Fig. 3c. In this circuit one is not tied down 
to the zener voltage to determine the output 
voltage. In fact, the output voltage is adjusta¬ 
ble, over a few percent, with the output 
sample-pot, Rs. The circuit still suffers some¬ 
what from variations in zener current with 
load current, however. 

Finally, then, we add the full differential 
amplifier for our gain stage as in Fig. 3d. 
Now, since the zener diode derives its current 
from the output side of the regulator, the 
zener current is nearly constant and so is 
the zener voltage. As in Fig. 3c, the output 
is adjustable over a few percent. 

In all the circuits 3b, 3c, and 3d, it is 
possible to replace the series transistor (Q 1 ) 
with a “Darlington Pair”; That is, replace one 
transistor with two as in Fig. 3e. This com- 
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Fig. 6. Practical supply using a differential pair amplifier. 
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Fig. 7. Another differential pair regulated supply. Here the base-emitter junctions of inex¬ 
pensive transistors are used as zener diodes. 


bination yields the equivalent of a transistor 
with the product of the h FE ’s of the two 
component transistors. This will allow us to 
use higher dc gain in the regulator system, 
affording better performance. The Darlington 
pair method is a way of obtaining a high-h FE 
power-transistor for use as Q x . 

Examples of practical circuits 

Having looked at a variety of series-regu¬ 
lators, a selection of real-life examples to 
illustrate them may be in order. These are 
presented in Figs. 4, 5, and 6. The circuits 
are not so-designed to make value judgments 
between types, but are simply examples from 
the author’s back file. 

Another differential regulated supply is pre¬ 
sented in Fig. 7 to illustrate a trick in sub¬ 
stituting the base-emitter junctions of inex¬ 
pensive silicon transistors, for zener diodes. 
Note that in both Figs. 6 and 7 a “pre-regulator” 
zener diode is used to supply half the differen¬ 
tial amplifier with collector voltage. This “pre¬ 
regulator” and series regulator system is quite 
extensively covered in the Texas Instruments 
book Transistor Circuit Design. 3 

One will also notice that in the examples 
of Figs. 4, 5, 6 and 7 that there is added, 


across the transformer secondary, a 0.01 uF 
1 kV disc ceramic capacitor. This is a line 
transient suppressor which is to “kill” any line 
spikes that may otherwise exceed the P1V of 
our rectifiers. Another type of transient sup¬ 
pressor is useful in choke-input filter systems; 
a 100-Cl resistor and 0.1 pF capacitor, (in 
series) are put ahead of the choke, as if to 
provide capacitor input. This serves to dampen 
the voltage created by the choke field-collapse 
when the supply is turned off. This technique 
is used in Fig. 5. 

Fig. 8 is a regulated power-supply for use 
with the inexpensive epoxy-encapulated Fair- 
child integrated circuits. These epoxy IC’s 
are specified for +3.5 to —4.5 volts. This 
regulator utilizes one of the old 2.5 V filament 
transformers that was put in the junk-box 
when you replaced the 816’s or 866A’s with 
silicon HV rectifiers. The Fairchild pL923 (a 
J-K Flip Flop) takes about 20 mA, so this 
power supply will run up to 15 of them. 

This design, a low-voltage one, brings out 
several of the worst points in series-regulator 
design. Since the difference between rectifier 
voltage (point A) and the regulator output 
voltage (point C) is only a few volts at most, 
the (small) voltage drop of the base-emitter 
junction becomes appreciable percentage-wise. 



50 PtV 
SI L SCON 



Fig. 8. Regulated power supply designed for use with inexpensive Fairchild integrated cir¬ 
cuits. The letters on the graph refer to the voltages at the points shown on the schematic. 
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Since germanium transistors have lower emit¬ 
ter-base drop, a germanium unit is used here; 
a high h FE germanium type was chosen, the 
2N2147. 

Fig. 8 is similar to the regulator of Fig. 3b, 
except that R has been replaced by a #49 
(2 V, 60 mA) pilot lamp. This trick was neces¬ 
sary to help hold the zener current more 
nearly constant. The bulb acts as a nonlinear 
resistor, increasing its resistance as the voltage 
across it increases. The 1N658 diode in series 
with the 1N4728A was simply used to “jack¬ 
up” the reference voltage about 0.7 V, over 
what the zener alone turned out to be. In 
this circuit, this forward-biased diode does not 
effect a temperature compensation. 

Also, low-voltage brings out the worst in 
zener diodes. This is illustrated in Fig. 9. 
Notice that for zener diodes with voltages 
below about 6 volts, the “knees” do not have 
a sharp “break,” but are quite rounded. This 
phenomomenon is associated with the different 
mechanism of breakdown at the lower voltages. 
(To be really correct, one should only call 
regulator diodes that break down below about 
6 volts “zeners” since this is in the zener 
region. Similarly regulator diodes that break 
down above 6 volts should be called “ava¬ 
lanche” diodes. However, the technology has 
come to call them all zeners.) The “soft-knee,” 
as this rounding-over at breakdown is called, 
can be coped with by running more zener 
diode current, within the dissipation limits of 
the diode. 

This “soft-knee” behavior of low-voltage 
zeners is not all as bad as it might be. It 
turns out that the “zener” and “avalanche” 
regions of breakdown have opposite tempera¬ 
ture characteristics. So that at about 5 volts 
(see Fig. 9b) the two opposite temperature 
coefficients cancel, yielding a ready-made tem¬ 
perature-compensated reference diode. 

At breakdown voltages above 5 or 6 volts, 
we are operating with a positive temperature 
coefficient, in the avalanche region. Since the 
temperature coefficient of an ordinary silicon 
diode or rectifier, when forward-biased, is 
negative; the arrangement of Fig. 10 can be 
used to help temperature-compensate higher 
voltage breakdown diodes. 
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Fig. 9. a, on the left, gives the reverse char¬ 
acteristics of low-voltage zener diodes, b, on 
the right, shows how the temperature co¬ 
efficient of zeners is lowest at about 5 volts. 


There is certainly a lot more that could be 
said on power-supplies and regulators, and the 
author knows he has only touched on a vast 
subject. For more detailed coverage of the 
subject, the first three reference have much 
more material. Also, Kepco Electronics has 
put out a very useful little paper-bound book 
on regulators. 4 Another useful reference is the 
easy-to-use (complete with graphs) article in 
Electronic Products, on rectifiers and filters. 5 

I’d like to thank Don Powers, WA6NJD, for 
his helpful discussion in preparing this manu¬ 
script. 

. . . W6GXN 


References 

1 Sherrill, P. N,, "Small Lab Supply with Current Limit¬ 
ing,” in A Handbook of Selected Semiconductor Circuits 
NObsr 73231). Available from the Government Printing 
Office. 

* Terman, F. E. Electronic and Radio Engineering, Fourth 
Edition: 1955. Page 715 

s Texas Instruments Staff, Transistor Circuit Design. 
McGraw-Hill, 1963. Chapter 9. 

4 Birman, Paul, Kepco Power Supply Handbook, 1965, 
Kepco Inc., mushing, N. Y. 11352. 

B Blais, P. D., "Applying Semiconductor Rectifiers in Power 
Supplies," Electronic Products, April 1965 page 26 and 
June 1965 page 46. 


+ Q~" " VW~ 


1 


’ FORWARD - BIASED 
• SILICON DIODE 


Fig. 10. Temperature compensation of a zener 
diode (for use with zener diodes of greater 
than 5 or 6 volts). 
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The Sideband Escalator 

Have you tried SSB speech clipping lately? 


The first known successful amateur applica¬ 
tion of speech clipping in single sideband 
service was made by Squires and Clegg who 
incorporated it in the Clegg SS Booster as an 
aid to their Venus six meter transceiver with 
interesting results, 1 The effect of adding the 
booster unit was found to be comparable to 
adding a linear amplifier to the SSB exciter by 
raising the average power output of the signal 
relative to its peak power. 

Although audio clipping had, in the past, 
been employed in AM transmitters with vary¬ 
ing degrees of success in attempting to add 
talk-power to the radiated signal, its use in 
single side band service is not feasible because 
the output envelope pattern (as viewed on an 
oscilloscope) is not a replica of the original 
audio wave form, as Squires and Clegg clearly 
emphasize. 

Since average radiated power can be in¬ 
creased with rf speech clipping almost up to 
the peak power level, the plate efficiency of 
the final tubes is thereby increased with con¬ 
sequent reduction in plate dissipation. Hence, 
the tubes run cooler. The plate supply must 
be capable of furnishing the additional cur¬ 
rent demands made on it. 

Briefly, this is how the system works. The 
rf signal in the SSB exciter unit (employing a 
high amount of audio gain) is extracted at the 
output of the balanced modulator or if stage 
following it and coax-fed into the outboard 
speech clipper unit where it enters a narrow 
bandpass filter similar to the one in the exciter 
unit. After the rf signal has been properly 
wave-shaped into a SSB signal by the filter, 
it is then fed into a remote cut-off pentode 
with adjustable gain in order to recover the 
insertion loss of the filter and to provide the 

*QST, July 1964, p. 11; QST, August 1964, p. 117. 
"Acknowledgement must also be given to Don Stichler, 
KL7EBK, whose successful use of the Squires-CIegg type 
of clipper prompted the writer to duplicate his efforts, 
although each of us employed different modifications of the 
original circuit.” 


necessary clipping gain. The output of the 
pentode is transformer coupled to a pair of 
positively biased crystal diodes which ampli¬ 
tude-clip the resulting wave form. A second 
remote cut-off pentode with variable output 
gain provides transformer coupling of the out¬ 
put signal from the speech clipper unit by 
way of coax cable back into the input of the 
original bandpass filter of the SSB exciter. The 
second if transformer, and principally the filter 
in the exciter, remove the objectionable fre¬ 
quencies generated by the clipping action of 
the diodes. 

The circuit diagram of the rf speech clipper 
is shown in Fig. 1. Provision is made (1) for 
internal switching of the signal within the 
SSB exciter for inboard or outboard service 

(2) for switching the clipper itself in or out 
with separate gain controls, whether in or out 

(3) for varying the threshold bias on the 
1N34A diodes with the peak limiting control 
and (4) for varying the output gain to prevent 
overloading of the succeeding stages in the 
SSB exciter. 

Construction 

The layout of the principal components ap¬ 
pears in Fig. 2. The power supply and the 
speech clipper are each constructed on a 
2"x4"x6" aluminum chassis. This permits the 
power supply to be placed out of the way. 
The speech clipper is placed next to the ex¬ 
citer unit. 

The 455 kHz mechanical filter, FI, is 
mounted underneath on a small rectangular 
aluminum plate large enough to accept two 
transistor sockets for inserting the filter. The 
plate, itself, rests on two metal stand-offs. The 
filter’s input and output circuits are shielded 
from each other by means of a small baffle 
plate at the midway point. The filter em¬ 
ployed should be similar to the one used in 
the exciter. 

A sub-miniature ceramic switch, SI, is 
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placed as close as possible to the output ol 
the exciter’s balanced modulator or first if 
amplifier. In this instance, in which the ex¬ 
citer was a Collins 32S-1, the lead was cut 
between the coupling capacitor, C140 and 
R106(22kl2) at the entrance of the mechani¬ 
cal filter, FL 1. The small hole for the switch 
was drilled in the left bottom corner of the 
black border line inscription carrying the 
serial number. Small size RG 174/U coax 
cable connected the switch contacts to the two 
jacks at the rear of the exciter, the spare jack 
and the converter output jack, J18. (The lead 
from J18 was disconnected, since two meter 
operation is not contemplated). In different 
exciters, provision will have to be made for 
the addition of two rf phono jacks if spare 
jacks are not available. Two one-foot lengths 
of RG 58A/U coax cable with rf phono plugs 
at each end were used to connect the clipper 
unit’s input and output with those of the ex¬ 
citer unit. 

Adjustment 

1. The speech clipper is first tested sepa¬ 
rately on the bench as follows. With the 
switch, S2, in noclip position, apply an rf 


signal of the appropriate frequency from an 
rf signal generator to the grid of the 6DC6 
tube and peak the signal with the trimmers on 
T1 and T2 with the aid of a vacuum tube 
voltmeter and rf probe or oscilloscope con¬ 
nected at the output jack, J2. Check to see if 
the output control, R4, is working properly. 
Adjust the coupling screw on T1 for critical 
coupling (a single peak of maximum intensity 
—not a double-humped peak). It will be nec¬ 
essary to swing the rf generator frequency a 
little to observe the coupling action. 

2. With the rf generator signal somewhat 
attenuated (so as not to damage the filter) 
apply the signal at the input of the filter at J1 
and note the output reading. It may be neces¬ 
sary to swing the generator frequency slightly 
in order to peak the signal. Compare the sig¬ 
nal output when the rf signal is applied at the 
input of VI and at the input of the filter, and 
note the considerable improvement in sharp¬ 
ness of response and insertion loss of the filter. 
Finally, re-peak the if trimmers to obtain 
maximum output. 

3. Test to see if the gain controls in the 
clipper and no-clipper modes are working by 
observing the rf output voltage. Check the 



Fig. 1. Schematic of the single sideband escalator. This is a speech clipper-processor for 
improving the results of SSB transmission. It raises the ratio of average to peak power 
transmitted. 
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Fig. 2. One-third size layout of the escalator. 


action of the peak limiter control by measur¬ 
ing the voltage change at the diodes. An os¬ 
cilloscope with a sufficiently high horizontal 
frequency sweep should reveal the clipping 
action of the amplified sine wave signal from 
the rf generator when R3 is rotated from 
minimum to maximum position with the 
switch, S2, in the clipping mode. 

4. Attach a dummy load and Heathkit mon¬ 
itor scope (or whatever) to the output of the 
exciter unit. First check the ceramic switch. 
SI, to see if the exciter tunes normally without 
the clipper in the circuit. Next switch SI to 
the clipper. Place switch, S2, in noclip mode, 
advance the audio gain of the exciter as far as 
possible without overloading the preceding 
stages. With the exciter loaded in the key 
down position, advance the noclip gain con¬ 
trol slightly while observing the SSB pattern 
in the oscilloscope. Adjust the if trimmers for 
maximum carrier output. Also adjust the out¬ 
put gain control, R4, so as not to overload 
the succeeding stages in the exciter. With a 
nominal amount of noclip gain and proper at¬ 
tenuation of the output signal from the clip¬ 
per, one should get a satisfactory voice en¬ 
velope pattern without flat-topping just as 
with the exciter alone. Audio control is exer¬ 
cised by R2 and not by the exciter’s audio gain 
control. 

5. Switch S2 to the clipping mode; set dip¬ 
per gain at maximum. Adjust peak limiter con¬ 
trol, R3. so that the voice peaks are at the 
same output level as in the noclip mode as 


observed in the monitor scope. The clipping 
level gain control establishes the degree of 
clipping. Notes the definite increase in aver¬ 
age plate current of the exciter and more 
nearly filled in wave envelope scope pattern 
between no clipping and various settings of 
the clipping control. This difference is plainly 
audible in your receiver. With the system 
working properly, the increase in average out¬ 
put power should so register on most receiver 
S meters and definitely in talk power. 

Summary 

On the air tests have amply demonstrated 
the superiority of the rf speech clipper over a 
three-tube audio compressor pre-amplifier 
which could be switched in and out for com¬ 
parison purposes. The operator at the other 
end invariably reported that the rf clipper 
supplied more “muscle” than the audio com¬ 
pressor. If the audio gain is increased under 
audio compression, in an attempt to raise the 
average-to-peak power ratio, the final plate 
current meter will show this increase at the 
expense of flattening the wave form with con¬ 
sequent distortion and undesirable new fre¬ 
quencies. 

On the other hand, with rf speech clipping, 
the peak limiting control sets the maximum 
output power available without flat-topping 
for any amount of clipping up to about 30 
dB, no matter how loud one talks or shouts. 
Even under maximum clipping, there is still 
sufficient intelligibility though with definite 
distortion. It was found from on-the-air checks 
that about 15-20 dB of clipping was usually 
the best; at this setting, the voice characteris¬ 
tics remained relatively unchanged compared 
to noclip operation. Even in the no clipping, 
or normal position, there is the added advan¬ 
tage in having a second narrow bandpass 
filter active in the system. Who would object 
to that? 

Some final words: your power supply must 
be capable of making the additional sacrifice 
necessitated by speech clipping. Make certain 
that the carrier is nulled out and that 
hum and extraneous noise are minimized. 
There may be a fly in the ointment for the 
kW operators. The FCC regulation relative 
to DC power input may be violated due to 
increased average power input unless proper 
precautions are taken, even though the peak 
envelope power remains at 2 kW. To those 
Who aspire to the kW class, but whose equip¬ 
ment does not quite have the “muscle,” take 
heart, for here is the opportunity to upgrade 
yourself at relatively little cost. 

. . . W6TAQ 
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General view of the counter with attached power supply. The control panel is shown here. 
Some components have been eliminated and certain design changes have been made 
since this photo was taken. 


An Electronic Counter 
for Amateur Use 

This counter gives a very accurate frequency count for 
low frequencies. It's neither expensive nor hard to build. 


Numerous magazine articles appearing 
from time to time, call for a digital counter to 
perform exact (or nearly so) frequency meas¬ 
urements. One specific instance was in the 
January 1966 issue of 73.° 

This instrument, like my Lampkin Fre¬ 
quency Meter is indispensable when needed. 
Whereas the LFM is used for high frequencies, 
this counter covers the lower ones, from one 
hertz to 250 kHz. Though the digital counter 
can not be employed as a signal source, its 
capability for determining a frequency is re¬ 
markable. 

It is entirely automatic in operation. The 
signal to be counted is connected to the input 
terminals of the counter. The start button is 

°A Signal Generator for the RTTY Man Page 36, 
Adjustment 


Philip is a retired warrant officer (USN) and 
retired member of the civil service. He has 
written a number of articles for variotis maga¬ 
zines, and is interested in ragehewing and 
code. 


pressed and one second later the “coded” fre¬ 
quency is read from the lighted lamps. The 
"code” will be explained later. 

Uses of counter 

Sometime ago trouble was experienced 
with my audio generator. It had been unstable 
from the beginning. Without going into de¬ 
tails, stability was secured at the expense of 
a reduction in frequency coverage, which of 
course meant recalibrating the scales. With 
the aid of the counter this was accomplished 
in a very short time, and with great accuracy. 

If you find that your 10 kHz multivibrator 
doesn’t synchronize at a 10-1 ratio with your 
100 kHz oscillator, readjustment is quite easy. 
Feed its output into the counter and check 
its frequency. Change the value of the cross¬ 
coupling resistor until the correct frequency 
reading is obtained. 

The two oscillators in a two-tone generator 
can be set very accurately in a similar fashion. 

If you wish to check the lower dial gradu¬ 
ations on your rf signal generator, you can do 
so if it’s output is amplified. A simple solution 
was found by using a one-stage preamp feed- 
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ing a 9 V 360 mW audio amplifier. A volume 
control, hooked up as recommended with 
these units will minimize distortion if it should 
present a problem, though the pulse shaper 
of the counter will accept almost any type of 
pulsed signal. 

It is possible to pick up a signal off the 
plate lead of the if tube in low level stages of 
your receiver. A capacitor of the proper volt¬ 
age rating may be used in series with the 
counter input. The signal generator is con¬ 
nected to the grid of the preceding mixer 
tube in the usual manner. As a rule these low 
stages are aligned by an unmodulated output 
from the signal generator. 

Theory of operation 

The simplified electronic counter will do all 
of the above things and more. It is stripped 
of all non-essentials, though completely auto¬ 
matic in operation, and can be built inexpen¬ 
sively by utilizing surplus sources for most of 
the materials. Commercial counters run in the 
$300 up, class. This unit will cost about one- 
quarter as much. 

Fig. I is a block diagram of the decade 
counters and the control circuitry. Four in¬ 
dicating decades give visual readout to 10 
kHz. Above this frequency the xlO decade is 
switched in to multiply all indicating numbers 
by ten. In either case, the number of cycles 
made by the counter is determined by noting 
how many times the last lamp in the series 
flashes; extending the count beyond that ac¬ 
tually indicated. 


Counting can be done to one hertz, but 
this is seldom realized in practice due to un- 
stabilitv of signal sources, voltage and fre¬ 
quency excursions and the simplified design of 
the timing and control circuits. With a 10kHz 
crystal controlled signal source this unit will 
give repetitive accuracy of 3 hertz, and at 
100 kHz, within 50 hertz. 

The start button has two functions. Pressing 
it resets all flip-flops and extinguishes all 
lamps. Operation begins by releasing this but¬ 
ton. 

The input signal is fed to the pulse shaper 
whose output is tied to the count gate. The 
signal is then passed to the counter. Counter 
operation is continuous as long as the count 
gate remains open, (or by-passed with the 
manual switch). This gate opens and closes in 
sequence to signals from the #1 control flip- 
flop whose state depends upon pulses from 
the timing generator. To limit the number of 
pulses to this multivibrator, a second flip-flop 
receiving its signal from the first and working 
at one-half the speed, closes the pulse gate 
after the second pulse from the timer. This 
shuts off the counter. The lamps that remain 
on in the decades, indicate the count. 

The manual and test switches are shown in 
dotted form since they are not needed for 
normal operations. The test switch is placed 
in series at the point marked X. In their “off” 
position, the test switch contacts are closed 
and the manual switch contacts are open. 

The bistable multivibrator or flip-flop, Fig. 
2, is made with two transistors cross-coupled 
to form an oscillator having two states, on and 



NON - INDICATING 
TYPE DECADE 


VISUAL READOUT 
TYPE DECADES 


Fig. 1. Automatic counter control. 
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Fig, 2. Counter flip flop, lamp driver and feedback network. 


off. When Q1 is on or conducting, its collector 
potential is almost zero. Q2 is then off with 
about —8 volts on its collector. (Table, Q con¬ 
ditions) 

Q Conditions Nominal voltage at collectors 
State Q1 Q2 Q3 Lam p 

1 off -8 on 0 -9 off 

2 on 0 off —8 0 on 

Reset switch places all flip-flops to state 1. 

To obtain visual readout a lamp driving 
transistor is connected to tbe collector of Q2 
of each stage. As Q2 turns off a bias is placed 
on tbe base of Q3, causing it to conduct. The 
resultant voltage drop across the lamp turns 
it on. The 3.3 kQ by-pass resistor allows a 
few milliamps to flow through the bulb at all 
times, keeping it warm and adding to the sta¬ 
bility of tbe circuit. 

The Q1 emitters of all decade flip-flops are 
placed on the #1 reset line to the starting 
relay. Opening the ground connection turns 
off these transistors and consequently, all 
lamps. 

The multivibrator design provides satisfac¬ 
tory operation with transistors basing a beta 
of 25 or more, though excessive leakage will 
cause failure. The cross-coupling and collec¬ 



tor load resistors can be increased somewhat 
for tighter control, but loading requirements 
and component tolerances must be considered 
when doing this. 

Feedback is introduced from Q1 of the 
fourth stage to Q2 of stages 2 and 3 to pro¬ 
vide decade operation. This type of feedback 
is easy to adjust and has proven reliable. One 
resistor and capacitor form a differentiating 
network and defines the amplitude and shape 
of the pulse to its respective stage. 

Finding the correct resistance value is not 
too difficult with a scope. Feed a sine wave 
signal of 5 kHz to 10 kHz into the counter. 
Set the scope controls for a ten hertz display 
of the input signal. Five hertz will appear on 
tbe collector of Q2, stage 1 and one hertz at 
Q2, stage 4. One can reverse this procedure, 
obtaining one hertz on the 4th stage, then if 
three hertz or an unsteady waveform is seen 
on the first stage, the resistance should be 
changed accordingly. The feedback pulse is 
observed at the junction of the resistor and 
capacitor. 

At very low frequencies beyond tbe re¬ 
sponse of the scope, the feedback can be veri¬ 
fied by visual examination of the lamp se¬ 
quence. 

Counting is actually performed by division 
of the unknown frequency. Each decade 
divides the frequency in a 10-1 ratio. Decades 
are placed in series to extend this division 
process. 

The readout system employed here utilizes 
lamps. Each stage has a lamp and with nine 
numbers to interpret, a code system must be 
used in which one or more lights will repre¬ 
sent a certain digit. Four decades can show 
a total of 9999. An additional input pulse will 
cause all lamps to go out, inferring the count 
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as 10,000. An orderly readout scheme is 
needed to prevent confusion. Lamps are ar¬ 
ranged left to right for stage designation and 
the decades, front to back, for units to thou¬ 
sands. Since the decimal equivalent of all 
decades are evaluated in like manner, a glance 
at the lighted lamps will reveal the total. 

The decade code is shown in Table 1. A 
number such as 1057 will appear as follows: 
fourth decade, stage 1; third decade, none; 
second decade, stages 1 and 3; first decade, 
stages 1, 2, 3. 

With a little practice this becomes as nat¬ 
ural as interpreting the numbers in the Morse 
code. 

The frequency response of the pulse shaper 
Fig. 3, is set to accept sine wave signals of 
150 mV and up, from 100 Hz to 100 kHz and 
produce constant amplitude pulses to the 
counter. Input signals to 25 V rms have been 
used without resorting to the level control. 
Above this, some resistance must be used. The 
low frequency response falls off fairly fast 
until at 20 hertz a 3 V signal is required. This 
is in part determined by the value of the 
input capacitors in the first stage of the coun¬ 
ter. The emitter of Q3 is directly connected to 
the count gate and provides isolation for Q1 
and Q2 against gate action. 

The 1 PPS timing generator Fig. 4 is com¬ 
posed of three UJT frequency dividers. The 
first acts as a saw-tooth generator and set to a 
1-1 ratio with the 60 Hz. ac input signal; taken 
from T2 of the power supply at points X-X 
through the two 1 uF capacitors. The 10-1 
and 6-1 dividers operate as free running oscil¬ 
lators and are locked into synchronization by 
the pulse from the saw-tooth generator. The 
.022 11 F capacitor determines the strength of 
this signal. Q4 is an emitter follower and gives 
isolation from the pulse gate. 

The timing circuits are fairly critical, de¬ 
pendent on the components and UJTs used, 
and due to their load sensitivity, the entire 
assembly should be temporarily put together 


Table 1 

Decade Conversion Chart 


Digit 

1 

Decade Code 

2 3 

4 

0 





1 

+ 




2 


+ 



3 

+ 

+ 



4 



+ 


5 

+ 


+ 


6 



+ 


7 

+ 

+ 

+ 


8 


+ 

-f- 

+ 

9 

+ 

+ 

+ 

+ 

Crosses 

indicate lamps on 

at end of counting 


period. 


during preliminary tests and adjustments. At 
this stage, R2 should be adjustable and re¬ 
placed later with a fixed resistor. The value 
of C7 is formed with two parallel capacitors. 

A 1-1 ratio is easily attained on the scope, 
but when adjusting R5 for a 10-1 ratio rela¬ 
tive to the outputs from Q1 and Q2, it may 
be more difficult. The same results can be ac¬ 
complished with 5 and 5 hertz waveforms, 
though the b Hz trace is not easy to recognize 
until nearly stabilized. 

The adjustment of R9 should wait until 
after the decades have been completed. An 
approximation can be made by counting the 
pulses on the CRT. 

The output from a 100 kHz crystal oscilla¬ 
tor is fed to the counter and R9 set to obtain 
a count of this frequency. As mentioned pre¬ 
viously, there is a certain inherent instability 
which will show up in repetitive counts, so 
an average is taken from several tests. 

Another method utilizes the output pulses 
from Q1 of the control flip-flops. A jumper is 
placed from its collector to the counter input. 
Turn on the test switch. The lamps will start 
flickering at a one second rate. These pulses 
come from the timer (and could be used). 
Reduce the load on FF1 with the level con- 


SAWTOOTH to -I 6-1 EMITTER 

GENERATOR DIVIDER DIVIDER FOLLOWER 



MOUNTED IN CHASSIS 

* IN POWER SUPPLY 

* MINIATURE TYPE 


OUTPUT 
(I PPS) 


DECEMBER 1966 


23 




Electronic counter decade panel contains four stages with their respective lamp and driver 
transistor. The feedback network is at the bottom, center, toward the right. 


trol until it starts oscillating. These pulses are 
preferred since they are of high amplitude 
and produced at half the rate of the timer. 
Actuate the start button to begin the timing 
period. The count is observed at definite in¬ 
tervals and R9 set accordingly. The intervals 
are lengthened to an hour or more to achieve 
extreme accuracy. 

The gate control circuit correlates the func¬ 
tions of the pulse shaper and timer. The diode 
gates can best be understood by referring to 
Fig. 5. Notice that D5 and D6 of the count 
gate have their anodes back to back and 
biased by the +24 volt supply to form an 
"AND” gate. In operation D6 has a constant 
+5 dc potential on its cathode. Do though, 
can have either +8 or 0 volts on its cathode, 
depending on the condition of Ql. 

When Ql is conducting, the voltage at D5 
is near ground level shunting the bias current 
in this direction. This lowers the gate poten¬ 
tial to where it is insufficient to maintain a 
signal level high enough to actuate the count¬ 
ing flip-flops. In effect, the gate is closed. 

Input pulses to the bases of the bistable 
multi-vibrators will change their state in a 
sequential manner. A pulse is directed through 
the diode of the conducting, transistor, turning 
it off. The opposite transistor, turning on, pro¬ 
duces a pulse at its collector. Thus Ql initiates 
the pulse necessary to trigger the second 
flip-flop. (Fig. 5) 

The emitters of Q2 and Q3 are connected 
to the #2 reset line to the starting relay. De¬ 
pressing the start button lifts the emitters off 
ground, turning off these transistors. Q3 there¬ 
fore opens the pulse gate since its collector 
voltage rises to +8. Releasing the start button 
allows action to proceed. The first pulse from 


the timer is directed to Ql, opening the count 
gate. Processing of the unknown frequency 
commences. The second pulse from the timer 
turns Q2 off. And as explained in the pre¬ 
ceding paragraph, Ql actuates the second 
flip-flop, closing the pulse gate. The count 
can now be taken. 

Construction 

The four indicating decades and the con¬ 
trol circuitry are mounted on 3ff" x 9 %" x Vic" 
perforated boards. Two Vector P7 plugs are 
fitted to each panel. The long pins are bent 
and soldered to Vector T9.4 terminals. When 
done properly this makes a very strong assem¬ 
bly. The panels then plug into 7 pin miniature 
tube sockets fitted to the chassis. The lamps 
are mounted in standard 3AG fuse clips, which 
are secured to the board by hollow rivets. 
Soldering lugs are used in this assembly on 
the reverse side of the panel to connect the 
lamps to the —10 volt line. The center con¬ 
tact of the bulb presses against a Vector T9.4 
terminal inserted in the hole below the clip. 
A flexible lead is soldered to this terminal. 
This mounting method is simple and has 
proved adequate, though not recommended 
for hard useage. A front panel display may be 
preferred and there are enough unused plug 
connections to accommodate this change. 

The chassis measures 6" x lOff" x Iff" and 
made from Vie" aluminum. The first panel is 
placed li«" from the front and the others 
spaced 1" apart. 

If a cover is used over the panels, two stay 
rods with insulated spacers are fitted on each 
end of the panels to align them so the lamps 
will clear the holes in the cover. 
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The xlO decade is built on a 3%" x 57s" 
board and mounts under the chassis on stand¬ 
offs. The .01 (iF input capacitors of the first 
stage of decade 1 presents a heavy load to the 
output of the xlO decade. Place a .001 jiF 
capacitor in series with this output. 

No difficulties should be experienced mak¬ 
ing the decades if components are tested prior 
to final assembly. Each decade can be consid¬ 
ered as a single project, whereas the control 
panel may be separated into three, before 
combining them. 


Some individuals may wish to substitute a 
double pole micro push switch for the relay. 
This may work satisfactorily but one must 
note that if the control flip-flops are grounded 
before those in the decades, an inaccurate 
count could result. 

The timing generator utilizes the 60 hertz 
ac line frequency as a standard. This assumes 
the frequency is relatively stable. More re¬ 
fined methods can be employed but will add 
to the complexity, size and cost of the unit. 
Some difficulty was experienced at first in 



Fig. 6. Chassis wiring of the counter. 
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obtaining these frequency divisions. The prob¬ 
lem appeared to be a matter of proper selec¬ 
tion of component values and synchronization. 
The two 1 mF capacitors reduce the signal 
input to the sawtooth generator to about 17 V 
p-p. The signal, taken from T2, is not a true 
sine wave. For more information on UJT fre¬ 
quency dividers, refer to the G. E. Transistor 
Manual. 

The 344 lamps are the most expensive item 
in the counter, though in lots of ten their price 
is competitive with other types that require a 
separate transformer supply, special driving 
transistors etc. There is a lower cost lamp 
available from one of the radio supply houses 
that you might consider as a substitute. 

Due to differences in lamp and transistor 
characteristics and other factors, some lights 
may appear brighter than others. Exchanging 
driving transistors will contribute toward more 
uniform lighting conditions. 

The power supply for the counter was 
adapted to this unit, serving a dual purpose 
and would be of little value to the reader. 
Voltage regulation of the —10 volt and +24 
volt (if a relay is used) lines is recommended. 

The following power requirements of the 
counter will permit the builder to design a 
supply to suit his personal preferences. The 
figures show only power drawn by the load. 

— 10 volt at 280 mA idle °, to 420 mA, all 
lamps on. 

+ 10 volt at 30 mA, constant load. 

+24 volt at 45 mA, plus 38 mA for the 
relay. 

0 includes approximately 50 mA through the 
3.3kO resistors. 

When first turning on the counter warm up 
the power supply and charge the timing gen¬ 
erator capacitors. This is done as follows: Use 
a signal input to the counter. Turn on test 
switch and let counter “free run” for a minute 
or so before taking a count. . . . K7UDL 



NOTE 

T * BURNS TEIN-APPLE BEE 188506 M5/24V. .3A 

FOR IOV SUPPLY SEE TEXT 
FOR "X-X" SEE F16. A 

Fig. 7. 24 volt supply. 



FRONT VIEW REAR VIEW 

Fig. 8. Connections to the boards. 


Parts List 


Cl, C2 



C3, C4 


Control 

FFs .005 

aF 

Control FFs not used 

Decade 

xlO, FFI 220 pF 

Decade 4 

150 pF 

Decade 

1, FFI .01 

U- F 

Others 

47 pF 

Others 

470 

pF 



C5, CO 



K12, R13 


Decade 

xlO 220 pF 


Decades xlO & 

1 100 kQ 

Others 

330 pF 


Others 

1.5 M0 to 


2.2 MO 


Transistor* 
Counter FFs 
Control FFs 
03 (Driver) 
Diodes 


2N1305, 2X525 
2X1304 

2N43, 2X109, 2N408 etc. 
IN277. 1N457, 1X489 etc. 


Belay 26vde Allied Control K11JX-115 or similar 


Other parts as shown in text or drawings. 
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ALLTR0NICS HOWARD MODEL L RTTY CONVERTER 

Telewriter Merlel "L" frequency shift converter designed 
for two-tone AM or FM with limiter operation available 
by switch. Solid stale ratio corrector compensates for fad¬ 
ing signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet de loop supply built-in with bias supply and 
octal socket for optional polar relay to key transmitter. 
6W6 keyer tube. Plug-In discriminator for 850 cycle or 
other shifts. Cathode ray or dual eye Indicator. Auto-start 
control system optional. Prices for 1!)" rack mounting: 
Model "L" with dual eye S193, Model "L" with C. R. tube 
indicator S279. Cabinet S19.50 

ALLTRONICS—HOWARD CO. 

Box 19, Boston, Mass. 02101. Tel. 017-742-0048 
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Master Code 1 

the sure and easy way | 

TELEPLEX METHOD Code In- § 

struction gives you training 1 

that makes you proud of your | 
accomplishment. The greatest § 

pleasure derived from any | 

hobby is an exhibition of your | 

| skill. Shaky speeds of a few words per minute | 

| may be gained in most any haphazard, hit-or- f 

| miss system. Professional skill will be gained | 

| only from professional training. Brochure 7-S is | 

I free—it gives you the facts. § 


TELEPLEX COMPANY 

| 739 Kazmir Court, Modesto, Cal. 95351 § 
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Novice 80-meter transmitter 


Bob Corbett W1JJL 
46 Prospect Street 
Torrington, Conn. 



GENEVA 


The Novice Pair 


An inexpensive transmitter and receiver 
tor the 80-meter Novice band 


One of the first things a prospective Novice 
notices about ham equipment is its cost. Even 
inexpensive shortwave receivers cost over $50 
and they’re not very useful for hamming. Most 
specialized ham receivers cost far more. This 
may not seem like much to the established 
ham, but it’s a huge amount to the young ham 
still in school. Yet it’s not hard to make a 
useful ham receiver and transmitter at reason¬ 
able cost if you’re willing to accept a few com¬ 
promises in convenience and performance. 

The simple receiver described in this article 
will cost about $12 if you buy all the parts— 
including the etched circuit board, battery, 
and case—new. All of the parts (except the 
circuit board) can be found in the Lafayette, 


Allied, WRL and similar catalogs. Careful 
shopping and a few parts from surplus equip¬ 
ment or old TV sets can reduce even this low 
price. 

The receiver covers the part of the 80-meter 
band normally used for code, including the 
3700 to 3750 MHz Novice band. It does a 
good job, too, and can easily receive stations 
hundreds of miles away with a simple antenna. 
It separates the signals surprisingly well, but 
naturally can’t compare with the more expen¬ 
sive receivers. I’ve worked stations over 200 
miles away with this receiver and its com¬ 
panion transmitter. Both are completely tran¬ 
sistorized for low power drain, reliability, low 
cost, compactness and simplicity. 
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The receiver is an up-to-date version of a 
circuit very popular in the early days of ham¬ 
ming: a regenerative detector with an audio 
amplifier. The detector is quite sensitive and 
selective. It receives not only code signals but 
also SSB and AM phone. Anyone who uses a 
complex receiver normally would be pleasant¬ 
ly surprised at the performance of this simple 
receiver. 

The transmitter is equally simple and uses 
only three inexpensive transistors. It costs 
about $16 complete except for the power 
supply. The power input (and consequently 
the power output) depends on the voltage 
supplied to it. Six volts input to the power 
terminals gives 1.2 watts total input. Power 
output is about half the input. Twelve volts 
gives 4 watts output; 24 volts, 10 watts; and 
40 volts (the maximum safe voltage), 20 
watts. The circuit of the transmitter is very 
simple. It’s a crystal oscillator operating at 
3725 MHz followed by a class C final ampli¬ 
fier. No heat sinks are required. There are only 
two controls: oscillator tuning and output 
tuning. Both simply need to be adjusted for 
maximum reading on the meter. 



16 TURNS B 6 W NO. 3012 
TAP 3 TURNS FROM 6N0 


hg. x. bcnematic diagram of the simple 
Novice receiver. 

Building with etched circuits 

These projects were designed for etched 
(printed) circuit board construction. You 
could build them on conventional chassis, on 
Vector board or Veroboard, or even on an old 
piece of wood, but the etched circuit boards 
have a number of advantages: they’re neat, 
uniform, and almost error-free. The boards 
used in the receiver and transmitter can be 
bought already etched and ready to drill from 
the Harris Co., 56 E. Main Street, Torrington, 



View of the transistor regenerative receiver mounted in its case. Notice how the board is 
mounted on long bolts with nuts holding the bolts and board in place. The vernier dial is 
mounted on the front panel with the template supplied with it. 
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Etched circuit board for the Novice transistor receiver before it's mounted in the case. 
The regeneration pot and phone jack are on the left, with the tuning capacitor, coil and 
antenna trimmer capacitor on the right. 


Connecticut, for $2 each. If you buy both, the 
cost is only $3.50. 

If you’d prefer, you can make your own 
board. It’s neither hard nor expensive. You’ll 
need copper-clad board, resist and etchant. 
These materials are available separately or in 
complete kits such as the Ami-Tron EZ-Etch 
Kit, which you can buy from Ami-Tron Associ¬ 
ates, 12033 Otsego Street, North Hollywood, 
California. Both the individual parts and kits 
can be bought from many large dealers such 
as World Radio Labs, Allied and Lafayette. 
They come with complete instructions, but 
here’s a quick explanation of what to do: 

Place the template for the copper side of 
the board you want to make over the copper- 
clad board you want to prepare. Prick 
through each white circle to make a small hole 
in the copper. Then life off the template and 
use the holes as a guide to trace in the black 
lines with the resist according to the direc¬ 
tions furnished. After you’ve put in all lines 
so that the board looks like the template, 
place the board in the etching solution as the 
directions specify. When all of the unwanted 
copper has been eaten off, wash the board 
thoroughly and clean off the resist with fine 
steel wool or household cleanser. Check the 
board carefully for short circuits or other pos¬ 
sible problems. 

Next drill the holes for the components. 
Use a sharp, high speed drill for best results. 
Most of the holes are for component leads. 

Insert the components from the plain side 


of the board using the component layouts 
shown. Solder the wires quickly with a hot, 
clean iron and when the solder has hardened, 
clip off the extra wire sticking out on the 
copper side. 

Final assembly 

The photos tell most of the story on as¬ 
sembly of the units. After all parts are sol¬ 
dered on the boards, the boards are mounted 
in their cases with long machine screws and 
nuts. 

Very few parts are not on the boards. In 
the receiver, the vernier tuning dial is 
mounted using the template supplied with it. 
The battery is held in a clip made from a 
piece of aluminum or tinplate, and an antenna 
terminal is mounted on the side of the ease. 
This terminal can be a simple feedthrough 
insulator or a phono or rf coax connector. 

The transmitter is assembled similarly. The 
meter is mounted on the front panel, two in¬ 
sulated battery jacks on the back, and a co¬ 
axial jack on the side. There’s no real need 
for a regular coax connector as a phono jack 
works as well. 

Receiver operation 

The receiver is very simple to use. Use 
magnetic headphones of 500 to 10000 ohms 
impedance. Low impedance headphones for 
pocket transistor radios and crystal head- 
(Text continued on page 34) 
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Above: Copper conductor layout for the Novice receiver. Opposite: Component layout. 



Above: Copper conductor layout for the Novice transmitter. Opposite: Component layout. 
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Novice 80-meter receiver 



phones won’t work properly. A piece of wire 
either 30, 90 or 125 feet long makes an ex¬ 
cellent antenna. Though it’s not shown on the 
diagram, a good ground connected to the 
case is recommended for best results. 

Turn on the receiver by twisting the re¬ 
generation control clockwise, past the switch 
click, until you hear a slight whistle. Tune 
around and you’ll hear some stations. It’s best 
to do this at night so that you’ll be sure to 
hear plenty of them. Code stations are best 
received with the regeneration control set so 
that the detector barely oscillates and each 
dit and dah is loud and clear. You should 
hear many very slow stations near the center 
of the tuning range. These will be the Novice 

Novice Receiver Parts List 


1 Premier 3"x4"x5" Minibox ... .$ 1.13 

1 50 kilohm potentiometer with SPST switch. 1.38 

1 Length B&W 3012 Miniductor or Hlumitronics 
632T Air-Dux coil stock. %" diameter, 32 turns 

per inch, (only part used).62 

1 5-75 pF variable capacitor, Hammarlund AFC- 

75B . 1.47 

1 2.5 mil choke. National R-50.42 

2 1 /iF/15 V electrolytic capacitors @ 29#.58 

3 .001 jtiF disc capacitor @ 81.24 

2 82 kilohm/% watt resistors @ 12#.24 

1 390 kilohm/% watt resistor.12 

1 1.5 megohm/% watt resistor . .12 

1 phone jack . 19 

1 trimmer capacitor, 3-12 or 3-30 pF.30 

1 9 volt battery.48 

1 battery connector.27 

2 NPN high frequency transistors, GE 2N3855 

@ 50# . 1.00 

(or Motorola HEP-50, 79#) 

1 2-T4" vernier dial. 1.39 

2 knobs @ 12#. .24 

1 antenna connector (pin jack).15 

Total.510.36 

Printed circuit board (optional) $2.00 


stations. If you have a crystal in the Novice 
band, you can locate your own signal by 
transmitting with your transmitter. 

Y’oice stations on 80 meters are of two 
types: AM and SSB. AM is best received by 
setting the regeneration control so that the 
detector almost oscillates, and SSB can be 
tuned in much like the code stations, with the 
detector oscillating. If they’re not tuned 
properly, SSB signals sound peculiar, almost 
like ducks quacking. 

The small variable capacitor connected be¬ 
tween the antenna and tuning coil can be any 
value from 2-13 to 3-40 pF. It’s not critical, 
but should be varied if the receiver won’t 
oscillate properly. 

Novice Transmitter Parts List 


1 3"x4"x5" Minibox...5 1.15 

1 75 pF variable capacitor, Hammarlund APC-75B 1.47 
1 100 pF variable capacitor, Hammarlund APC- 

100B . 1.67 

1 length B&W 3012 Miniductor (use part of re- 

ivt*r mil «fnrlr 1 

1 length B&W 3015 Miniductor coii stock.' l" dia. !l6 

turns per inch . 68 

3 RCA 2N2270 NPN transistors @ $1.16. 3.48 

2 5 kilohm/% watt resistors @ 12#. .24 

1 82 kilohm/% watt resistor. ,12 

4 .001 fiF disc capacitor @ 8#.32 

1 2 aF/50 volt electrolytic capacitor.54 

1 2.5 mH choke. National R-50.42 

1 .002 gF disc capacitors.08 

2 250 pF ceramic capacitors @ 8#.16 

1 crystal socket for FT-243 crystals ..36 

1 1 mA meter. 2.95 

1 phone jack for key . J9 

1 coax connector, SO-239 is 48#. RCA phono jack .15 

2 knobs . .24 

2 battery jacks (binding posts) @ 25#.50 

Total.$I{L34 

Printed circuit board (optional) is $2.00 
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Transmitter operation 

The transmitter is almost as easy to use as 
the receiver. Connect a resonant antenna to 
the antenna jack. A suitable antenna is a half 
wave dipole (125 feet long and split in the 
middle by an insulator) fed by 50-ohm coax¬ 
ial cable such as RG-58. Attach a 6 to 40 volt 
dc power supply good for up to 500 mA (half 
an ampere) to the power terminals, being 
careful to connect the positive and negative 
leads properly. Plug a crystal in the 80-meter 
Novice band (between 3705 and 3745 kHz), 
which you can buy from many 73 advertisers, 
in the crystal jack and a standard key in the 
key jack. Push down the key and adjust the 
two controls quickly for maximum meter read¬ 
ing and you’re on the air! 

A suitable power supply is easy to build 
from inexpensive parts available from many 
73 advertisers such as John Meshna. See the 
article on transistor power supplies by Hank 
Olson W6GXN in this issue for more informa¬ 
tion on low voltage power supplies. 

The easiest way to use the transmitter and 



Fig. 2. Schematic of the simple Novice 
transmitter. 


receiver together is with separate antennas. 
The transmitting antenna must be resonant at 
the frequency of operation, but the receiving 
antenna isn’t so critical. 

Have fun with your receiver and transmit¬ 
ter. When you move up to more complicated 
equipment, you'll find this pair fun for con¬ 
tests and portable operation. 

. . . W1JJL 



Top view of the interior of the Novice transistor transmitter. The etched circuit board is 
held away from the aluminum cabinet by a few extra nuts screwed on the mounting bolts. 
The meter and oscillator can be seen at the left, with the oscillator tuning capacitor and 
final coil in the center of the unit. The capacitor on the right is for tuning the final tank 
circuit. The coax connector is mounted on the left of the cabinet. 
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Henry Olson W6GXN 
3780 Starr King Circle 
Palo Alto, California 

A Laboratory-Type Power Supply 

This power supply is ideal for the ham who experiments 
with transistors. It features variable voltage output, 
current limiting, excellent regulation and low impedance. 

A typical laboratory power-supply will have age and current. Clearly all these features are 
variable voltage output, low internal imped- not needed for every system, but several of 
ance, good voltage regulation with a variety them will be suited to each particular circuit 
of loads, freedom from output changes with under test. Having tested the circuit with our 
line-voltage fluctuations, adjustable current laboratory supply, we can then vary the supply 
limiting, low ripple and noise voltage in the voltage around to test the circuit sensitivity to 
output, and accurate metering of output volt- input voltage change. We can also, put resist- 



Fig. 1. Laboratory-type power supply. Q1 is a 2N375 or 2N1542A; Q2, Q3 and Q4, 2N508; 
CR1, 2, 3. 4, 8, 9, 10. 11. 12, 1N4002 or 1N2069; CR5 and CR6, HB5 or FD1135; 
CR7, 1N755 or two lN468’s in series. 
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Fig. 2. Circuit board layout for 
the laboratory power supply 
shown in Fig. 1. This board is 
available from the Harris Co., 

56 E. Main Street, Torrington, 

Con n., for $2. _ 

ors in series with the lab power- 
supply to check the circuit de¬ 
pendence on the power-supply 
internal impedance (has your 
high gain audio amplifier ever 
Tnotorboated?) 

Then with complete knowl¬ 
edge of the voltage, current, in¬ 
ternal impedance, and voltage 
stability requirements, we can 
proceed to build a simpler 
power-supply for our circuit. 

One very satisfactory labora¬ 
tory power-supply has been 
described in the Handbook of 
Selected Semiconductor Cir- 
cuitsd Although not so identi¬ 
fied, this circuit appears to be 
that of an early model of the 
Hewlett-Packard 
oratory power-supply circuit, 
as modified to make it possible 
to build with readily obtain¬ 
able parts, is shown in Fig. 1. 

As presented in the Handbook 
of Selected Semiconductor Cir¬ 
cuits, it had several special 
components in it, and equiva¬ 
lents had to be found for these. 

The power transformer Tj was 
replaced by two Triad F40X’s, 
both operated in the full-wave 
bridge configuration. The series 
of three resistors and a switch, 
comprising the current-limiting 
selector, was replaced with a 
50-0 rheostat having a 510-ft 
fixed resistor across it. which 
gives continuous current-limit¬ 
ing adjustment. Also, the meter 
switching and associated resist¬ 
ors were done away with, and 
separate meters used. CR5 and 
CR6 were originally of a type not readily 
available and can be replaced lay Holhnan 
11B5 silicon diodes, or any similar general pur¬ 
pose silicon types. CRT, another obscure type, 
was replaced with either two lN468’s or one 
1X755 (but nearly any zener of about 7 volts 
will do). The series transistor (Ql) is listed 
as a 2N375, but a number of other 80 volt 
power transistors have been used in its stead, 
including the 2X174 and 2X1542. 

Most of the circuitry is laid out in a simple 


etched circuit board as shown in Figs. 2 and 
3, and so wiring is very fast. The supply is 
housed in a standard LMB-W1A cabinet. The 
scries regulator (power) transistor is heat¬ 
sink mounted on the back plate (with a mica 
insulator, of course). 

One of the units the author built was made 
entirely of MARS-supplied semi-conductors; a 
large percentage of the other small compo¬ 
nents were also MARS-supplied. 

A silicon rectifier was added across the out- 


DECEMBER 1966 


39 






Top rear view of the lab 
supply with cover re¬ 
moved. A Triad F45X 
has been substituted for 
one of the F40X trans¬ 
formers. 


TO Tl (A) 



put of the supply in addition to the 0.1 pF 
capacitor to help kill any transients (from the 
equipment being run by the supply) that are 
opposite to the supply polarity. 

The meters used are the inexpensive Japa¬ 
nese-made miniature types available under 
many U.S. names including “Calrad”, “Mon¬ 
arch”, and “Lafayette”. Their accuracy seems 
adequate for this application. 

One will note that Cl and C2 are in paral¬ 
lel. The original purpose of this apparent 
duplication was to assure that the 20-pF elec¬ 
trolytic was a low impedance for low frequen¬ 
cies, and the 5-uF tantalytie was a low im¬ 
pedance for higher frequencies. However, if 
one has a 25-pF to 50-pF tantalytie, the single 
unit will do by itself. 

When the power supply is finished, just plug 
it in, adjust the two screw-drive adjustments: 
“max. voltage adj.” and “short circuit current 
adj." for the 0-30 V range and 25 to 225 mA 
range of the front-panel controls. 

The author wishes to thank Hewlett-Packard 
for permission to use Fig. 1. I’d also like to 
thank Curt Roche, W6ZMW, for his helpful 
discussions in preparing this manuscript. 

NV6GXN 


Fig. 3. Component side of the circuit board 
shown in Fig. 2. 


'Sherrill, P. N„ "Small Lab Supply with Current Limiting.” 
in A Handbook of Selected Semiconductor Circuits (NOhsr 
73231); A\ailable from U. S. Govt. Printing Office. 
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Merritt Franken WA6JNI 
3714 Mount View Ave. 
Studio City, Calif. 


QRZed the YL 

or, Don't Ever Let Your Wife Become a Ham 


Lotsa times, in the course of a QSO, I men¬ 
tion to the op I’m working that my wife is also 
a ham. Her name, I tell him, is Charlotte and 
her call is WA6JNO, ex-WA2AVB. 

The reaction is invariably the same. The 
other station will say something like, “Boy 
are you lucky. Sharing the hobby with the 
XYL. That sure must be great. Bet she never 
gives you a hard time about getting a new 
piece of gear or putting up an antenna farm.” 

Or words to that effect. 

Well, fellas, I got words for you. Don’t let 



You will admit a grocery is a kooky place to 
buy ham gear . . . 


your wife become a ham. Belt her a few first; 
threaten to get a divorce; tell her you’ll go 
home to mother. Tell her anything. Give her 
Arpege, if you have to, but buddy, don’t let 
her become a ham. 

Think I' m kidding? Let me reconstruct and 
you’ll see I never knew when 1 had a good 
thing going, when my little woman didn’t 
know a QSY from a Mandarin’s queue. 

Ten-twelve years ago the ham bug bit me. 
Actually, it was the second infection. The first 
time was in 1941 and while 1 was working 
toward getting a ticket the War came along 
and that was that. The second time, though, 
there was this new FCC deal called a Tech¬ 
nician’s ticket. Hooray, the five wpm cw was 
easy and 1 started studying dits, dabs and 
theory. 

Meanwhile. Danny, a friend of mine in 
New York City where we were then living, 
who runs a radio and TV repair shop and who 
knew of my interest in the bobby, told me of 
a chap down the street who had some ham 
gear for sale. This man was a grocer and my 
friend said he had a complete station for sale. 
I go over and look at the goodies and wind 
up buying his NC125. He also had a Harvey 
Wells TBS50D, but 1 held off on that. 

So I trudge on home, set up the NCI25, 
hang a wire out the window and start listen¬ 
ing. Man, I sat there enthralled; I had the 
world at my finger tips. Without doubt this 
was the greatest thing since sliced bread. 
’Bout an hour or so later the little woman 
comes home and, of course, she hears this 
startling short wave stuff. 

"What’s that?” she asked, and 1 told her. 

“How much was it?” was the next question. 

1 looked her smack dab in the eyes and 
said, oh so casually, “It was $25.” 

And she believed me. She didn’t question 
me once. She believed me; she didn’t see my 
fingers crossed behind my back and still less 
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“Nothing,'' she said, “It’s so wonderful.” 


could she see the large twinges of conscience 
that kept stabbing my innards. 

So, I kept studying and kept listening and 
one day I paid another visit to the grocer. 
(You will admit a grocery is a kooky place to 
buy ham gear). We talked about the Harvey 
Wells and the special power supply he’d built 
with big fat oil-filled condensers and a foot 
switch to go from high to low power and that 
if I got a Tech ticket it would work on six 
meters and 1 bought it. Had no ticket yet but 
1 bought it and put it in the trunk of the car 
and covered it with a blanket, and took the 
power supply over to Danny’s and had him 
hold it for me. 

Then I got my ticket. I was K2KEH. 

Happened the next night was my help¬ 
meet’s bridge night so while she was out, 1 
brought up the Harvey Wells and the monster 
power supply and a six meter converter I’d 
just happened to acquire and put them all to¬ 
gether. I still had no six meter beam and no 
mike but that stuff looked real pretty and I 
was sitting there admiring it when Charlotte 
came home. 

“What’s that?" she asked. 

“A transmitter,” I said. 

“Does it work?” 

“Well, I hope so. I won’t know until I get 
an antenna tomorrow.” 

“How much was the transmitter?” she 
asked. 

And I looked her smack dab in the eyes and 
answered, “It was $25.” 

“Ok,” she said, “1 just don’t want you to 
spend a lot of money on that silly stuff. How 
much will your antenna cost?” 

“Not much,” I said. “Few bucks. Depends 


on what kind I get.” I didn’t say anything 
about co-ax cable or a co-ax relay or a micro¬ 
phone and 1 double sure as hell didn’t say 
what six meters would probably do to TV re¬ 
ception in a Manhattan apartment house. 

Two days later my station was lashed to¬ 
gether and of course the antenna, rotator, 
cable, low pass filter, mike and all cost only 
$25. I told Charlotte that, scared as I was of 
talking into a mike, I was gonna try. She came 
into the shack (once a nice, pleasant den type 
room but now a nice pleasant mess), sat down 
in a chair behind me and I called CQ. 

And a station came back to me and I’ll re¬ 
member his call and name, K2YCB, Carl, long 
as I live. With my voice shaking with mike 
fright I talked and had my first QSO. Then I 
signed, and full of pride, turned around to 
look at my wife. 

She was crying. She was sobbing. Tears 
streamed down her face. 

“What’s the matter?” 1 asked. 

“Nothing,” she said. "It’s so wonderful. My 
husband sits here and talks into that thing and 
a man from New Jersey comes back and it’s 
wonderful. It’s thrilling. Do more.” 

And stupid me, I never saw the danger 
signs. 

Few days later 1 came home and I find 
Charlotte listening to my receiver. NC125, 
did you say? No sir. I had traded that. I 
didn’t like the single conversion and the out¬ 
board converter. The receiver was an HQ110. 

And buster, that IIQ110 also cost $25. 
Brand new, it only cost $25. 

But what 1 started to say was that first I 
found Charlotte, listening and then I found 
her studying the license manual and other 
books 1 had bought and then I found her 
using the code oscillator and then I was in¬ 
formed, one night, that she’d enrolled in a 
ham course at the Delehanty Institute. Three 
nights a week. 

Now if you’re not from New York you 
probably don’t know about Delehanty. It's an 
old, old institution. It’s in one of New York 
City’s most unprepossessing semi-slum areas, 
near the Bowery. The dark, dingy section 
gives you the feeling that any man walking 
along the street at night is a cutpurse. Dele- 
hantv’s is best known for training firemen and 
police and teaching them judo and all like 
that. It just didn’t strike me as a place I liked 
for my wife to be at come nightfall or any 
other time. 

And my wife is a student there. At night. 
But she goes, and I drive down to pick her 
up, and vvhammo. she has a general ticket 
and I’m still a Tech. Not only is she a general 
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*JLi V COLLECT 
COMPLETE WITH LENS 


SUB-MINIATURE SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 

• Measures only 2%" x 4" x 7" (excluding lens and 
connectors). 

• Weighs only IVi lbs. 

• Advanced circuitry utilizing 35 semi-conductors most 
of which are silicon. 

• Resolution guaranteed to exceed best capabilities of 
standard 525 line TV receivers. 

• Field-effect input circuit provides noise-free video. 
This is a VANGUARD exclusive. 

• RF output 30,000 microvolts adjustable for channels 
2 - 6 . 

• Video output 1.5 V p-p composite with standard nega¬ 
tive sync. 

• Viewable pictures obtainable from as low as 1 ft. can¬ 
dle of illumination to bright sunlight. 

• Vidicon controlled automatic light compensation elimi¬ 
nates electric eye and provides error-free compensation 
for light level changes of up to 120 to 1. 

• New VANGUARD "HI-FI" vidicon enables use of any 
8 mm movie lens instead of 16 mm lens required by 
other TV cameras. 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change in picture qual¬ 
ity when line voltage and temperature fluctuate. 

• All parts guaranteed for 1 year (except for open fila¬ 
ment on vidicon or breakage). Made in USA. 


Building your own TV camera? Send 10« for our new 
catalog describing our complete tine of sub-assemblies 
and parts incorporating the latest advances in technology. 

VANGUARD LABS 

196-23 Jamaica Ave. Hollis, N.Y. 11423 


but she is now a reader of QST and CQ and 
so she knows all about this phony “It was only 
.$ 25 ” stuJF. Need 1 describe what happened 
when that bomb burst? 

Well, there’s not too much more to tell, but 
what there is is sad indeed, men. For weeks 
and weeks and weeks 1 come home. No din¬ 
ner. Why no dinner? Bec ause the little woman 
has been standing over a hot rig instead of a 
hot stove. On top of that, my pride is lower 
than a snail’s hangnail; my wife’s a GENERAL 
and I’m a Tech. In time 1 rectified that and 
got my general, but this leads to another in¬ 
teresting development. 1 hear a nice hunk of 
DX and join the pile-up and call for the DX 
station. Does he come back? ’Course not. So 
the XYL calls him—and he comes right back— 
they always do when they hear a YL’s voice. 
They always say, “QRZed the YL. QRZed the 
YL.” Score another hunk of DX for the YL— 
my XYL, to be specific. 

Eventually, things settle down. We work it 
out so that Chari operates days—just so long as 
I get a nice hot dinner preceded by a nice 
cold 807 and none of this TV dinner stuff. 1 
operate evenings and week-ends. As an extra 
added precaution 1 work CW and wear cans. 
Since she can’t hear the CW monitor because 
I’m wearing the cans we don’t get into this rou¬ 
tine where, if DX does come along, she’ll come 
in and inquire sweetly, “Want me to give him 
a call, darling?” 

And the Drake TR4 and the Heath compact 
linear and the TO Keyer and the Waters dum¬ 
my load and the tower and the beam and the 
rotor and the 40 and 75 dipole only cost $25. 
You don’t believe me? Ask my wife. 

' . . . WA6JN1 
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Howard Pyle W70E 
3434 74th Avenue, S.E. 
Mercer Island, Wash. 


Climbing the Novice 


Ladder 


Part I: The Ham Bug Bites 


"Larry, I’m sold. I’ve been to three meet¬ 
ings of your club now and I’ve been reading 
up a bit on ham radio. There’s a heck of a lot 
that’s way over my head now hut I think I 
can catch on; how do I get started?’’ Joe 
Blake was serious as he put the question to 
his recently found friendly ham on their way 
home from club. 

“Well Joe, wanting to be a ham is half the 
battle. You like the club, you’ve met some nice 
guys and a few gals, or ‘YL’s’ as the hams call 
’em, meaning young ladies. Next meeting 
you’d better bring your dollar entrance fee 
and get signed up as an associate member. 
When you get your Novice license you’ll be 
entitled to full membership; it’ll cost you an¬ 
other buck then which will cover your club 
dues for a year and you’ll get the club paper 
every month. After that, a dollar a year keeps 
you an active member.” Larry Saunders him¬ 
self was a relatively recent newcomer to the 
ham fraternity; his General class license was 
barely nine months old but he had won his 
way up through the Novice ranks and was 
now accepted as a full-fledged member of the 
‘charmed circle.' An electrical engineering 
sophomore at State College, his interest in 
amateur radio had stemmed from occasional 


Follow Joe Blake monthly in these pages as 
he progresses from a raw apprenticeship in 
ham radio, through the various stages lead¬ 
ing to successful completion of his Novice 
class license examination. 


visits to the ham stations of a number of his 
fraternity brothers and he had, like Joe, fol¬ 
lowed this by attendance at several meetings 
of the local ham club. Remembering the 
friendly college ham who had guided him 
through the early pit-falls, Larry too decided 
to be a ‘nice guy’ and take Joe under his wing. 
After all the kid was a likable chap ... a 
senior in high school who was top man in his 
science class and now showed an increasingly 
eager interest in becoming a ham. 

They stopped at the malt shop for a bed¬ 
time snack and, in a quiet corner booth, Larry 
gave Joe a bit of background on his own early 
days as a radio amateur beginner. “The first 
thing you’ll have to do Joe,” Larry concluded 
“is what most guys consider the hardest . . . 
learn the radiotelegraph code. It really isn’t 
hard at all once you get your teeth in it. You’ll 
find that in only a few weeks you’ll be saying 
words in radio code that it took you two or 
three years to learn to say as a babyl” 

"But Larry,” Joe replied, “how come I have 
to learn the code? Most of the hams I’ve vis¬ 
ited have just talked normally into a micro¬ 
phone; that’s what I’d like to do tool I don’t 
know whether I want to learn to telegraph or 
not.” 

“Let’s face it Joe,” Larry returned, “wheth¬ 
er it appeals to you at this time or not, learn¬ 
ing the radio code is a must if you’re going 
to be a licensed ham and expect to talk to 
others on the air. And to do that. Federal law 
says that you must have a license and that 
means answering a few simple questions in a 
written examination and passing a radio tele- 
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graph code test at five words a minute. Don’t 
let it worry you though ... at that speed you 
can almost take a nap between letters.” Thus 
Joe was introduced to his first hurdle; while 
Larry made it seem easy, Joe wondered with 
a bit of misgiving, just how easy he was going 
to find it. Thus pondering, Joe was suddenly 
brought back to the fascination of hamdom by 
an exciting sugestion from Larry. 

“Say Joe, tell you what. One of the best 
ways to get a start in ham radio is to know a 
real ‘old timer,’ visit him often and listen to 
his suggestions and advice. We’re lucky in this 
town for we have an old guy here who’s been 
a ham for more than fifty years ... he must 
be close to seventy by now . . . and he really 
knows the ropes. While he’s hammed all that 
time just for pleasure, he’s made his living in 
the radio game for that long also! He’s been 
a commercial radio operator both at sea and 
ashore, a Navy operator, held a lot of govern¬ 
ment radio jobs; he’s been just about every¬ 
where and done about everything in radio. 
Nice part is that he’s worked with a lot of 
young fellows all his life and actually likes to 
give ’em a hand if they’re serious about want¬ 
ing to be hams. And boy ... the stories he 
can tell and they’re all true too! Here’s what 
we’ll do; tomorrow’s Saturday and if you’ve 
got nothing particular to do what say we run 
over and see old ‘FN’ in the morning?” 

Joe really sparked on that one; “Gee Larry, 
that would be great ... I’d sure like to.” 

“OK lad, I’ll pick you up about ten thirty 
tomorrow then” and with that they paid their 
tab at the malt shop and putted homeward in 
Larry’s old jalopy. 

At a little after ten the following morning 
the squeal of worn brake bands on Larry’s old 
Chevy announced his arrival. Joe, who’d been 
eagerly awaiting the planned excursion, dashed 
from the house, jumped in the heap of bolts 
and nuts and they were off. During the seven 
mile trip Joe sprang a question which had 
been puzzling him since last night. "Larry, 
you call this old guy ‘FN’ ... I don’t get it 
. . . that’s not his name surely?” 

“Ha,” Larry came back, “I was wondering 
when you’d get around to that! No, his name 
is Dwight Mansfield . . . ‘FN’ is what he pre¬ 
fers to be called though and I’ll tell you why. 
Seems that almost since the Morse telegraph 
was invented, telegraph operators were re¬ 
quired to sign a ‘receipt’ so to speak, for every 
telegram they received over the wires. You 
can’t sign your name with a telegraph key 
like you would with a pen or pencil . . . you 
had to send every letter of your name in the 
telegraph code. This got to be pretty much of 


a time-consuming chore and it wasn’t long 
before operators began to use their initials 
which shortened it a lot. A bit of confusion 
sometimes resulted though where two or more 
operators working the same wires happened 
to have the same initials. Where this occurred, 
one or the other would simply choose an ar¬ 
bitrary letter or two which would serve to 
distinguish him as the one receiving a message. 
This letter group was known as their ‘sine,’ 
the spelling being simply a variation of the 
word ‘sign.’ It took fewer dots and dashes to 
say ‘sine’ than to use the correct spelling when 
you asked the operator at the other end for 
a receipt. The use of these sines soon became 
standard telegraph practice and when ‘wire¬ 
less’ telegraphy, or ‘radio’ as we now call it 
came along, many Morse telegraphers were 
recruited for this new field; invariably they 
took their sines along with them. So Dwight 
... oh yes, among his many accomplishments 
he too had been a pioneer Morse telegrapher 
. . . followed suit and carried ‘FN’ along to 
the new communication field that he had 
chosen . . . get the picture now? Most hams 
don’t have or use sines now.” 

“Yes, but Larry, how come Dwight took 
‘FN’ as his sine . . . they’re not his initials?” 

“Gosh Joe, you could fool me . . . never 
thought about it; let’s ask him.” And so say¬ 
ing Larry skillfully wrestled the wheel of ‘old 
Nellie’ and wound up in the driveway of a 
neat little home set in deep timber. 

“Boy,” Joe exclaimed as he clambered over 
the jammed door, “just look at all the anten¬ 
nas!” 

“Yeah, old FN has quite an 'antenna farm’ 
Joe; he’s a nut on separate antennas for every 
frequency both on his transmitters and re¬ 
ceivers and he’s got ’em all. He’s lucky . . . 
we don’t all have such a lot of space to hang 
our skywires in.” 

Ignoring the conventional entrance door, 
Larry led his protege around to the back of 
the house and knocked on a basement door 
on which a set of amateur radio call letters 
were prominently displayed. “FN is down 
here in his shack or shop most of the time . . . 
this is where we’ll probably find him” Larry 
explained. 

Sure enough, his knock brought immediate 
response; “Yeah . . . come on in” and the door 
swung open. 

“Hi, FN” was Larry’s greeting to which the 
old gentleman, removing a battered corn-cob 
pipe from his lips responded with, “Well, if it 
isn’t LS himself; where you been these past 
few weeks and, who’s your friend?” 

“Up to my ears cramming for quarterly 
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exams, FN; I’ve brought a new convert to 
ham radio ... Joe Blake . . . how’s to show 
him your shack?” “Howdy Joe . . . glad to 
meet ya; sure, come on in if you can wade 
through the mess.” 

Walking to the hack of the open basement 
behind FN, Joe paused in the shop area and 
said, “Mess? . . . what mess? How can you 
keep a shop so neat, FN?” 

Evidently pleased, their host chuckled and 
replied, “Wal, let’s just say you caught me at a 
good time; I’m just doing a bit of simple modi¬ 
fication to a piece of gear and it don’t create 
much rubbish; you should see this place when 
I’m working on a really major project. I don’t 
find it hard though to keep ’er in reasonably 
decent order if I clean up every evening or, 
if I’m too tired, first thing in the morning . . . 
it don’t pile up that way.” 

Joe made a mental note of this against the 
time when he too, would set up shop, and the 
boys followed FN to a partitioned off corner. 
Opening a glass-panelled door, their host 
waved them in saying, “There she be, if you 
can squeeze in.” ‘Squeeze’ was right; the en¬ 
tire shack was only six feet square and simply 
loaded with gimcracks and gadgets which 
were completely strange and mystifying to 
Joe; Larry had made many previous visits to 
this ‘dream shack.’ Briefly explaining the gen¬ 
eral layout FN said, “Four transmitters, four 
receivers, all on separate antennas and a lot 
of this and that to control ’em with.” 

Joe pretty well understood that all of this 
was electronic gear having to do with ad¬ 
vanced amateur radio operation but one item 
he could not quite reconcile. Above the type¬ 
writer shelf against one wall was a conven¬ 
tional Morse telegraph sounder mounted in a 
wedge-shaped wooden enclosure which in turn 
was mounted on a swinging metal arm. As it 
seemed a bit incongruous in a radio shack, 
Joe was prompted to ask, “What’s the tele¬ 
graph hickey doing here? Looks like those 
I’ve seen in railroad ticket offices.” 

“It is son and it’s for the same thing; the 
Morse telegraph code. You see, I used to be a 
telegraph operator many years back and there 
are quite a few of us old Morse men who are 
also ham operators. When we get together on 
the air, we like to work the Morse code to 
just sorta keep our hands in. Morse doesn’t 
sound like it should, when you get it in whis¬ 
tles on a speaker or in a pair of phones so 
I’ve rigged me up a little ‘converter’ deal so 
that the output of any of my receivers will 
work the telegraph sounder; much better!” 

This brought a further question from Joe; 
"In the Morse code any different from the 


radio code ... I thought they were the same?” 

“No lad, there’s quite a bit of difference; 
where the Continental or radio code is all dots 
and dashes, the Morse code has a number of 
letters with spaces in them as well. The fig¬ 
ures too are all different except the *4,’ but 
you’d better forget about the Morse code un¬ 
til you’ve licked the radio code first.” 

This was the opening Larry had been wait¬ 
ing for. “Speaking of codes FN, I’ve told Joe 
that’s his first chore. So far, he hasn’t started 
his code practice and he can use a few tips 
from an ol’ timer like you. They sure helped 
me when I first started.” 

“Well boys,” the pioneer ham came back, 
“I’ve taught a 1-o-t of code to beginning ama¬ 
teurs, Navy and commercial operators in my 
time and in all these years nothing has been 
invented to teach the code overnight, in a day 
or in a week. There just isn’t any substitute 
for practice, practice and more practice. Of 
course there are lots of helpful little hints and 
tips which will make such learning easier and 
if I can pass on some of them to you Joe, I’ll 
be glad to help you get started. I’ve got a 
dental appointment coming up right after 
lunch today though and I’m not going to feel 
too chipper this afternoon but tell you what 
. . . why don’t you come back about nine 
o’clock next Saturday, Joe and you can use 
my bench and tools and build yourself a little 
code practice oscillator; you’ll need it for your 
practice. I’ve got all the parts in my junk-box 
and it’s a simple little building job; give you 
a change to get your feet wet in ‘home-brew’ 
ham construction too.” 

Oh boy! Did Joe ever jump at this chance! 
Thanking FN profusely and assuring him that 
his help would really be appreciated, both 
boys said their ‘farewells' . . . Joe even timidly 
chanced a “73” . . . hopped into ol’ Nell and 
hit the road for home. “Brother, you’ve struck 
it rich” said Larry on the way; “FN doesn’t 
take everybody under his wing for in spite of 
his retirement he seems to be busier than he 
ever was when he was working and he doesn’t 
waste time with those who show little interest. 
You went over all right, Joe, and you’ll really 
get a ham education now.” Joe beamed all 
over, leaned back and day-dreamed. Suddenly 
he said, “Say ... we forgot to ask him why 
he picked FN for a sine!” 

“By Golly Joe, that’s right” Larry replied, 
"guess you’ll have to worm it out of him next 
week.” 

Next month: Joe does a bit of home-brewing 
and gets started on learning the code with 
helpful tips from FN and a ‘surprise’ fellow 
student! . . . W70E 
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Bob Baird W7CSD 
Oregon Technical Institute 
Klamath Falls, Oregon 


How to Re-Fill the Box 

Here's a straight-forward linear using 6JB6's. 


The December 1963 73 contained a little 
article I wrote entitled “How to Fill a Box.” 
For some reason or other we got more fan 
mail on this little jewel than any article I have 
published yet. This little amplifier worked fine 
as long as I was on AM or NBFM but I finally 
broke down and went SSB. As noted in the 
original article there was no space for a neu¬ 
tralizing capacitor. On 20 meters the amplifier 
seemed perfectly stable when excited but in 
the no excitation condition of SSB, when you 
aren’t talking, it showed some erratic tenden¬ 
cies. As a result the “Box” hadn’t been used 
for a couple of years. 


Recently I decided to refill the box. What 
with several commercial outfits coming out 
with linears using the 6JB6 or 12JB6, I de¬ 
cided to give them a try. The simplicity of the 
multi-grid grounded grid amplifier has been 
long known. Such amplifiers using 807’s or 
1625’s appeared in handbooks ten years ago. 
The -JB6 series however is much more com- 


ROLLER COiL 

{FROM ORIGINAL ARTICLE* 
SEE 73, DEC 59633 


XFMR FROM 

OLD TV S£T- 

approximately 

800 V CT \ 





0-1001 mA ) ZZZ 0-300( mA ] 

£ V 


Fig. 1. Schematic of W7CSD’s SSB linear using four 6JB6's. 
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The 6JB6 linear built in the case first used 
for an 813 amplifier described by W7CSD in 
the December 1963 73. 


pact and very fortunately fits in the space 
vacated by the 813. The final result was fewer 
components and is more stable than the 813 
stage. The power out is about the same. 

Modifications 

There were two major modifications. First 
the voltage doubler type power supply was 
changed to a full wave bridge. This required 
two additional silicon 400 PIV rectifiers with 
accompanying shunt resistors and a rewiring 
of the stack. The high-low voltage switch was 
left in for tune-up procedures. And the filter 
capacitors were rearranged. Second, of course, 
the 813 was removed along with its grid cir¬ 
cuit. Four novar sockets were mounted for the 
6JB6’s and all the grids tied together and 
grounded (through the grid current meter and 
a bv-pas's capacitor). Filament voltage was 
available from the TV power transformer. We 
put a junk-box RFC in the cathode circuit and 
tied all of the plates together and fed back 
to the original pi network. Unfortunately the 
amplifier took off on a YHF parasitic fre¬ 
quency and we had to install parasitic sup¬ 


pressors in all plate leads. These were made 
out of 5 turn diameter coils shunted with 
100 ohm 1 watt resistors. After this was done 
very stable and excellent operation was ob¬ 
tained on all bands from 15 to 80 meters. We 
didn't try 10 as it would be about one turn on 
the tank coil. 

With the TV power transformer the power 
in is limited to about 200 watts dc. The plate 
current goes up to between 225 and 250 mA 
and at this current the voltage is between 850 
and 900 volts. One commercial linear using 
six 6JB6’s with 1200 volts claims a gallon PEP 
—1 assume this means 500 watts dc. If one 
were to go for higher voltage, additional nega¬ 
tive bias would be needed on the grids. Rest¬ 
ing current of the amplifier as is runs about 90 
mA. Possibly the input RFC could be replaced 
with a cathode resistor of appropriate size. 
Anyhow once again we wind up with a pretty 
powerful box full. The measurements of the 
box (same as before) are 7M" x 834" x 15". 
Weight is 25 pounds. Any SSB exciter with a 
25 PEP output will drive the linear very 
nieelv. 

. . . W7CSD 
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Jim Fisk W1DTY 
RFD 1, Box 138 
Rindge, N.H. 03461 


Heathkit SB-610 Monitor Scope 


Are you interested in vvliat your transmitted 
signal really sounds like at the other end? Is 
your new linear amplifier really linear or is 
it generating a raucous racket that is inter¬ 
fering with other stations on the band? And 
if it is nonlinear, what is the cause, improper 
grid bias, incorrect loading, regeneration or 
parasitics? Well, there is no one magic black 
box that will give you all these answers, but 
the correct interpretation of the patterns pro¬ 
duced by the Heathkit SB-610 Monitor Scope 
come very close to it. 

The SB-610 has proven to be extremely 


SB-610 Specifications 

Vertical Amplifier 

Input resistance: 100 kilohms 

Sensitivity (for I inch deflection): 

Untuned: RTTY, 1 volt nominal 

20 kHz—455 kHz, less than 500 jnv 
Tuned: 455 kHz. 70 mv nominal 

1600-2500 kHz, less than 200 mv 
5000-3400 khz, less than 500 mv 
5000-6000 kHz, less than 700 mv 

Horizontal Amplifier 

Input resistance: 1 megohm 

Sensitivity (for 1 inch deflection): 800 mv 

Frequency response: + 3 dB from 3 Hz to 15 kHz 

Tone Oscillators 

Frequencies: Approximately 1500 and 1950 Hz 
Output voltage: 50 mv 

Miscellaneous 

Frequency coverages: 1.8 MHz through 54 MHz, 50-75 
ohm coaxial input 

Signal power limits: 15 watts to 1 kilowatt 
Power requirements: 120 Vac 50/60 Hz, 35 watts 
Dimensions: 6 H x 10 W x 11*4 D. 

Price: $69.95 


valuable around my shack and its versatility 
appears to be limited only by the ingenuity 
of the user. The engineers at Heath planned 
way ahead when they had this little jewel 
on the drawing board. Besides monitoring the 
behavior of your favorite linear, it will give 
vou some insight to almost anv tvpe of trans¬ 
mitted signal, be it AM, CW, RTTY, or SSB. 
You can also check the other fellow’s signal 
by connecting the Monitor Scope to your sta¬ 
tion receiver. Additional parts are included in 
the kit so that the vertical amplifier section 
of the scope may he tailor made to fit your 
own particular requirements. 

For monitoring RTTY’ signals and with re¬ 
ceiver i/s up to 150 kHz, the vertical ampli¬ 
fier is an untuned arrangement with a resistor 
as the plate load. For ifs of 455 kHz. and 
above, the necessary if transformers and tuning 
capacitors are included in the kit. By chang¬ 
ing these components, the Monitor Scope may 
be used with just about any if from 455 kHz 
up to 6 MHz. 

In addition to monitoring duties, when the 
vertical amplifier is wired for use to 150 kHz, 
the Monitor Scope may lie used as a conven¬ 
tional oscilloscope. Its vertical sensitivity is 
somewhat limited in this applicaton, but for 
many purposes it is perfectly suitable. Here 
again the design engineers have come through 
with flying colors, providing much of the cir¬ 
cuitry found in many bench-type oscilloscopes, 
including adjustable sweep and synchroniza¬ 
tion. 

The Monitor Scope is easy to build and a 
snap to use. With the excellent guidance pro- 
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vided in the instruction manual, even the in¬ 
veterate novice can make some pretty sound 
deductions about signal quality. The manual 
is liberally illustrated with typical scope pat¬ 
terns; each is discussed in detail and if it is 
indicative of poor signal quality, some of the 
probable causes are listed. For monitoring with 
the station receiver, a series of patterns in 
the manual show the effect of receiver band¬ 
pass and avc action on the received signal. 
These should be considered when making on 
the air checks. 

Although designed for use on the ham fre¬ 
quencies from 1.8 MHz to 54 MHz, excellent 
results may be obtained up to 100 MHz. The 
Monitor Scope can be used on two meters, 
but there may be some distortion of the 
pattern. The unit will safely take a full kilo¬ 
watt and will operate properly down to about 
15 watts. A step attenuator on the rear panel 
provides up to 24 dB attenuation when adjust¬ 
ing the scope with a particular transmitter or 
linear amplifier. 

For testing single sideband transmitters, a 
two tone test generator is built in. The fre¬ 
quencies of this generator, approximately 1500 
kHz and 1950 kHz, have been chosen so that 
their second harmonics fall outside the normal 
audio passband of modem ssb transmitters. It 
is the attention to small details such as these 
that really make the difference when making 
qualitative measurements. 

One of the problems with many monitoring 
scopes is that during receive periods the scope 
trace remains stationary in the center of the 
CRT. If the trace is not turned off to one side 
of the face of the CRT it will eventually burn 
a hole in the phosphorus. In the Monitor Scope j 
however, the Heath engineers have come up 
with a neat solution to this problem. In their 
circuit a clamp tube is used to move the trace ; 
over to one side of the CRT. This clamp tube 
may be controlled manually, or automatically ! 
when the scope is operated in either the RTTY 
or RF Trapezoid mode. In the automatic posi¬ 
tion, a sample of the transmitter rf power is 
rectified and used to turn the clamp tube off, 
therebv restoring the trace to the center of the 
CRT. Usually about 100 watts is necessary to 
provide enough rf for this purpose; for lower 
input power levels it is necessary to use the 
manual mode. 

For monitoring or checking any type of ama¬ 
teur transmitter, it is hard to beat the SB-610 
in performance and cost. Whether it is used at 
the bench in testing equipment or in your 
shack for on the air checks, you will find it to 
be a very useful and worthwhile addition to 
your station. . . . W1DTY , 


VALUABLE books from E.&E. 


NEW 17 TH EDITION OF THE FAMOUS 

RADIO HANDBOOK 

Tells how to design, 
build, and operate the 
latest types of amateur 
transmitters, receivers, 
transceivers, and am¬ 
plifiers. Provides ex¬ 
tensive, simplified theory on practically every 
phase of radio. Broadest coverage; all origi¬ 
nal data, up-to-date, complete. 816 pages. 

Order No. 167, only . $12.95 

RADIOTELEPHONE LICENSE MANUAL 

Helps you prepare for all commer¬ 
cial radio-telephone operator’s 
license exams. Provides complete 
study-guide questions and answers 
in a single volume. Helps you un¬ 
derstand fully every subject you 
need to know to obtain an opera¬ 
tor’s license. 200 pp. Order No. 030, only. $5.75 

LEADING BOOK ON TRANSISTORIZED 
COMMUNICATIONS EQUIPMENT 

TRANSISTOR RADIO HANDBOOK, by 
Donald L. Stoner, W6TNS, Lester 
A. Earnshaw, ZLlAAX. Covers a 
wide range of communication uses 
for both amateur and commercial 
applications. Includes audio and 
speech amplifiers, VHF transmit¬ 
ting and receiving equipment, SSB exciters, 
and complete SSB transceivers. 180 pages. 
Order No. 044, only . $5.00 

HOW TO CONVERT SURPLUS RADIO GEAR 
INTO AMATEUR AND CB EQUIPMENT 

1 ~-Here is a wealth of conversion data 

*" > * **‘ j in 3 volumes; includes photos, dia- 
I ~ | grams, instructions. 

y*~s> j j Vol. 1. Covers: BC-221. BC-342, BC-312, 
BC-348, BC-412.BC-645, BC-946.SCR-274 
! (BC-453A & BC-457A series), SCR-522, 
TBY, PE-103A, BC-1068A/1161A, etc. 

Order No. 311, only .$3.00 

Vol. 2. Covers: BC-454, AN/APS-13, BC-457, ARC-5. 
GO-9/TBW. BC-357, BC-946B. BC-375, LM, TA-12B, 
AN/ART-13. AVT-112A. AM-26/AIC, ARB, etc. Order 

No. 322, only .$3.00 

Vol. 3. Covers: APN-1, APN-4, ARC-4, ARC-5, ART-13, 
BC-191,312, 342, 348, 375, 442, 453, 455, 456-459, 
603, 624, 696, 1066, 1253, CBY-5200, COL-43065, 
CRC-7, DM-34. DY-2, DY-8, FT-241A, MD-7/ ARC-5, 
R-9/APN-4, R-28/ARC-5, RM-52-53, RT-19/ARC-4, 
RT-159, SCR-274N, 508, 522, 528, 538, T-15 to T-23/ 
ARC-5, URC-4, WE-701 A, etc. No. 333, only. .$3.00 


TRANSISTOR 
*4010 HANCIROCMK 




Order from your electronic parts 
distributor or send coupon below. 


EDITORS and ENGINEERS, Ltd. 


P.O. Box 68003, New Augusta, Ind., Dept. 73E-12 

Ship me the following books: 

□ No. 167 □ No. 044 □ No. 322 

□ No. 030 □ No. 311 □ No. 333 $_end. 
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.State. 
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Back view of the Mark II crystal calibrator. It puts out markers every 25, 50 and 100 kHz. 


Hank Olson W6GXN 
3780 Starr King Circle 
Palo Alto, California 


The Mark II Calibrator 

Use readily-available integrated circuits in this useful 
marker generator. It puts out strong signals every 25, 50 and 
100 kHz up to the six meter band. 



IOO kHj 


Fig. 1. Block diagram of crystal calibrator 
with integrated circuit frequency dividers. 
W6GXN calls it the Mark II—the Mark I was 
described in the August 73. 


In the August ’66 issue of 73, a crystal cali¬ 
brator was presented which utilized a flip-flop 
to provide 50 kHz interval frequency marks. 1 
The reasons for using digital circuits for the 
Irequeney division were developed in that 
article. It was also pointed out that a second 
flip-flop could he added, if one were to desire 
25 kHz interval markers. 
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Fig. 2. Circuit diagram of the HEP 556 “three Fig. 3. Three input gate as modified to form 
input gate." a Schmitt trigger. 


In the Mk II, herein described, use is made 
of the relatively new integrated circuits (IC’s) 
for the digital circuits. IC’s allow for a great 
simplification in the calibrator construction; 
in fact, the Mk II circuit board, with two 
flip-flop is significantly smaller than the origi¬ 
nal calibrator board with only one flip-flop. 

1966 has seen the 1C field literally explode, 
as described in a recent issue of Time Maga¬ 
zine. 2 The prices during this period have 
finally fallen to levels at which amateur radio 
experimenters can get interested in IC’s. Also, 
the Motorola Company—the first to do so, to 
this author’s knowledge—has added a number 
of digital IC’s to their HEP (Hobby Experi¬ 
menter Products) line. This means that, now, 
at least several IC types are available, at 
reasonable cost, nearly anywhere in the USA. 

It is around the Motorola HEP line of 
semiconductors that the Mk II calibrator is 
designed. The basic block diagram of the Mk 
II is shown in Fig. 1. It consists of a crystal 
oscillator, an isolation amplifier, a Schmitt 
Trigger, and two flip-flops. The Schmitt Trig¬ 
ger is a HEP 556 “Three Input Gate” and the 
flip-flops are both HEP558 J-K types. The 
crystal oscillator is a standard Colpitts type 
with the crystal in the series-mode. This par¬ 
ticular crystal was removed from a surplus 
ARC-2 aircraft transmitter, and was appar¬ 
ently cut for series-mode operation. The isola¬ 
tion amplifier is of ordinary design. 

The problem of which digital IC to use as 
a Schmitt Trigger was rather interesting, 
since none of the HEP line was specified for 
that application. The circuit of the HEP 556 
is shown in Fig. 2 since it is the unit decided 
upon for the trigger. The individual transis¬ 
tors have been labeled Q, through Q, ; for dis¬ 
cussion. Q ;i and Q 4 are to be the basic two 
transistors of the Schmitt Trigger, since they 


both have collector load resistors and have a 
common emitter resistance. Cross coupling 
from the collector of Q, to the base of Q ;i is 
through the emitter-follower Q (i . The “Three 
Input Gate” as wired for trigger service is 
then as in Fig. 3. One will note that transis¬ 
tors Q, and Q L . were “wasted” and that the 
output is obtained through the second emitter- 
follower Q r> . 

The J-K Flip-Flop, as represented by the 
HEP 558, is a far more complicated device 
than the simple flip-flop ordinarily encoun¬ 
tered by the ham. The fact that the J-K con¬ 
tains some 16 individual transistors is an 
indication of the complexity. The J-K is a very 
versatile unit in the digital service for which 
it is intended, which justifies its complexity. 
We are to use each J-K simply as a divide-by- 
two stage. A group of these same J-K’s can 
be connected so as to divide by many other 
whole numbers (not to exceed 2 per J-K) in¬ 
cluding the very useful number: 10. Dividing 
by prime numbers like 5 can be done with 
such an array of J-K’s without critical feed¬ 
back networks of capacitors and resistors; only 
the method of inter-connecting wires must be 



Fig. 4. Decade divider of four HEP 558's. 
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Fig. 5A. Mark II Cali¬ 
brator. Power supply 
section of the calibrator 
is shown in Fig. 5B. 



changed. Dividing by 5 takes three J-K’s, di¬ 
viding by 10 takes four J-K’s, and so on. 3 The 
method of connecting HEP 558’s for division 
by 10 is shown in Fig. 4. Note that this is 
accomplished by first dividing by 5 and then 
dividing by 2. More information on the HEP 
558 and other IC’s in the HEP line is con¬ 
tained in the Integrated Circuits Project 
Manual. 4 

Putting all the building blocks together into 
a unit, we have the Mk II Crystal Calibrator. 
The circuit is shown in Fig. 5. The circuit was 
constructed on Vector board, which in turn 
was mounted in a square hole on a metal 
chassis. Power transformer, fuse, switches, and 
output jack were mounted on the metal chas¬ 
sis and panel. 

In operation, the calibrator produces good 
mark intervals up to the six meter band, which 
should be adequate for most ham purposes. 
The calibrator, of course, is coupled to the re¬ 
ceiver antenna input via a 5-pF capacitor or 
a capacitive “wire-gimmick”. One interesting 
phenomenon is noticed, when using the Mk 
II calibrator on 50 kHz or 25 kHz. The 
“even” harmonics of either of these frequen¬ 
cies are much weaker than the “odd” harmon¬ 
ics. This should come as no surprise, since the 
Fourier analysis of a perfect square wave con¬ 
tains only odd harmonics in theory. In other 


TOGGLE 



Fig. 5B. Regulated power supply for the 
Mark II calibrator. Output is 6 volts. 


words, the J-K Flip-Flops produce such sym¬ 
metrical square waves that the Fourier analy¬ 
sis theory is approximated. The output of the 
Schmitt Trigger is not so nearly symmetrical, 
and all the harmonics of 100 kHz are quite 
evident. The fact that the “even” 50 kHz 
marks may not be easily heard is no problem, 
since these “even” marks are given to us by 
the 100 kHz position. And similarly the 
“even” 25 kHz marks are given to us by the 
50 kHz and 100 kHz marks. 

If one is going to use a 100 kHz crystal of 
the commonly available type like the CR37/U, 
an FET crystal oscillator circuit may be sub¬ 
stituted for the crystal oscillator circuit. One 
for use with a crystal that is resonant at 100 
kHz with 20 pF in parallel is shown in Fig. 6. 
The whole subject of which crystal to use 
with which oscillator circuit is covered in 
reference number 4. 

. . . W6GXN 
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Fig. 6. Alternate crystal oscillator for use 
with 100 kHz crystal designed for 20-pF 
parallel resonance. 
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Karl Thurber K2IKZ 
2971 Portsmouth Dr. 
Rancho Cordova, Cal. 


LORAN 

Interloper on 160 


Most amateurs and SWL’s are well-familiar 
with the strange, rasping static-like signals 
which all but crowd out the once-proud 160- 
meter band. And crowd out 160 they have, 
so that at present relatively few countries 
allow any operation at all on 160 and those 
that do severely restrict the type of emission, 
frequency band and power limits. A complex 
system authorizes limited top-band operation 
in the U.S., with some areas near coastlines 
allowed only 25 kHz and other areas night¬ 
time powers as low as 25 watts. 

LORAN, which is military jargon for 
“LOng RAnge Navigation,” is the villain re¬ 
sponsible for that empty notch on the band- 
switch where 160 used to be. But what is it, 
and why is it so important? 

This system—developed semi-secretly by the 
British during World War II but expanded 
considerably after the War—is a complex one 
which provides the ship or aircraft navigator 
with “lines of position” on which he can know 


his craft lies. Before its development, traveling 
over water for long distances, the navigator 
had few methods lor accurately determining 
his position and was generally limited to celes¬ 
tial observations and radio direction-finding 
sets. 

The LORAN receiver electronically “reads" 
the difference in arrival times of signals from 
two known ground transmitting sites, a “mas¬ 
ter” station and its “slave.” The two signals 
are presented on a CRT-the whole receiver 
resembling a cross between an oscilloscope 
and a radar set. 

Since radio energy travels at a constant 
speed and the transmitters’ locations are 
known, the exact arrival-time differences be¬ 
tween master and slave can be calculated and 
printed on a map-like chart in hyperbolic 
curves around the stations. The time-differ¬ 
ences read-out from the receiver counter dials 
indicate the hyperbola or line of position on 
which the aircraft or ship is located. 

Despite the very long range of LORAN, up 
to about 900 miles during daylight and 2000 
miles after dusk, amazingly accurate results 
are possible. Operating on four channels, 1750, 
1850, 1900 and 1950 kHz, an accuracy of % 
mile on groundwave and a few miles on E or 
F-layer skip is not extraordinary. 

The big “hitch” comes in from the effects 
of sky waves. Waves reflected off the iono¬ 
sphere take longer to travel the same ground 
distance and would cause tremendous errors 
if they were not identified as skywaves rather 
than groundwaves and the proper corrections 
applied. Fading and wave-cancellation has a 



LAYER 


E 

LAYER 


Fig. 1. This diagram shows the various paths which the Loran signal, like any other me¬ 
dium frequency transmission, can take. Since a longer effective distance exists between 
the transmitting station and the receiver with sky waves, it will take longer for them to 
travel the same ground distance. This must be accounted for or large errors would result. 
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similar effect on LORAN as it does an RTTY 
—reception is garbled and erroneous. 

Once the navigator has identified whether 
he is receiving groundwave, or single or mul¬ 
tiple-hop E or F skip, he can perform a few 
quick calculations and establish his line of 
position, then crossing this with another line of 
position (LOP)—such as from another LORAN 
station or a celestial body—to get an actual 
position or “fix.” 

LORAN stations are usually constructed to 
dot one end of an important coastline to the 
other, such as our East and West Coasts, 
which accounts for the limited amateur opera¬ 
tion on the Coasts. To ensure adequate cover¬ 
age, pairs of master and slave stations are 
strung out in-line to form an unbroken station 
chain along the coastline. Interestingly, the 
stations may even operate on the same fre¬ 
quency channel without interfering with one 
another since each has its own characteristic 
pulse rate. 

Unfortunately, LORAN is susceptible to 
atmospheric interference and, more seriously, 
to co-channel interference (i.e., we hams) and 
to enemy jamming and deception in which 
the enemy sets up his own false stations to 
‘con’ the navigator into thinking he is where 
he isn’t. To counter this sort of thing, it is 
possible to set into the stations an “extra” time 
delay so that the values printed on the naviga¬ 
tor’s chart do not jibe with what his set reads. 
Only those knowing the code-of-the-day could 
use the signals and would not be deceived. 

What is the future of LORAN and how will 



Fig. 2. Typical train ot Lo- 
ran pulses as they might 
appear during night-time 
hours on the navigator’s 
set. The ground wave, if 
close enough to the sta¬ 
tion, always is seen first 
with the various sky waves 
following. 


it affect amateur 160-meter work? Newer VHF 
and UHF navigation systems, such as TACAN, 
VOR and even navigation satellites, will slow¬ 
ly spell the doom of LORAN. Also, experi¬ 
ments have begun to transfer LORAN to the 
100 kHz area (which is considered a more 
“reliable” operating frequency than 160), but 
it will doubtless be a number of years before 
all trans-oeeanic aircraft and seagoing vessels 
convert over to the newer system, and the 
present 160-meter LORAN would probably 
remain in operation as a back-up, amateurs 
sharing it still on a non-interference basis. 

This, then, is LORAN, interloper on 160, 
but to the navigator some two thousand miles 
from familiar shores, his best friend. 

. . . K2IKZ 
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Warner Stortz K3QKO 
5122 Alberta Ave. 
Baltimore, Md. 



PAK—The Portable 
Automatic Keyer 


A keyer to be useful for portable operation 
must Ire designed so that its power drain is 
low. This will allow its battery to be conven¬ 
iently small, but still have long life. The PAK 
(Portable Automatic Keyer) excells in this area. 
The grid block keying model has the key up 
current drain of 0.2 mA and the key down 
drain of 3.6 mA. The cathode keying model 
also has the key up current drain of 0.2 mA, 
but the key down current is necessarily higher 
— 10 mA. The PAK is a relayless keyer but spe¬ 
cial care was taken to be sure cathode keying 
DX-40 owners and 6146 homebrewers can up¬ 
date their rigs with an automatic keyer. It has 
sufficient flexibility designed into it so the 
builder will be able to make good use of his 
junk box, also, the parts are few and all can be 
economically purchased if desired. 

The PAK, instead of containing a relay to 
switch the transmitter keying circuit, uses very 
low cost transistors in series (grid block keying) 
or parallel (cathode keying). By this method 
the cranky relay problem is eliminated and, at 
the same time, we gain almost unlimited sub¬ 
stitution possibilities. The series circuit raises 
the keying voltage capabilities to a useful 
value and increases the key open resistance to 
a fantastically large figure. The parallel circuit 
increases the current handling capabilities and 
the key up resistance remains high enough for 
most grid block keying circuits. Both models 
are self completing and are identical except 
for the high voltage switch. The cathore key¬ 
ing model will be treated as a modification to 
the grid block model, because it requires fewer 
parts and is a bit less complicated. 

When the PAK is constructed with the grid 
block keying switch it presents a key up re¬ 
sistance so great that no current flow can be 
detected on a 50 microamp meter w hen 250 


Vdc is impressed across its terminals. Its key 
down resistance is very low, about 53 ohms. 
When using Poly Paks equivalent 2N498’s cur¬ 
rents of up to 30 mA can Ire switched. This 
all boils down to: the PAK can easily short the 
250 Vdc to ground through a 25-Ktl resistor 
and there will only be about a half a volt left 
over across its terminals. The resistor can even 
be reduced to 10-KQ with perfectly safe opera¬ 
tion. When using 2N333\s the voltage handling 
capabilities of the unit is reduced to 125 Vdc 
and the current to 25 mA. This means that the 
25-KfI and 10-KQ resistor still can be shorted 
out with the same safety as long as the block¬ 
ing voltage does not exceed 125 Vdc. The 
Pak’s low voltage drops along with its capa¬ 
bility to switch to high voltages make it ideal 
for grid block keying a couple of 6146’s plus 
a VFO, using the 2N333 transistor switch. If 
your rig uses a higher blocking voltage for 
larger tubes, the equivalent 2N498’s will do 
the job for you. You can determine the value 
of your blocking voltage by measuring across 
your key with a VTVM when the key is open. 
The maximum value of the voltage in a cath¬ 
ode keying system can be measured in the 
same manner. The current can be measured 
by connecting a milliammeter across the open 
key. This will cause the transmitter to go on 
so be sure that it is loaded at the output. 

When the PAK is constructed with the cath¬ 
ode keying switch its key resistance depends 
upon the quality' of the transistors. With half 
good transistors its key up resistance w ill be 
great enough not to effect the keying of the 
low' impedance cathode circuit. The key down 
resistance will be about 10 ohms. With the 
2N498’s key up voltages can be up to 100 Vdc, 
but with the equivalent transistors this figure 
must be derated to about 75 Vdc, a value com¬ 


es 


73 MAGAZINE 



patible with DX-40. Either of the two kinds 
will handle key down currents of up to 150 
m A. 

The timing section of the PAK consists of 
normally off or on switch circuits using tran¬ 
sistors also available from Poly Paks. This de- 
sign permits reliable operation in the presence 
of large rf signals, very low battery drain and 
an easy-to-understand easy-to-maintain circuit, 
it is a simple solution to the not-too-difficult 
problem of making dots and dashes, and it is 
hard to see where complicating the solution 
with blocking oscillators, count down flip-flops 
and several types of gates is necessary. The 
PAK also has a fine range of speeds, and when 
the components shown in Fig. 1 and Fig. 2 are 
used, it will operate from about 10 to 25 wpm. 

An examination of the schematic (Fig. 1 and 
Fig. 2) reveals that the PAK circuit is built 
around six transistors. Ql, Q2, and Q3 com¬ 
pose the high voltage switch. Three transistors 
are used in series (Fig. 1) to permit reliable 
operation with potentials across the output ter¬ 
minals up to 250 Vdc, or three are connected 
in parallel (Fig. 2) to assure reliable operation 
with keyed circuit currents up to 150 mA. The 
timing circuit is alike for both the grid block 
and cathode keying models. Q4 and Q5 are 
normally off switches while Q6 is normally on. 
When the key is closed. Cl or C2 will dis¬ 
charge through Q6 biasing Q5 on, which in 
turn, drives Q4 and Ql through Q3 on. The 
positive signal from the on Q4 is fed back 
through C3 to decrease the circuit rise and fall 
time and back to Q6 biasing it off. This event 


disables the key lever and allows the timing 
capacitors Cl or C2 to charge through the 
Speed Control R6 and determine the period 
that the high voltage switch will be on. Thus, 
the circuit now acting independent of the key 
lever, is self completing. The Speed Control 
not only regulates the duration of the on time, 
but also controls the effectiveness of the space 
capacitor C4 which must discharge before the 
key lever again becomes active. By making 
dual use of R6 the ratio of space to chactor 
is very linear over a wide range of speeds. 

The PAK is made of easily obtained low 
cost materials but no compromise is made with 
reliability. A quick glance at the unit might 
mislead one into thinking construction is a 
complicated job, however, no special tools or 
skills are required. The key and electronic 
components are mounted upon a piece of Vec¬ 
tor brand breadboard 3" x 3Wie" (the full 
board width). The key is a bent-up assembly 
made from aluminum cut out of a .025" thick 
cookie sheet, with the contact insulators and 
handle made from small pieces of Vector 
board. The contacts are bolts which have had 
their ends cut very smooth, and the knob is 
whittled out of soft wood, then painted. Con¬ 
struct the base by melting two pounds of fish¬ 
ing sinkers in a can and pouring the molten 
lead into a mold the size of the circuit board. 
After it has cooled cement an insulating card 
to the top and rubber pads to the bottom. 
Mount the circuit board to the base using 
spacers to prevent crushing the components. A 
battery case is made out of cardboard ce- 



Fig. 1. Schematic of PAK—the Portable Automatic Keyer. The keying output is set up for 
grid block keying. For cathode keying, see Fig. 2. 
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Inside PAK’s case. 



men ted in the corners to form something like 
a little box. The plug can be the top off a dead 
transistor battery. The front and rear panels 
along with the cover are held in place with 
screws that fit into holes tapped in the base 
edges. Cementing your call and QTH, which 
can be cut out of your QSL card, to the top 
cover gives the keyer a real custom appear¬ 
ance, especially if the color of the knob and 
letters match. 

Adjustment 

Adjustment of the PAK’s trim controls is 
identical for the grid block and cathode keying 
models. If an oscilloscope is available, set the 
scope “Y” input to the dc mode and connect 
it to the Ql side of Rll. Connect the scope 
ground to the 9 V battery negative line. Adjust 
all keyer controls to midposition. Turn SI on 
and hold the key to the dot position. Watch¬ 
ing the scope adjust R1 for a square wave 
presentation. Alternately place the key lever to 



Fig. 2. Adapter for cathode keying. Replace 
the portion of Fig. 1 right of A-B with this 
circuit. 


the dash and then the dot side while watching 
the scope and adjusting R3 until the ratio of 
the dashes to the dots is about three to one. 
Readjust the space control, Rl, for a square 
wave, and check the kevers performance 
throughout the range of the speed control, R6. 

Without an oscilloscope all is not lost. You 
can use the audible signal produced by an 
audio oscillator, or one produced by your 
VFO or dummy loaded transmitter in a re¬ 
ceiver. After all, the final test of any keyer is 
whether it sounds right. Because the PAK uses 
transistors in the output switch, it will be 
necessary to connect a diode in series with one 
lead of the audio oscillator. Connect the diode 
so that its cathode is fastened to the keyer 
positive output and its anode to the oscillator. 
The other lead from the oscillator will have a 
speaker or earphone in series with it and be 
connected to the keyer negative output When 
using an audible signal, adjust the trim con¬ 
trols in the same sequence as when using the 
scope. 

The connection of the PAK to your trans¬ 
mitter requires a little attention. Considering 
first connecting to a grid block keying system. 
In this case you will have to connect the keyer 
positive output terminal (Q1 collector) to 
ground, and the negative output terminal (Q3 
emitter) to the keying line. Connection into a 
cathode keying system will require that the 
keyer positive output terminal (Q1 collector) 
be fastened to the keying line and the ground 
to the keyer battery negative buss. In both 
cases the base, the cover, and the panels 
(chassis assembly) must be connected to 
ground for safety and shielding. 

You will find that the PAK will give you 
many hours of outstanding service with only 
one battery and its fine operation plus its cus¬ 
tom appearance will be admired by every one 
who gets the opportunity to use it. 

. . . K3QKO 
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Jim Kirk, W6DEG 
1551 Church St. 
San Francisco, Cal. 


Make the Most of Magazines 

And have fun doing it. 


II you throw your magazines in a pile, and 
then search for a back reference, only to find 
you have given it to a “bookkeeper,” you are 
not getting your money’s worth from maga¬ 
zine subscriptions. Definition of a “book¬ 
keeper”—One who borrows a book and keeps 
it. 

There is so much pleasure to be derived 
from magazines by keeping them in a handy 
file, and then having the year’s issues bound 
in a book. Of course 73, and some other mag¬ 
azines, sell binders, and you can pay to have 
them bound in a book, but all that costs 
money. Not only do s ou save money by doing 
it yourself, but a great deal of satisfaction and 
fun results. 

To start on the right path, and have fun 
doing it, as soon as you get the February issue 
of any magazine, measure one inch and a half 
from the top and the bottom—punch holes 
with an ice pick, starting a file as in Fig. 1. 


Jim is 71. He’s been a ham continuously since 
the wireless days of 1908. He was a pioneer 
broadcaster in the West with KFFR and still 
likes to build. Almost all of his ham equip¬ 
ment is home made, as are his desk, benches, 
files, color TV and electronic organ! 


NO 12 ANT. SOLID WIRE 
r' 



Fig. 1. Temporary magazine file. 


When you receive the December issue, you 
have material for a book, complete with index. 
You can be your own bookbinder, and turn out 
neat volumes, improving with practice. A tip 
here, take an old book apart to see how it is 
made. 

To make a book from magazines, first re¬ 
move the wires you used for a temporary file, 
then remove the staples. A magazine such as 
73 is a cinch to bind, because it consists of 
only one folio, stapled in the middle. Maga¬ 
zines put together as QST are, are more diffi¬ 
cult, because they consist of a bunch of folios, 
stapled on the ends and glued together. They 
are not impossible, though. You remove the 
staples, and then separate the folios. The front 
cover and back of QST are one piece. I cement 
the cover to the first folio and throw the back 
awav. It only contains an ad. (Forgive me, 
RCA). 

The next step is the construction, and use, 
of a sewing frame (See Fig. 2). Glue a folded 
piece of heavy wrapping paper (you can get 
it free) to the front of the January issue and 


electrician's oloth tape 



Fig. 2. Sewing frame for books. 


70 


73 MAGAZINE 




•ADD PUNCH AND CLARITY TO YOUR SIGNAL! 



INSTANTANEOUS LIMITING ACTION 
NO APPRECIABLE DISTORTION 
COMPLETELY COMPATIBLE WITH SSB 
TALK POWER GAIN AT LEAST lOdb 
OPTIMUM FREQUENCY RESPONSE 
INSTALLS IN MICROPHONE LEAD 
ALL SOLID STATE PRINTED CIRCUITRY 




COMDEL SPEECH PROCESSOR MODEL CSP 11 


A prototype of the CSP 11 has proved itself an effective communication aid on the amateur 
bands over several years. Its prominent feature is the instantaneous limiting action without 
the harmonic distortion which often makes the use of conventional speech clippers mar¬ 
ginal, particularly with SSB transmitters. Designed for relatively insensitive high Z micro¬ 
phones—a gain control is provided—the unit will enhance the intelligibility of voice signals 
considerably under difficult conditions. “MIL" design and construction is employed 
throughout for high reliability and long life. Power is obtained from internal batteries (6 
"D” cells—life exceeds 300 hours) or external source. Free brochure will be sent on 
request. 

PRICE: $111.00 POST PAID IN U.S.A. (Mass, residents add 3% tax) 

COMDEL INC.—>218 BAY ROAD—HAMILTON, MASS.-01982 


to the back of the December issue. If you 
want to be fancy, an art store will sell you 
pretty designed paper for this purpose, al¬ 
though the main idea is to buy as little as 
possible. Let your motto be—Use materials at 
hand. 

Place the first folio on the box under the 
frame, and punch holes in the folio witli an 
ice pick. Sewing it with white “button” thread 
is easy. After you have sewed a year’s issues 
together, place the “book” in a home made 
clamp, and glue the ends together, placing a 
bit of cloth or heavy paper to make it more 
solid. The glue can be glue flakes sold by- 
hardware and art stores. You dissolve it in 
water and heat it on the kitchen range. (When 
the XYL is out ) See Fig. 3. 

Buy an inexpensive piece of %" cardboard 
(called “chipboard” in art stores). Buy black 
upholsterer’s leatherette at a supply house. 
Use the thin cardboard the laundry puts in 
shirts for the center. (See Fig. 4. Take your 
hook from the clamp, when the glue is set, 
and place it on the covers and glue the front 
and back. The book can then be pressed under 
some heavy surplus equipment. 

When the book is done, an added refine¬ 
ment would be to draw the name of the book 
and the year, and have a glossy negative 


PAPER OR CLOTH 

= = if 



Fig. 3. Forming the book. 


photostat made. Cement ths label on the back, 
making your book easy to identify. A further 
refinement that is extremely helpful, is to go 
through your book, marking articles of ex¬ 
ceptional interest (such as this one!) with a 
little cardboard tab cemented to the page. 
This will be helpful in reviewing subjects. 

. . . W6DEC 
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Fig. 4. Back of the book. 
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! QUEMENT : 

• ELECTRONICS ■ 

| 1000 SOUTH BA5COM SAN JOSE, CALIFORNIA * 

* "Northern California's Most Complete Ham Store" 

■ SINCE 1933 I 


LIFE SUBSCRIPTION $40 

Limited Offer 

Act Now , . . and all that jazz 


Since the prices on everything are going up 
these days we thought it might be quaint to 
see if anyone really gives a hang about prices. 
73 costs $7.20 a year on the stands now and 
we’re selling more than ever. Of course our 
regular subscription rate of $4 per year can’t 
last much longer, obviously. We’ve held that 
price for a long time now and the magazine 
is a lot larger (and more interesting, I ween) 
than Brand Y at $5 per year. 

At any rate, for a limited time we will ac¬ 
cept lifetime (yours or 73’s) subscriptions to 
73 from licensed amateurs (none of that sub¬ 
scribing for the Jr. op stuff) with U.S. post 
office addresses (foreign postage is rough) 
until (according to the postmark) December 
24th (midnight) 1966. No discount for cur¬ 
rently running subscription . . . sorry about 
that . . . too much bookkeeping. And don’t 
forget to notify us on your demise. 

While this oiler is open to anyone, we. do 
particularly favor lifers who smoke, drink, and 
test poison gases for a living. Mail to 73, 
Petersborough, N.H. 03458. 


$40 enclosed. 


Name -...Call 


Address 


City_.State__ZIP_ _ 

(vy important) 
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John Schultz W1DCG/W2EEY 
40 Rossie Street 
Mystic, Ct. 06355 


A Coax Coaxial Antenna 

Here are two extremely simple and inexpensive methods for 
constructing a coaxial antenna, which may be used for home 
station or field-day use. 


The use of coaxial antennas has usually, ex¬ 
cept for some 10 meter commercial versions, 
been restricted to the VHF range because of 
constructional difficulties. The antenna has the 
same low-angle radiation characteristics and 
lack of feederline radiation qualities as a 
ground plane but is less conspicuous in ap¬ 
pearance because of the lack of radials. 

The usual base-supported coaxial antenna, 
made from tubing, is shown in Fig. 1. How¬ 
ever, a number of “field-day” type coaxial 
antennas can be made using only coaxial cable. 
Such construction is as inexpensive as possible 
and allows easy suspension of the antenna 
from a tree or other support. 

One of the earliest types of field-day coaxial 
antennas was a form used by the Army and 
called a “limp” antenna (Fig. 2). The coil on 
the bottom of the antenna was resonated to 
the antenna frequency and served to decouple 
the shield of the coax above it, thus allowing 
the shield to act as the skirt of a coaxial an¬ 
tenna. The coil was resonated either using a 
calculated chart or with the aid of a grid-dip 
meter. The difficulty of constructing a support 
for the coil plus the fact that the resonance 
of the decoupling coil was fairly sharp de¬ 
tracted somewhat from the usefulness of the 
antenna as a military field expedient. Dimen¬ 
sions are given for coils for 10 and 15 meters. 
By the way, if anyone knows the derivation of 
the term “limp” antenna, I would appreciate 
hearing about it. 



Fig. 1. Basic coaxial an¬ 
tenna. Making the skirt 
5% longer than the ra¬ 
diator improves band¬ 
width. 


Another expedient method of coaxial an¬ 
tenna construction I heard about was to re¬ 
move the jacket from a length of coax, loosen 
the shield, and then push the shield over the 
jacket on the remaining length of cable—thus 
using the shield to form a skirt (Fig. 3). The 
idea sounds extremely simple but when I tried 
it, I found it to work only with the larger 
cables (RG-S) and then only with a great 
deal of effort. 

In the frustrating process of trying the 
above method, I developed another extremely 
simple method of forming the skirt. Basically, 
the shield is slipped off from a larger size 
coax (RG-8) and then the shield is slipped 
over the jacket of a smaller siz.e coax (RG-5S 
or RG-59) and used as the skirt of a coaxial 
antenna. The shield, when it is placed over 
the RG-58 or RG-59 should be stretched 
smooth so it will “hug” the cable jacket. This 
process will elongate the shield somewhat and 
it should be remeasured and trimmed as neces¬ 
sary and then taped every few feet to prevent 
it from changing dimension. 

For a quick “field-day” setup, the jacket and 
shield can be removed from a piece of RG-58 
to the required radiator length and the skirt 
(RG-S shield) soldered directly to the RG-58 
shield. However, flexing will, over a period of 
time, tend to break the relatively small solid 
conductor of the RG-58 inside the dielectric 
where the skirt and shield join. Therefore, for 


Fig. 2. “Limp'’ type of 
coaxial antenna. For best 
results, the decoupling 
coil resonance should 
be checked with a grid 
dipper. 
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SHIELD PEELEO BACK 



Fig. 3. Peeling the shield of RG-8/U back over 
the jacket makes a fine skirt—if you have a 
great deal of patience! 


a more permanent installation, the use of a 
PL-259 plug and SO-239 receptacle should be 
used to make the joint between the radiator 
and skirt. The RG-58 can be connected to 
the PL-259 in the usual manner, using a re¬ 
ducer insert and the skirt soldered directly to 
the rear flange of the PL-259. A large solid 
or stranded conductor (the center conductor of 
the length of RG-8 from which the shield was 
removed or #14 copperwekl) is soldered to 
the SO-239 to form the radiator section (Fig 4). 

After using an antenna of this type on 15 
meters for some time, 1 decided to make a 
dual-band version for 10 and 15. My first 
thought was to place another skirt for 10 
insulated from and over the 15 meter skirt and 
add a 10 meter radiator section in parallel with 
the 15 meter one. Although coax is available 
to do this type of construction, I first tried 
adding only the 10 meter radiator section. 
The SWR was low (1.7 to 1) on 10 and the 
antenna performed well enough that I com¬ 
pletely forgot about adding the additional skirt. 
For perfectionists, however, RG-14 seems to 
provide the next usable shield size! 

The coaxial antenna should, of course, be 
vertically mounted for an omnidirectional pat¬ 
tern. However, there is no reason why it 
can’t be used horizontally also as a temporary 


Fig. 4. Use of a PL-259 
and SO-239 to make con¬ 
nection between skirt 
and radiator. Dimen¬ 
sions are as shown in 
Fig. 2. 


RADIATOR 


UN-MODIFIED 

RG-58 


i /4 A 




1/4 A 

* 




1/4 A 



1/4 A *5*/. 

lower skirt Jf ^ Fig. 5. Basic details of 
rg-58 shield here the double coaxial an- 

coax to xmtr tenna. 


antenna. The pattern will then be basically 
the same as a center fed dipole at the same 
elevation. For experimenters who have a bit 
of space, there is always the double coaxial 
antenna which will further improve low-angle 
radiation (Fig. 5). Note that the lower skirt is 
connected to the RG-58 at its lotcer end. 

. . . W1DCG 


Give “him” or “her” 
THE ALL-SEASON 






INCOMPARABLE 

~~biJbuMc. 


GREATEST VALUES EVER OFFERED 


The design, craftsmanship and 
technical excellence of Telrex — 

''Beamed-Power" 
"Balanced-Pattern" Rotaries 

have made them the standard of 
comparison throughout the world! 
Every Telrex antenna model is 
engineered, precision machined, 
tuned and matched, then calibrated 
for easy and correct assembly at 
your site for repetition of our 
specifications without ‘cut and 
try’ and endless experimentation. 


Also: Rotator-Selsyn-Indicator 
Systems, Inverted-V-Kits, 
Baiuns,” Towers, “Bertha” Masts, 
12-Conductor Control Cable 
and Co-ax. Send for PL67. 



Communication 

Engineering 

rex Laboratories 

ASBURY PARK, NEW JERSEY 07712, U.S.A. 
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Richard Factor WA2IKL 
115 Central Park West 
New York, New York 


Cheap DC To DC Conversion 

Need about an amp at 24 Yolts in your car? Like to run 
your 12 volt radio in your Volkswagen? This is for you. 


In mobile operation, it is frequently desir¬ 
able to increase the battery voltage to some 
higher value. Although this article will specifi¬ 
cally describe a unit for converting 12 V to 
24 V, the circuit can be used for other volt¬ 
ages up to about 35 with a power limitation 
of about 125 watts. The particular unit de¬ 
scribed is being used to power a transistorized 
transmitter which wouldn’t draw sufficient 
current with 12 V input. A smaller unit could 
be built to run a 12 V receiver in a Volks¬ 
wagen, a larger one to power some of the sur¬ 
plus 28 V equipment on the market. The cir¬ 
cuit is unusual in that it uses no rectifiers to 
change the ac to dc. In fact, it can be made 
to work with only three components! 

When I said that the circuit uses no recti¬ 
fiers, I was being somewhat misleading. In 
actual fact, the transistors that do the oscillat¬ 


ing also do the rectifying. To see how this can 
come to pass, let’s look at the circuit: Assume 
01 has just been turned on. There is a cur¬ 
rent in the upper half of the primary and 13 
volts is being developed in each half of the 
feedback winding. Summing voltages around 
the circuit, we have 13 volts between A and 
B, —1 volt between B and C (because of the 
forward conduction of the emitter diode), and 
12 volts (the supply voltage) between C and 
D. This gives a total of 24 volts between A 
and D. Although there is 13 volts developed 
in the other half of the feedback winding, it 
is not conducted because the emitter diode 
of Q2 is reverse-biased. When the core satu¬ 
rates, the current in the feedback winding re¬ 
verses and turns on Q2. 1 The relative polari¬ 
ties remain the same, so there is 24 V dc be¬ 
tween A and D, with the two transistors act¬ 
ing as a full wave rectifier. Cl is a filter ca- 



01 , 02 « general purpose 

POWER TRANSISTORS 

Tl * ARNOLD ENGINEERING 

NO. 5587-04 .375”. .375“ 
WITH 1.25' WINDOW 

PRIMARY - 58 TURNS NO. I6.CT 
FEEDBACK-68 TURNS N0.t8.CT 


Fig. 1. Schematic diagram of the 12 to 24 
volt converter. It’s good for about 1 ampere 
output at 24 volts. 



Here it is. The heat sink came from Meshna 
(#223) and cost 45#. 
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WTW News 



Gay Milius W4NJF at his station in Norfolk, 
Virginia. Gay sent in the first 100 cards for 
WTW and earned WTW Certificate Number 1. 
Besides his DXing activities, Gay serves as 
stateside QSL manager for several harried DX 
stations. 


Worked the World 

Certificates issued to 15 November 1966 

SSB WTW-200 

1 . 

Bob Wagner W5KUC 

SSB WTW-100 

1 . 

Gay Milius W4NJF 


2. 

Bob Wagner W5KUC 


3. 

A. B. Hopple W3DJZ 


4. 

Bob Gilson W4CCB 


5. 

Jim Lawson WA2SFP 


6. 

Joe Butler K6CAZ 


7. 

Warren Johnson W0NGF 

CW WTW-100 

1 . 

Vic Ulrich WA2DIG 


Bob Wagner W5KUC qualified for the first 
WTW-200 Certificate when he sent in over 200 
cards from countries worked since May 1st. 
A superb job of sorting out the rare ones; I 
wonder if that four element beam at 170 feet 
might have something to do with it? 


pacitor and R1 is for easier starting under no 
load. 

Transformer design can be found in an 
article by K2BQK. 2 I used the same core he 
did, which was an Arnold Engineering 5387- 
D4. If you wish to design for different volt¬ 
ages, remember that an extra turn or two 
should be added to the feedback winding to 
eompensiate for circuit losses and voltage drop 
in the emitter diode. Most of the precautions 
normally taken for preventing high voltage 
damage can be ignored since there is no high 
voltage present. Both windings were wound 
directly on the core using the spaces between 
one winding for the other. The toroid was then 
covered with one layer of electrical tape and 
mounted by its leads on two terminal strips. 

As can be seen from the schematic (Fig. 1), 
the entire dc output current flows through 
the bases of the transistors. Since the base 
current rating of most power transistors is one 
third to one fifth that of the collector current, 
the most economical use of this circuit would 
be to multiply the voltage about four times. 


If you need 24 V in a 6 V car, you’re in luck. 
If you want 24 V from 12 V, the circuit will 
be just as efficient but part of the capability 
of the power transistors is wasted since the 
collector current must be limited to twice the 
base current. Since I paid 29 cents for the 
pair. I don’t feel too guilty. If substantial 
power is required (over 30 watts), it is neces¬ 
sary to use auto radio transistors such as the 
2N174 or 2N443. It is not recommended that 
the output voltage be greater than 35 unless 
you’re sure that the transistors can withstand 
the voltage. It might be a good idea to put 
spike suppression capacitors from the base to 
the emitter of each transistor in this case. 

To those of you to whom 24 volts in the 
car is about as useful as one tube of epoxy, 
you can build one to amaze and mystify your 
friends. 

. . .WA2IKL 

’For a more extensive theoretical development of the 
saturated core oscillator, see V. C. Transformers , B. E. 
Harris. W6AXU; 73, Oct. 65, P. 102. 

-Design mul Construction of Mobile Power Supplies. QST, 
April 1960. 
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Sam Kelly W6JTT 
12811 Owen Street 
Garden Drive, Cal. 


Storage Batteries 

Whether you use new or surplus storage batteries , 
this article will provide you with much useful data. 


Storage batteries have been with us a long 
time. The Babylonians used them, but Allesan- 
dro Volta rediscovered the galvanic battery in 
1800, and Gaston Plante came up with the 
first lead acid storage battery in 1859. 

Until the advent of the solid state age, ama¬ 
teur use of storage batteries was usually lim¬ 
ited to trying to re-charge the family car bat¬ 
tery, or a once a year cumbersome field day 
exercise. Inexpensive surplus storage batteries 
have made really portable operation not only 
within the means of the average ham, but a 
real pleasure. 

Two types of storage batteries are generally 
encountered on the surplus market: Lead acid, 
similar to your car battery, and alkaline stor¬ 
age batteries. The most common alkaline bat¬ 
teries are the nickel-cadmium and the nickel- 
iron (Edison) cells. 

When buying a surplus battery carefully 
inspect the case for cracks. Check the terminal 
posts for looseness or signs of internal dam¬ 
age. Remember, there may be a good reason 



O 2 4 6 8 K) 

HOURS 

Fig. 1. Charge and discharge curves for lead- 
acid cells. 


for Uncle Sam to sell the battery! Buy the 
most recent battery possible (if they are 
dated). The negative plates of dry charged 
lead-acid batteries tend to oxidize rapidly on 
exposure to moist air, so look for the ones that 
still have the seals over the filler plugs. 

To get the best performance and life out of 
storage batteries requires careful maintenance 
and charging techniques. Dirt, corrosion and 
mechanical damage all shorten the life of a 
battery. 

Terminal corrosion is best removed with a 
stiff fiber brush. After the corrosion is re¬ 
moved, wash the battery with water contain¬ 
ing a mild detergent, and rinse with plain 
water. After replacing the connectors, coat the 
connectors and terminals with a light coat of 
cup grease or petroleum jelly to prevent fur¬ 
ther corrosion. 

Connectors should be the proper size to 
provide maximum contact area with the bat¬ 
tery terminals. Remember, lead has about 12 
times the resistivity of copper! Always loosen 
and spread the connector for easy fitting. 
Never drive connectors on with a hammer or 
mallet as this may cause internal battery 
damage if it doesn’t crack the case. 

It is necessary to use completely separate 
sets of hydrometers and syringes for lead-acid 
and alkaline batteries. The alkaline cells are 
readily damaged by impurities, especially 
acid. The Army even insists that completely 
separate sets of tools be used. 


Sam is an electronics engineer for the Inter¬ 
state Electronics Corporation. He has a BSEL 
from California State Polytechnic College and 
enjoys high frequency ham construction. 
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The electrolyte should he kept at the recom¬ 
mended level. If electrolyte is lost by spilling, 
replace it with electrolyte. If the loss is due 
to evaporation or electrolytic decomposition 
bring the level up with distilled water. Don’t 
use tap water as it may contain mineral im¬ 
purities harmful to the battery. 

Lead acid batteries 

These are by far the most common surplus 
batteries. The small 6 volt Sniper Scope units, 
and the cased 4 volt Marine Corps walkie- 
talkie units are most desirable. Most of these 
batteries come dry charged. Dry charged bat¬ 
teries are activated by addition of sulphuric 
acid electrolyte. This is usually available at 
local battery shops. The most common specific 
gravity is 1.280. The electrolyte should be at 
least 60 degrees F before filling. Fill slowly 
until the electrolyte fills about half the battery. 
Allow the battery to stand for 15 minutes. Tap 
it gently several times during this period to 
release the trapped gas. Continue to fill with 
electrolyte to the operating level. The battery 
should then be placed on a constant voltage 
charge (2.5 V/cell) until it is fully charged. 

Battery life is largely determined by the 
charge-discharge cycle, charging at too high a 
rate will cause the battery to heat up rapidly 
and gas excessively. This can damage the 
separators and buckle the plates destroying 
the battery. A temperature corrected hydrom¬ 
eter is desirable for checking electrolyte spe¬ 
cific gravity during operation and charging. 
An approximate state of charge can be found 
from the specific gravity. For most high dis¬ 
charge rate batteries, a specific gravity of 
1.280 represents full charge, and 1.100 com¬ 
pletely discharged. 

For constant voltage charging, the voltage 
should not exceed 2.75 volts per cell. For con¬ 
stant current charging the current should be 
approximately 10% of the rated battery capac¬ 
ity. 

Alkaline batteries 

Nickel-cadmium and nickel-iron (Edison) 
are the two alkaline cells commonly found on 
the surplus market. They have the same posi¬ 
tive plate material and use the same electro¬ 
lyte (Potassium Hydroxide). 

Unfortunately, all of the Edison cells I have 
found in surplus stores have been badly dam¬ 
aged. Thanks to design changes in certain 
anti-aircraft missile systems there is a good 
supply of new, small nickel-cadmium cells. 
These cells are of two types, the hermetically 
sealed type containing electrolyte, and the 



STATE OF CHARGE 

Fig. 2. Typical discharge curve for nickel- 

cadmium cell. 

dry charged type. If you get the dry charged 
type you will have to obtain vent plugs to re¬ 
place the shipping plugs or you will rupture 
the cases on charging. Vent plugs are packed 
in the carton with the cells, but they have a 
habit of getting lost in surplus stores. 

The potassium hydroxide electrolyte can be 
obtained from three sources: 1, Surplus. The 
electrolyte is packed in cartons ready for use. 
Read the label carefully. It should have fed¬ 
eral stock number FSN-6810-543-4041 printed 
on it. 2, Chemical supply houses. It can be 
ordered as a powder or in tablet form. Order 
potassium hydroxide, reagent grade and spe¬ 
cify that it is for batteries. You will need dis¬ 
tilled water to dilute it to the proper specific 
gravity. WARNING: Always add the potas¬ 
sium hydroxide to the water, never the water 
to the potassium hydroxide! Proceed slowly. 
The chemical reaction liberates heat which can 
cause the solution to splatter if you aren’t 
careful. Both the chemical and the solution 
are highly caustic. They will do a fine job of 
dissolving skin. It is quite poisonous so store 
it carefully out of the kids reach. Mix accord¬ 
ing to the directions, or approximately 9 
ounces of the powder to a quart of distilled 
water. The specific gravity of the solution 
should be 1.32. Check it with a hydrometer, 
but not the one you use lor lead acid bat¬ 
teries! 3. Your local druggist can make up 
small quantities for you. 

Fill the cells to the level mark, or just above 
the top of the plates using an electrolyte 
syringe or a large eye dropper. Tap and 
squeeze the cells to release the trapped air. 
Allow the cells to stand for at least 15 minutes 
before charging them. 

A rule of thumb is to charge the cells for 
15 hours at a rate equal to 10% of their rated 
service capacity (for a 10 amp cell the charg¬ 
ing rate would be 1 amp for 15 hours). The 
final charging voltage will be 1.45-1.50 volts. 

Since it is very difficult to determine the 
state of charge of these cells it is advisable to 
charge used cells in this manner before use. 
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Front view of the home-brew 10 A battery 
charger shown in Fig. 3. 


After charging the cells let them stand two to 
four hours before adding distilled water (if 
necessary) to adjust the electrolyte level. 

The cells are rated at 1.25 volts under nom¬ 
inal load. Open circuit voltage of fully charged 
cells runs about 1.33 volts. The voltage when 
loaded to the ten hour discharge rate ranges 
from 1.2-1.35 volts depending on state of 
charge. The state of charge cannot be deter¬ 
mined by measuring the specific gravity of the 
electrolyte. One method is to measure the cell 
voltage under load. The standard ten hour 
discharge rate is normally used. Table 2 
shows the approximate relation of cell charge 
to cell voltage. As you can see from figure 2, 
this is a very flat discharge curve. A more ac¬ 
curate way is to measure the current flowing 
into the cell when it is connected to a con¬ 
stant 1.50 volt source. If the current is less 
than 5 % of the 10 hour rating you can assume 
that the cell is fully charged. 

Paralleling of nickel-cadmium cells to in¬ 
crease the current capacity of the battery is 
not recommended. The internal resistance 
varies sufficiently so that it is difficult to pre¬ 
vent cells from over charging, failing to 
charge, and from reversing polarity. 

Charging 

Two methods of charging are commonly 
used for either lead-acid or alkaline batteries. 
They are the constant voltage and constant 
current methods. 

The constant voltage method is the easiest 
to use providing the charger has adequate ca¬ 
pacity. Initial charging rates for a fully dis¬ 
charged battery are high, running from 3-5 
times the 10 hour rate for nickel-cadmium 
batteries, and 6 times the finishing rate for 
lead-acid batteries. The advantage of constant 
voltage method is that it is difficult to over 
charge the battery. 

When using the constant voltage method 
on lead acid batteries you can take advantage 



Fig. 3. Battery charger schematic. 


of the “quick charge” technique used by 
service stations. A high percentage of the 
charge can be put back into the battery in a 
short period of time—if you are careful. The 
rule is to keep the charging rate (in amperes) 
less than the number of ampere-hours out of 
the battery. For example, if you have used 
the battery for two hours at a five amp rate 
you can charge it at a 10 amp rate. 

When using the constant current method 
care must be taken to prevent over charging. 
For lead acid cells this can be done by check¬ 
ing specific gravity of the electroIyte. For 
nickel-cadmium cells charge at the rated cur¬ 
rent until the cell voltage reaches 1.45-1.50 
volts. 

Fig. 3 is the schematic diagram of the bat¬ 
tery charged. It is a simple bridge rectifier 
device built into a case made from a BC- 
375-E tuning unit. A Variac provides continu¬ 
ous voltage adjustment, while the transformer 
provides isolation and voltage step down. All 
components except the rectifiers are mounted 
to the front panel. The rectifiers, on insulated 
heat sinks, are mounted to the cabinet. The 
meter serves a dual purpose, reading either 
voltage or current. 

A three wire power cable is used to provide 
added safety. This unit was built for less than 
half the cost of a 10 amp commercially built 
home tvpe charger. 

. . . W6JTT 



Interior of the battery charger showing parts 
layout. 
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Galaxy V 


L00K at your low Monthly Payment 

AFTER JUST s 5°-° DOWN 



Galaxy V 80-l0m Transceiver.(14.98)5420.00 

Galaxy 2000 Linear.(16.06) 450.00 

Galaxy COMM-I Transceiver.(17.69) 495.00 


Galaxy V 80-l0m Transceiver.(14.98)5420.00 

Galaxy 2000 Linear.(16.06) 450.00 

Galaxy COMM-I Transceiver.(17.69) 495.00 

AC35 AC Supply (IIOv only). 79.95 

AC35/220 AC Supply (I IO-220vAC). 89 95 

DC35 I2vDC Supply. 99.95 

RV-I Remote VFO. 69.95 

RX-2 Special VFO (MARS, etc.). 89.95 

Crystals for Special VFO. 6.50 

DAC-35 Deluxe Accessory Console. 99.95 

CAL-35 Crystal Calibrator. 19.95 

VX35 VOX. 29.95 

MMB Mobile Mounting Bracket. 7.95 

ZMM Hi-Angle Mobile Bracket. 3.00 

MS-1 Mobile Speaker. 2.99 

SC35 Speaker Console. 19.95 

NOX-I Novice Adaptor for Galaxy V. 24.95 

REJ-I Rejector Notch Filter. 39.95 

AC Supply for Above. 6.95 

CW-I CW Monitor. 29.95 




Terry Sterman, W9DIA 
Proprietor 


To get our 
deal on any 
new GALAXY 
equipment 

USE HANDY 
COUPON BELOW 



Ray Grenier. K9KHW 
Mgr. Mail Order Sales 


CHECK THESE GALAXY FEATURES: 

| | 300 watts — conservatively rated 

| | “Smallest" of the hi-powered transceivers 

| | Selectable Sideband 
n 2.1 kc McCoy Filter 
| | Complete 80-l0m Coverage 

|~*1 Stability — Personal Drift Chart of every 
Galaxy V that comes off the line goes 
with the unit to its new owner 


ORDER TODAY! - DIRECT FROM THIS AD! 


Order $50 or more of new Galaxy Equipment & 
we’ll ship PREPAID (our expense) in USA. 



AMATEUR 

ELECTRONIC 

SUPPLY 

4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone (414) 442-4200 


MILWAUKEE STORE HOURS: Mon & Fri-9 am to 9 pm; 

Tues. Wed. Thurs - 9 am to 5:30 pm; Sat-9 am to 3 pm 


IMPORTANT! - Be sure to send all Mail Orders and 
Inquiries to our Milwaukee store, whose address is 
shown above. VISIT — Please do not write the fol¬ 
lowing Branch stores — they are set up to handle 
walk-in trade only- 


CHICAGO, ILLINOIS 
6450 Milwaukee Avenue 
Phone (312) 763-1030 


ORLANDO. FLORIDA 

19 Azalea Pk.Shpg.Ctr. 
Phone (305) 277-8231 


CHICAGO & ORLANDO STORE HOURS: Mon, Wed, Thurs - 

12 to 9 pm; Tues & Fri- 12 to 5:30 pm; Sat- 10 am to A pm 


To: AMATEUR ELECTRONIC SUPPLY 
4828 West Fond du Lac Avenue 
Milwaukee. Wisconsin 53216 C 

I am interested in the following new equipment: 


I have the following to trade: (what’s your deal?) 


Ship me the following New Equipment: 


I enclose S_ I will pay balance (if any) 

□ COD □ 1 year Q 2 years Q 3 years 


Name_ 

Address 


City. 


Stale. 


.Zip. 


I I Send Reconditioned Equipment Bulletin 
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Wayne Green KC4AF 

Navassa Revisited * 


For about two years now I’ve been trying 
to get the U.S. Coast Guard to give permis¬ 
sion for ine to return to Navassa Island for 
a short DXpedition. They have steadfastly 
refused, giving no real reason for the refusal. 
Dick. W0MLY, has been after them about 
this, too, and he believes that the problem is 
a 75 meter phone ham among the top echelon 
oi the Coast Guard who has decided that 
DXpeditioners can just drop dead. I find this 
hard to believe, hut I do admit that we have 
been faced with what has seemed like a sense¬ 
less decision to keep DXpeditions off Navassa. 



Don W9WNV (standing) and Herb K1IMP 


Navassa is a small island about one mile in 
diameter lying between Jamaica and Haiti in 
the Caribbean. It has no beach and can only 
be mounted by climbing a very difficult steel- 
rope ladder set in a slight indentation in the 
otherwise unbroken cliff that runs all around 
the island. Fortunately for us hams the Coast 
Guard has a winch set up. Back in 1958 when 
six of us mounted Navassa (with Coast Guard 
permission) we hauled our gear up with this 
winch. At that time I got the call KC4AF. The 
station was set up and operated for four days 
and made over 7000 contacts during that 
time. 

No one has set up on Navassa since our 
little visit in 1958 and by now quite a 
few fellows “needed” Navassa. Don Miller 
W9WNV decided not to wait around for the 
Coast Guard to give its permission. He and 
Herb Kline K1IMP stopped off there for a 
short visit and signed K1IMP/KC4 instead 
of getting a regular KC4 call, which is only 
available with Coast Guard permission. We ll 
get the full story of their visit later, but 1 
understand that it didn’t take the Coast Guard 
long to send a plane down to see what was 
going on. Well all he interested in hearing 
about how the CG went about prying them 
loose from the island while the pileups were 
still in progress. 



Operating position on Navassa 
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The Dependable Line of 

ANTENNAS 

MOUNTS 


MODEL 

232C 


MODEL 
32 1 C 


232XC Base Mount Heavy Dutv Double Tapered 

Spring Coax. Conn ... 9 85 

232XSSC Base Mount Heavy Duty Double Tapered 
Spring Spec. Stainless Coax Conn . . 14 95 
321 or 32IC Base Mount Where no spring desired 
with spec, rigid type ball joint.7.95 


This is a shot on the St. Peter and St. Paul 
Rocks (PY0XA), another recent Miler DXpe- 

dition 


DELUXE ULTRA-HI "Q" COILS 

Extremely efficient for SSB operation and with power units. 


New design for higher ' Q . top efficiency and lighter weight. 
No aning with high power transmitter*. For u>e with 3 ft. 
base section and 60* whip 


15 meter 

$ 6.95 

2371 Ke. 

515.95 

20 meter 

6.95 

27MS Ki. 

f 5.95 

10 meter 

8.95 

27OK Ke. 

15.95 

7 5/SO me h r 

9.35 

1507.5 Kr. 

10.95 

1 oo meter 

14.95 

r.K5 Ke. 

10.95 

2251 Ke 

15.95 

•1325 Ke 

10.95 

DEPT. 73 

AREA CODE 213, 

731-2551 


Notice the defaced government property. For 
shame! 

Don reported that lie looked all over for 
my W2NSD call letters on the landing spot 
so he could blank them out with his. Heh, heh! 
I didn’t put my call there, just on the photo 
I printed on the cover of CQ at the time. Don 
came armed with a big bucket of paint and 1 
sec by the photos that he and Herb did put 
their calls all over everything. Tsk, tsk, fellows 
. . . defacing government property. 

. . . Wayne 


No. 444 No. 445 No. 446 

Universal Mount Mount 

$17.80 $7.95 $13.45 


4125 W. JEFFERSON BOULEVARD 


LOS ANGELES. CALIFORNIA 90016 
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Happiness Is A Swan On Christmas 


I have written a great deal about Swan in 
the past year, my ads having appeared in 73 
Magazine, and other magazines as well. Suffice 
to say that I consider Swan to be the over¬ 
whelming choice in America today for small 
transceivers More Swans have been sold than 
all of the other brands put together and this 
is not an exaggeration. The fundamental rea¬ 
son why America has taken to Swan is the 
fact that you get the most for your money in 
this set—the maximum frequency coverage, 
the most power, and the greatest choice of 
options on accessories. Swan is an attractive 
piece and Swan sounds good when you listen 
to it on the air. 

We carry the complete Swan line, and be¬ 
cause we keep in close touch with the factory, 
we can introduce new models to the public 
before other distributors can. For example, we 
have sold more of the Model 250 6-meter side¬ 
band transceivers than any other dealer as of 
October 1966, and we will shortly have the new 
6-meter kilowatt linear with 2000 watts of 
PEP. This will sell at $543. with tubes. 

The largest seller continues to be the model 
350. This is a 5-band complete-coverage trans¬ 
ceiver providing AM, CW, and sideband opera¬ 
tion. Its companion is the Model 400. Let me 
describe the difference between the two. The 
350, with an appropriate power supply is a 
complete package requiring only a microphone 
and a suitable load. The Model 400 requires an 
external VFO in addition to a power supply, 
microphone and load. In other words, the 350 
has a VFO; the 400 does not. The 350 was de¬ 
signed to be a basic set, providing the means 
for the owner to add the accessories of his 
choice. For example, with the 350 you can pur¬ 
chase a calibrator at $19.50. This will enable 
you to have lOOkc markers throughout the 
set’s spectrum and it is easy to install—takes 


only about an hour. If you are one of those 
rare fellows who wants to defy convention and 
operate on the opposite sideband from most 
of the gang, the other sideband kit is available 
for only $18. Ordinarily, of course, the 350 
comes through with lower sideband on 80 and 
40, and upper sideband on 20, 15, and 10. By 
contrast, the Model 400 includes the calibrator 
and the opposite sideband and a built-in 
speaker. You might think of the 400 as being 
a deluxe version of the 350. The price of the 
350 and the 400 is the same—$420 each. Oh 
yes, I forgot a most important part—the 
transistorized VOX. The model 400 includes 
the VOX, but it is an accessory for the 350 
and costs $35. 

If you want to do it up brown and get the 
400, there is a choice of three oscillators or 
VFO’s. You can get the Model 410 which is 
essentially the same VFO as is normally found 
in the 350. This costs $95 but, unlike the 350, 
it provides for 8 ranges of 500 kc each with 
calibration better than 5ke on each band. The 
second is a crystal-controlled MARS oscillator 
which will enable either the 350 or the 400 to 
reach any frequency from 3 to 30 megacycles, 
and is available for only $45, less crystals. The 
third oscillator is the mobile model 406B sell¬ 
ing at $75. This, in reality, is a control box 
and VFO combination. When used with the 
400, it permits operating the transceiver in the 
trunk of the car and the controls themselves 
can be conveniently mounted underneath the 
dash. It is very small and compact. It includes 
an RF gain control, a jack for the microphone, 
etc. Another accessory is the remote control 
kit for trunk mounting of either transceiver. 
This is only $25. 

One of the specific reasons why hams like 
Swan is the flexible design of the power 
supply. The standard supply, their model 



Swan 400 














































117XC, sells for $95. It includes a small 
speaker, a phone jack, and a neon indicating 
light, and, of course, it matches the style and 
dimensions of the 350 and 400. It may be used 
with either the 350 or the 400 and, by the 
way, many of you hams have learned to your 
disappointment that you cannot easily make a 
supply to do this specific job. The reason why 
the Swan supply is unique is that it has the 
ability to deliver a hundred volts of bias at 100 
milliamperes. Additionally, it provides 12 V 
DC at 250 mils for operating relays and, of 
course, the conventional 800V and 300V. But 
don’t let me stop here. The Swan concept on 
power supply engineering makes it possible 
for you to use this same supply if you want 
to operate mobile. All you need do is to pur¬ 
chase their Model 14X for 12V grounded nega¬ 
tive applications or their Model 14XP for 
grounded positive cars, and then plug this 
module into the back of the standard power 
supply. Some of you will only want to operate 
mobile, especially those who are on the road 
all of the time. Swan has the answer: Don’t 
buy their console with the speaker and phone 
jack. Just buy the DC module and the basic 
AC supply. This is their model 14-117 and 
costs only $130, and, if you start out like this 
and later wish to convert, you can buy the 
matching console for only $20. 

I think, when you evaluate the cost of other 
manufacturers’ products, you will find it less 
expensive to put the Swan in the car to start 
with than other brands and certainly far less 
expensive to get a combination supply. 

The 6-meter 250 has created a storm here in 
the East and more and more model 250’s can 
be heard nightly around 50.110. The price on 
the model 250 is only $325 which makes it pos¬ 
sible for the average ham to get on side band 
for less than the price of AM models of com¬ 
parable power. Indeed, a one popular AM unit 
provides only 48 watts of input at a price of 
$367. Here is a chance to get 250 watts of 
sideband operation for only $325 plus the price 
of a Swan supply. The Swan 250, like the 
other Swan models, uses a transistorized VFO. 
The basic oscillator is multiplied by three, iso¬ 
lated and amplified, and then when added to a 
10.7 megacycle filter produces output at the 
desired 6-meter frequency. By going down to 

HERBERT W. GORDON CO. 

Woodchuck Hill, Harvard, Mass., 01151 
Telephone 617-456-3548 


13 megacycles, Swan achieves a relatively high 
order of stability. They have a separate con¬ 
trol for audio gain and RF gain. They have a 
noise limiter for impulse-type noise such as 
spark plugs or static, and they have available 
a special calibrator for 6-meters. This uses a 
500kc crystal and can be added for only 
$19.50. 

Swan’s Mark I linear complete with tubes is 
$543. It is styled as per the accompanying 
photograph to match the appearance of their 
transceivers. The unit will operate cool with 
a pair of 3-400Z’s and produce a maximum 
rating of 2000 watts PEP input. In other 
words, you can run a thousand watts of DC 
input. This is a modern air-cooled unit with 
solid state rectifiers engineered as a mate to 
the models 350 and 400. 

We have the other Swan products in stock 
including their antennas, and we hope to have 
their model 500 transceiver when it is first 
brought out. Swan products are guaranteed 
both by the manufacturer and ourselves and 
we are proud to state that without exception 
all Swan service has been accomplished in our 
own well-equipped shop. Swan transceivers 
have a velvety smoothness about them; they 
are easy to tune; they are engineered to pro¬ 
vide the maximum safety for their finals, and 
if you use them into a proper load, you will 
have one of the best pieces of communications 
gear available. 


Swan Mark I Linear 
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Cylindrical parabola. 


Jim Kennedy K6MI0 
2816 E. Norwich 
Fresno, Calif. 



Illumination and Parabolic 
Antenna Design 

Most moonbouncers are using or intending to use parabolic reflectors as an¬ 
tennas in their attempts to further the boundries of amateur radio. Here's 
some discussion of their problems from a well-qualified author. 

In the UHF spectrum, the practical level 
of antenna gain attainable with a colinear 
broadside array reaches a limit around 20 dB. 
Above this value the number of elements and 
the associated feedline phase problems multi¬ 
ply at a fearsome rate. Higher gains are 
certainly possible, but difficult to achieve. The 
same is the case for the various other types of 
arrays in common use by amateurs today. 

It is because of these same problems that 
the use of parabolic antennas has become so 
extensive in the UHF and microwave region 
by the commercial services. The parabolic re¬ 
flector’s ability to focus the energy that strikes 
its surface to a small point reduces the number 
of elements required to a very few. 

As activity on UHF has increased there has, 
naturally, been an increase in interest in the 
various types of parabolic reflectors. This 
situation has been further inhanced by the 


On frequencies above about 300 MHz, high 
antenna gain becomes increasingly more dif¬ 
ficult to achieve with multi-element arrays. 
This is due to a number of factors which are 
the result of a common cause—the shortness of 
the wave length. 
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occasional appearance of parabolic reflectors 
on the surplus market. 

Parabolic reflectors 

Basically, there are two types of parabolic 
antennas: the cylindrical and the paraboloid of 
revolution. 

The cylindrical parabola is simply a sheet of 
reflecting material bent into a parabolic shape 
in one plane only, and is the easiest to con¬ 
struct. It concentrates all the reflected energy' 
on a thin focal line. The feed antenna must be 
an array' of radiating elements fed in phase and 
placed on this focal line. There should be a 
half wavelength array for each half wavelength 
of reflector length in the non-parabolic plane. 

The paraboloid of revolution is the more 
familiar type of reflector. Here the surface has 
a symmetrical parabolic shape in all planes. As 
this type concentrates all the reflected energy 
to a single point, it is the easiest to feed. It 
requires only one feed antenna at the focal 
point, rather than several on a line. 

In either case the distance to the line or 
point of focus is called the focal length and is 
derived from the general parabolic equation: 

X- = 4FY 

so that 

I- = X 2 /4Y 

where F is the focal length and X and Y are 
the base line and deviation from the base line 
respectively. 

Illumination 

One of the most important considerations in 
designing a dish or putting a surplus dish into 
service is that of illumination. 

In order to make proper use of the reflector, 
it is very important that the feed antenna place 
all of the available rf energy on the reflecting 
surface. This process lias been likened to light 
optics and, hence, it is, quite appropriately', 
described as “illuminating” the dish with rf. 

The ideal situation would be a feed antenna 
which produced a beam pattern such that the 
rf was distributed evenly over the entire dish 
surface but stopped, completely, just at the 
edge of the dish, so that no energy' “spilled 
over.” 

If the beam is too narrow, all the energy 
will strike the dish, but the portion illuminated 
will be less than the full dish and hence, the 
gain is reduced. The result is the same as using 
a smaller dish in the first place. 

Should the beam pattern be too wide, the 
entire dish will be illuminated, however, part 
of the energy will miss the dish. This spilled 



to o 30 


CORRECT UMOER OVER 

Fig. 2. Various degrees of illumination and 
typical associated overall antenna patterns. 

over energy is lost and, hence, the gain is re¬ 
duced. Spill over also causes side lobes, as the 
antenna will radiate energy in some other 
direction besides the main beam out the front 
of the dish. Fig. 2 illustrates these three situa¬ 
tions and shows antenna patterns that might 
be expected. 

It is well to recall that the ideal situation 
described—a perfectly uniform beam which 
suddenly and completely stops just at the edge 
of the dish—is a physical impossibility. In 
reality, the intensity of the beam pattern of the 
feed antenna will taper gradually', rather than 
remain uniform or stop suddenly. This itself 
generates some other problems which will be 
taken up later, but, for the moment, the ideal 
situation is of help to demonstrate the basic 
problem of illumination. 

It can be seen then, that the angle between 
the focal point and the edge of the dish 
assumes a degree of considerable importance. 
If the angle is either too great or too small for 
the pattern of the feed antenna, the maximum 
available gain is not achieved. 

Suppose, for example, you wished to build 
a dish 10 feet in diameter. Let us further sup¬ 
pose that you have a feed antenna which will 
produce an “ideally” shaped pattern 110° wide. 
It will then be necessary to select the dish 
curvature so that the focal length will be such 
that the 110° angle will just touch the edges 
of the dish. The required focal length in this 
particular case is 5 feet. Just how this value of 
focal length might be obtained will be dis¬ 
cussed in some detail later. 

As it was mentioned earlier, the beam pat¬ 
tern of a real feed antenna does not have 



IQCttL PATTERN REAL PATTERN 


Fig. 3. Typical ideal and real dish feed pat¬ 
terns. 
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F/D 


Fig. 4. Effective aperture versus focus-diam¬ 
eter ratio for the paraboloid of revolution. 

“ideal” shaping. The intensity is not uniform 
and its boundaries are not sharply defined. The 
intensity tapers off gradually and boundary 
limits can be assigned only arbitrarily. (A real 
and the ideal feed antenna pattern are com¬ 
pared in Fig. 3.) This situation complicates the 
selection of the focal length or feed pattern 
considerably. 

The feed antenna’s tapering field means that 
energy reflected at the edge of the dish strikes 
the feed antenna at an angle where its response 
is lower than maximum and hence, this energy 
will be weaker than if the same amount of 
energy had been reflected by the central por¬ 
tion of the dish. Consequently the tapered feed 
field causes the gain of the dish to be less than 
the ideal value. This effect is the same as under 
illumination, except that it occurs gradually. 

The fact that the tapering field has no 
sharply defined boundaries means that there is 
likely to be some energy radiated at wide 
enough angles so that it will miss the dish and 
hence, become spill over energy. 

The final value of the desired illumination 
angle is a compromise under illumination and 
spill over. The whole approach is, in turn, a 
compromise between maximum gain and 
minimum sidelobes. 

In approaching parabolic design from the 
amateur’s standpoint it would seem that the 
latter compromise should be to design the 
antenna for maximum possible gain with no 
consideration for sidelobes, except that they be 
low enough not to affect the gain of the 
antenna ( — 10 dB or more). This lays the 
ground work for the first compromise. 

While it is not the purpose of this article to 
delve very deeply into the mathematical 
aspects of this problem, and, we have, in fact, 
already side-stepped some of the physics in¬ 
volved, for the sake of simplicity (mainly the 
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question of diflraction and its relation to side- 
lohes), for those who enjoy such discussions, 
an attempt will be made to provide some in¬ 
sight as to just how the gain parameters, to be 
given shortly, are derived. 

The nomenclature in this area of physics 
seems to be somewhat less than universal and 
often ambiguous, as many of the same terms 
are used by different authorities, but often to 
describe different things. The liberty will 
therefore be taken to add to this confusion by 
inventing two more names—taper factor and 
spill over factor. 

Deriving the taper factor is a bit com¬ 
plicated and it will not be attempted here. 
This factor is the one which expresses the 
efficiency of the reflector in view of the taper¬ 
ing of the field toward the edges of the dish. 

Tl le spill over factor is merely the ratio of 
power incident on the dish to the total power 
radiated by the feed antenna. 

The product of these two factors is the over¬ 
all efficiency or effective aperture (to use an¬ 
other of those ambiguous terms), A T , ; , of the 
dish and, as such, is the factor by which the 
actual gain of the dish is related to the ideal 
gain of the dish. It will be seen that this factor 
will vary up to maximum value of about 0.82, 
in theory, at least. 

It is probably apparent from this discussion 
that the exact shape of the feed antenna curve 
will have considerable effect on the results 
obtained with a given dish. As the shape of 
the curve varies with different feed antennas, 
the parameters will not be the same for dif¬ 
ferent types of feeds. It is also true that the 
parameters for a paraboloid of revolution and 


a cylindrical parabola are somewhat different. 

In Figs. 4 and 5 the effective apertures for 
the two types of parabolics are plotted for 
various types of feed antennas as functions of 
the ratio focal length to dish diameter, after 
the derivations by Fradin. 1 

As the derivation of the various plots is 
somewhat involved, only three types of feed 
antennas are considered here. These are, how¬ 
ever, the most common types; the dipole, the 
dipole and parasitic rellector, and the dipole 
and screen or plane reflector. A rule of thumb 
approach for other feeds will be given shortly. 

The discussion of illumination has, up to 
this point, been in terms of proper feed angle, 
however, as it greatly simplifies the actual 
design of the dish. Figs. 4 and 5 are given 
in terms of the proper ratio of focus to di¬ 
ameter which gives the proper angle for the 
desired feed type. 

It will be noticed that the maximum effec¬ 
tive aperture attainable in a paraboloid of 
revolution with the given feed types is in the 
neighborhood of 0.78 using a dipole and 
parasitic reflector. This occurs when the F/D 
is about 0.44. This is very nearly the maximum 
value attainable with any practical feed. A 
very carefully designed waveguide horn feed 
do only slightly better. 

It will be noted that for simple feed types, 
the cylindrical parabola actually can perform 
slightly better than the paraboloid of revolu¬ 
tion, as it turns in a value of 0.82 with a 
dipole and screen reflector when F/D is 
around 0.5. 

!. A. Z. Fradin, Microwave Antennas, Chap. 3, 7. 
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Another interesting feature of this reflector 
type is that the simple dipole can produce 
an effective aperture as high as 0.7, if the 
reflector is “wrapped” around it with a F/D 
of 0.08 or so, whereas, the simple dipole can 
produce no more than 0.37 with a paraboloid 
of revolution for any F/D. The reason for 
this lies in the fact that the paraboloid of 
revolution has its illumination tapered in all 
planes and hence, is in a sense less efficient 
than the cylindrical parabola which need only 
be tapered in one plane only. It serves the 
purpose of a simple passive reflector in the 
non-parabolic plane. It should rather be noted, 
however, that this apparent profit in efficiency 
is bought at the expense of complexity in 
the feed antenna as a large antenna of this 
type which requires a number of dipoles in 
phase along the focal line rather than one 
dipole at the focus point as in the case of 
the paraboloid of revolution. 

The sidelobes for the maximum gain con¬ 
ditions for both types of reflectors are on the 
order of —16 dB which should be most ac¬ 
ceptable for practically any amateur applica¬ 
tion. 

If some other type of feed is used which 
produces patterns different from the examples 
given (for instance, a wave guide horn), the 
optimum effective aperture will be realized 
when the feed antenna field intensity is about 
—5 dB at the angle corresponding to the edge 
of the dish. If the field intensity of the antenna 
feeding a paraboloid of revolution is not the 
same in both planes, the angle should be such 
that the average of the two intensities is 
about —5 dB. This is only approximate, but 
it will work well for most conventional feed 
systems. 

It should perhaps be clarified, in this respect 
that there is a difference in the nomenclature 
between the presentation here and those found 
in some other sources. It has been indicated 
here that the field intensity of the feed 
should be about —5 dB for maximum A E and 
gain. This is to say that if an ordinary polar 
field pattern plot is made on the feed antenna 
by rotating it and noting intensity readings 
at a fixed point some distance from the an¬ 
tenna, the maximum A E will ordinarily occur 
when the dish subtends an angle equal to 
the —5 dB beamwidth of that plot. However, 
this —5 dB is not the field intensity actually 
incident on the dish surface jtself. The power 
from the feed must travel further to reach 
the edge of the dish than it does to reach the 
center and hence, the actual feed intensity 
on the dish surface, due to the inverse square 
law, as well as the original feed pattern, is 


around —8 to —10 dB. In as much as the o 
dB beamwidth of the feed antenna is any 
easier quantity to measure in the field, this 
approach has been suggested here for design¬ 
ing feed systems other than the types stated. 

Designing the antenna 

To use the effective aperture graphs to de¬ 
sign a new antenna, one must decide what 
type and of what diameter the dish is to be 
and then, what kind of feed is to be used. 
Then multiply the diameter by the F/D which 
corresponds to the maximum effective aperture 
for that feed type and you have the focal 
length desired. 

At this point you plug the focal length, F, 
into the previously mentioned formula for a 
parabola 

X- = 4 FY 

and solve for the various Y points and you 
have the measurements of the dish. 

For example: it was desired to build a 
cylindrical parabola 8 feet square. The diame¬ 
ter in the parabolic plane was, then 8 feet 
(the diameter in the other plane is superflous 
to the effective aperture). It was desired to 
use a dipole and plane reflector array as a 
feeder, hence, from Fig. 5 the optimum F/D 
is about 0.5. As 

0.5 x 8 feet = 4 feet 
the focus is established as 4 feet. 

The general parabolic formula then becomes: 

X- = 16 Y or X-716 = Y 
and, supplying values of X for every foot out 
to the 4 foot mark we make table or graph, 
as in Fig. 6, showing the curve of the dish 
(in actual practice 6 inch intervals were used). 
All that now remains is to construct a dish 
with this curve. 

Such an antenna was actually constructed 
and was described in detail in an earlier 
article. 2 This antenna did, in fact, perform 
very nearly as predicted, having side lobes 
that measured almost exactly —16 dB and an 
effective aperture in the neighborhood of 0.70 
or about 85% of the predicted value. 

On the other hand, if one wishes to put 
an already constructed dish, such as a surplus 
unit, into service, it is necessary to measure 
the dish to find its diameter and corresponding 
X and Y values. The X and Y values at any 
point may be plugged into the parabolic for¬ 
mula to provide the focal length: 

F = X 2 /4Y 

Now that both the diameter and focal length 

2. Jim Kennedy, "Tlie Big Sail,” 73 Magazine, (August. 
J965>. 50. 
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are known the F/D of the disli is known. We 
may now' refer to the appropriate graph and 
select whichever feed system provides the 
greatest effective aperture and, of course, the 
graph tells what that value is. 

For example: a surplus paraboloid of revolu¬ 
tion obtained which w'as 8 feet in diameter. 
At the edge of the dish (X = 4) the Y value 
was 16 inches or 1.33 feet, as 

F = X-/4Y = 16/4 x 1.33 = 3.33 feet 



5SSE 


F/D 

Fig. 5. Effective aperture versus focus-diam¬ 
eter ratio for the cylindrical parabola. 


The focal length was 3' 4", and F/D = 3.33/8 
= 0.415. Referring to Fig. 4 we find that the 
dipole and plane reflector will produce the 
maximum effective aperture for the F/D and 
this aperture should be around 0.77. 

An example of a further applications: it 
was desired to enlarge the above antenna to 
13 feet; if this could be shown to be worth¬ 
while. The X and Y values for the new portion 
were plotted and it was found that the new 
F/D was 0.25, that is, the feed would lie on 
the same plane as the mouth of the dish. At 
this F/D, the graph show's that the best feed 
is now the dipole and parasitic reflector and 
that the effective aperture is about 0.62. 

As the new dish was bigger but also less 
efficient, it remained to be seen whether there 
was any advantage in enlarging the dish. The 
gain of a dish is proportional to the product 
of the area and the effective aperture and, as 
the area is proportional to the square of the 
diameters, the ratio of the gains was: 

(13) 2 x 0.62 

-= 2.1 = -f 3.2 dB. 

( 8 ) 2 x 0.77 

Therefore, enlarging the dish would more 
than double the gain and hence, in this case, 
the modification was well worthwhile. 
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X 

o' 

i' 

2' 

3' 

4' 

y 

0" 

v«" 

3" 

6 V 

12" 


Fig. 6. Table showing x and y values computed 
for various points along a parabola with a 4 
foot focus. See Fig. 1. 


Gain 

As just mentioned the gain of a dish is 
proportional to the area of the reflector times 
the effective aperture. In precise terms the 
gain over an isotropic radiator is given by the 
formula, 

Gi = A e (12.6) A/;.-' 

where A E is the effective aperture, A is the area 
of the dish, A. is the wave length in the same 
units as A, and G t is a power ratio, not dB. 

The gain in decibels is given by 
G jb = 10 log 10 Gj 

The gain of the dish over a dipole is 2.2 
dB less than that over an isotropic radiator. 

The maximum values of A E and, hence, 
gain derived here are somewhat higher than 
values generally found in many of the hand¬ 
books and other sources in common use. It 
was found that while many readily admitted 
that the effective aperture was variable and 
was usually between 0.5 and 0.7 of those 
checked few mentioned why and not men¬ 
tioned how. Many of the gain formulas and 
graphs in these sources are based on an A E 
of 0.55. This value is commonly used in radar 
systems. It is achieved by slightly under illu¬ 
minating the dish in order to reduce the side- 
lobes somewhat. This is done at some expense 
in gain. Furthermore, there are a number of 
factors which will, in practice, reduce the 
actual gain or A E from the theoretical value 
derived from the graphs. 

The manufacturing tolerance of the dish has 
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a definite effect on antenna gain. If the RMS 
tolerance remains under 0.1 wavelengths, the 
gain should be within 1 db of the maximum 
value. 

It is well, too, to caution that the A E values 
shown are presented with the assumption that 
there are no ohmic losses in the feed system 
and that the reflector is a perfectly reflecting 
surface. Neither of these factors will affect the 
va'ue of the optimum F/D, but it will act to 
lower the actual A E value by reducing the 
overall gain. 

Ohmic losses in the feed system can be 
held to a quite small value by the usual 
methods of using low loss materials such as 
copper with silver plating or a lacquer coating 
in the radiating elements. 

The reflectivity of the dish surface is a 
function of its surface conductivity and its 
RF porosity. A high conductivity metal like 
silver or copper will produce a superior re¬ 
flector to a metal like steel or aluminum, 
however, solid silver dishes are rather rare 
and steel and aluminum are quite reasonable 
substitutes. The surface should be protected 
from corrosion by a coat of paint or lacquer 
or be of galvanized or dipped material. 

Porosity becomes a factor when the reflect¬ 
ing surface is a meshed material such as hard¬ 
ware cloth. If the openings in the mesh are 
0.25 wavelengths or less the porosity is prac¬ 
tically nil and practically all of the power will 
be reflected; whereas, if the openings are of 
the order of 0.5 wavelengths or more, the 
porosity is nearly 1 and almost all of the 
power will pass through the screen rather 
than be reflected by it. 

All these factors operate to lower the gain 
and A e though, with careful design, they can 
be held to a minimum and actual A E ’s in the 
range of 70 to 80% of theoretical values in 
Figs. 4 and 5 should be attainable. 

.. . K6MIO 


$12.95 W2AU $12.95 * FOUR PURPOSE BALUN 
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Gus Browning W4BPD 
Cordova, S.C. 


Gus: Part 18 


In the last episode 1 was on my way to the 
Chagoes and the ill-fated /YQ8 ’ operation. I 
use the term “ill-fated” loosely here since as 
explained in my last episode I think I was 
about as legal as was possible at that time, 1 
did not know I was being stabbed in the back 
by a brother ham (the word “brother” is used 
loosely, too!). I hear over the air that Harvev 
Brain is thinking about leaving VQ9. Well, 
lets wait and see about that before we ah—ah 

—ahh . Anyway I was on the way to VQ8C 

and I had a FB trip there with my fish- 
catching antenna. 

The Chagoes, you know, consist of some 
200 islands. We passed many very small ones, 
each covered with coconut palms loaded with 
coconuts. Looking at the captain’s charts 1 
could see that the ocean was very shallow in 
many places so the captain had to do some 
real navigating. We landed at Diego Garcia, 
an island some 20 miles long and a mile 
across. I was surprised to see how much work 
they had done to make the loading of copra 
efficient. A long concrete dock projected out 
into the bay a few hundred feet. The ship we 
arrived on was anchored out in the deep 
channel. Copra was boated to it from the long 
P ier - We went ashore and I presented mv 
letter of introduction from the island’s owner, 
from then on I was heated as a guest—tea 
and crumpets any time and plenty of help to 
assist in erecting my antennas. A shack was 
piepaied for my use at the end of a very nice 
little walkway with coconut trees on both 
sides. The shack was about half full of coco¬ 
nuts, and coming in at night presented quite 
a challenge to keep from slipping all over the 
floor. 

I met Leny’s (ex-VQ8CB; now 5Z4GT) old 
friend Pi-Po, the operator of the WX station. 
Pi-Po was a wonderful companion and every¬ 
thing I asked him to do was done with a 


smile. He had been there for 20 years or so. 
He took me over to Leny’s old house, and 
Leny’s operating table was still there. I actu¬ 
ally saw where the key had been screwed 
down. His house was empty and looked as if 
it had been ever since Leny and his XYL. 
Lillette, had left some years earlier. Pi-Po told 
me Leny had taught him his code and what 
knowledge he had of radio. Leny did a good 
job, too, because Pi-Po was a very good opera¬ 
tor and not too bad a technician. Pi-Po made 
mv stay on VQ8G very pleasant. 

We met the owner of the island for a long 
chat the first night there. His hobby was un¬ 
derwater photography. He showed us his 
home-made waterproof camera holder, with 
all adjustments protruding through waterproof 
holes so he could make all necessary adjust¬ 
ments while underwater. Then he showed us 
lots of underwater movies and a batch of color 
slides he had made of the waters around the 
Chagoes. His camera work would have de¬ 
lighted even Hollywood. We talked and drank 
tea most of the time. Some of the fellows were 
drinking something a bit stronger. There were 
no Cokes there, so I suffered in silence! They 
had a kerosene-burning ice box so there was 
iee. The water was rather salty, since the 
wells are not far from the ocean, though they 
also had rain water from the roof tops wlu'cb 
was better. All the islands in the Indian Ocean 
use rain water. On Aklabra it’s directed to a 
sort of little swimming pool, and occasionally 
they find a dead rat in the pool! Makes drink¬ 
ing this water a little rough on you! Well, 
you gotta have water, you know! I understand 
the manager of the Chagoes has left now 
and 1 guess is back in Mauritius. 1 bet Pi-Po 
is still there, though, since he just looked like 
a fellow who would never leave. 

When I fired up at /VQ8C all the gang 
were there QRX for me. On almost even- QSO 
I was told, “Gus, you are a new one.” It 
seemed as if all the QSO’s that Leny had had 
when he was there, year after year, had been 
wiped from everyone’s log. There was every 
chance in the world for the VQ8 authorities to 
stop me while I was there because there is a 
twice-per-day schedule with the WX station 
at Mauritius. A message to me would have 
been delivered minutes after it was sent be¬ 
cause i saw Pi-Po ten times each day and our 
shacks were not over 200 feet apart. I don’t 
think anyone in VQ8 wanted to get me any 
messages! Before I left VQ9 I was told by 
them to be on that boat and not miss my 
chance of going to VQ8C. Everyone knew the 
only reason I would go to YQSC was to oper¬ 
ate a ham station from the island. One of these 
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days someone will yet hit every one of those 
Indian Ocean islands and wring them out dry. 
That is the day I will laugh mv head off. Just 
as I have done in the AC spots with over 
65,000 QSO’s from them; lots more than I 
have ever had from mv 40 vears of hamming 
from W4BPD. But still many have asked me 
to return there for them! No one can work 
them all, even when they work everyone on 
the air from some spot. Two years later on it 
will he rare again. Look at Aldabra: two trips 
I was there with something over 12,000 QSO’s 
and still many need this one. 

Now let me see where I was with my story. 
Oh yes, I was on Chagoes and we were 
having supper with the island manager, who 
had two real nice looking “maids” for his own 
personal use. The supper was a real feast: fish 
cooked about five different ways, coconut 
meat prepared a number of ways, turtle meat, 
and items brought ashore from the ship. We 
got a radio, message the next day from Solo¬ 
mon Island that a rainstorm that night had 
dumped over 15 inches of rain there in 10 
hours. Now that’s a rain for you! I asked why 
most of the coconut trees on the Chagoes 
were so straight, and they explained that the 
Chagoes were out of the cyclone belt and 
their prevailing winds were variable, so the 
trees had no chance to get that permanent 
lean like on all the other islands I had seen. 

I visited their copra works and saw more 
doggoned coconuts than I thought there were 
in the world. They have very large concrete 
rooms with no roof overhead, just a sliding 
roof that runs on old railroad tracks. They 
slide the roof back and forth every few hours 
keeping the temperature just right to cure the 
coconut meat into copra. They told me that 
copra production on the Chagoes was the 
world’s highest for the amount of land and 
number of workers used in its production. 
They say their copra is the world’s best since 
it’s under a sort of “quality control.” 

The island manager was telling me about 
something that happened on the island a few 
months before we arrived. One of the copra 
workers came running to the manager’s house 
one day saying he had some “visitors” up on 
the north end of the island. The manager with 
a few of his workers went up to investigate. 

A large black ship, with no flag or markings, 
was anchored a considerable distance out in 
the sea. He estimated it to be about 350 ft. 
long. There were about a dozen “visitors” 
walking all around the northern part of the 
island with machine guns! They said they 
were studying bird life!! The manager asked 
them if they had any documents that indi¬ 


cated they were invited to come ashore. They 

acted surprised that anything like this was 
necessary, and told him they would be leaving 
sometime that afternoon. The big black ship 
was gone the next day. I have my own idea 
as to who it was and what they were doing. 
You know the Chagoes are in a very FB spot 
for emergency aircraft landings, and take-off’s. 
Maybe some day someone will put an airfield 
there. Then it would be real easy to get to 
VQ8C instead of a 10-day sail from YQ9 land. 

One day I was invited to go out sharking. 
The boat was about 55 to 60 feet long and 
12 feet wide, its hold being about 15 feet 
deep. Only three other people went along. We 
went in among a number of small islands 
until we found the sharks. Let me tell you 
there were sharks there; I mean by the hun¬ 
dreds or maybe even thousands. Two lines of 
M inch steel stranded wire with only one hook, 
about five inches long and baited with a 
1-pound piece of fish, were tossed overboard. 
The moment it hit the water, bango, a 12- 
foot shark grabbed the hook and the fun 
started. The two fellows with their poles 
brought him up, lifted him into the boat— 
a real he-man job, this—and threw him down 
into the hold of the ship. The other fellow 
in the hold had a two-edged ax, and he 
chopped right into the brains of the shark. 
Blood flew all over him and the inside of the 
hold, the shark quit flapping and the lines 
with that big hook w'ere again cast over the 
side of the boat—this time without any bait on 
the hook. Bango! Another shark grabbed that 
bare hook. Up he came and over in the hold 
he went. The fellow with that double bladed 
ax swung into the fish’s brain and blood flew'. 
This kept up for four or five hours, until the 
boat was full of sharks. They caught 253 
sharks in that time, weighing about 5 tons. 
These fish are brought ashore, cleaned, dried 
and salted down and then shipped on to 
Africa where they are sold to the natives. The 
natives, I was told, usually eat this dried meat 
uncooked. I guess it’s sort of like dried her¬ 
ring that I have seen people eat even over 
here. 

There is always something going on on 
these islands. If it’s not one thing it’s some¬ 
thing else. There is that stuff they get from 
coconut trees. It’s a sort of white, milky fluid, 
and when it sits a few' days they say it has 
the kick of a mule. I have yet to go anyplace 
where strong drinks cannot be found. They 
always find something to drink, you can be 
sure of that. I wish this were true of Coca 
Cola, hi, hi. 

. . . Gus 
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Bob Pace WA5CJG 
9713 Sumerlin 
Houston, Texas 


Convert Your AM 

Transmitter To FM 

Get in on all the activity on VHF wideband FM. 


Have you listened to two meters in the past 
few months? If you have, you’ve probably 
heard two meter repeater stations on the air. 
Here in Houston we have three such stations. 
One is on the Air Force MARS frequency 
and two are in the ham band. They work 
very well and are very popular. Repeaters are 
usually designed for FM service, and these 
are no exceptions. 

I had been on two meter AM for a long 
time but I didn’t have any FM gear. I wanted 
to get on FM so that I could use the repeat¬ 
ers but I still wanted to be able to transmit 
AM. I tried a Varicap (variable capacitance 
diode, or varactor) across the crystal, but it 
didn’t give enough deviation to provide the 
sweep I needed at two meters—12 to 15 kHz. 
My AM transmitter uses 8 MHz crystals and 


multiplies 18 times to reach the two meter 
band. It uses a Colpitts oscillator. After a bit 
of work, I built the adapter shown in Fig. 1. 
It converts the transmitter so that the oscilla¬ 
tor is followed by a phase modulator driven 
by phase-corrected audio. This phase modu¬ 
lation is equivalent to frequency modulation 
after it’s passed through a number of class C 
stages in the transmitter, and, in fact, this is 
the FM system used in most commercial FM 
gear. 

The adapter can be plugged into any trans¬ 
mitter with a VFO jack, or into any transmit¬ 
ter by converting it as shown in Fig. 4. To 
disable the AM portion of your rig, all you 
have to do is to use a shorted microphone 
plug. If your transmitter has push-to-talk you 
can run a wire from the PTT terminals to the 


VI* 6CX8.6AU8.6AW8 



Fig. 1. FM phase modulator for two meters. 
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DK77 SERIES 

MINATURE. LOW COST 
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DK 77 relays available with phono. 

TNC and BNC coaxial connectors— $7.90 t 
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W. F. Reeves VE7CT 
3636 West 17th Avenue 
Vancouver, B.C. 

Good Hand Sending 

Some reflections and suggestions 

When the writer started with landline would soon produce tenseness and strain. The 

Morse in 1917 and amateur radio three years other reason has to do with key design. A 

later, the use of semi-automatic keys—bugs— string of dots should measure about 50% ol 
was not widespread, and some real “copper closed circuit current on a meter, that is tin* 

plate” hand sending was being produced in dots be the same length in milliseconds as the 

both codes, Morse and Continental. While spaces between them. In a bug one of the dot 

Morse has nearly died out on landline, CW contacts is flexibly mounted, so that with 

radio transmission is still very much alive, but proper adjustment there is “follow” each time 

really first class hand sending seems scarce. the contacts close, which provides the proper 

This article is written in the hope that it will dot length. On the standard hand key with its 

interest and help some amateurs in better per- rigid contacts, if the arm does not continue 

iormance with the hand key. downward or pause alter the contacts close, 

As with any manual art, if keying mistakes the dots will be too short or “light." A pause 

are unwittingly repeated long enough they is not practicable for rhythmic hand sending, 

will become habits and be hard to stop. The so the overthrow is the only solution, 

novice should, if possible, practice sending in With key travel and spring tension suited 
the hearing of someone able—and willing—to to the individual, and with correct grip and 

offer constructive criticism. Failing that, do not arm action, it should be possible to send con- 

practice sending until you can receive well tinuous dots at a natural speed for several 

enough to evaluate your own sending. This is seconds without tiring, and with no diseern- 

a hard tiling to do, and experienced hams can ible change in pace or “percent make." This 

assist the novice greatly, both in club work is a good practice exercise, 
and on the air. Until proficiency is attained, don't be afraid 

The key should be securely fastened to the to make the spaces between words extra long 

table in line with the forearm, in a similar —this will help the receiver to separate the 

position in relation to the body as the writing words in case there is any hesitation inside 

pad, or somewhat to the right of it. As an the words. 

alternative the key can he fastened to one end Improper spacing inside letters is a more 
of a board fitted with rubber feet, about six serious error, and is most common on letters 
inches wide and long enough to accommodate where dots and dashes are intermixed. In these 
the elbow. more difficult letters one aid for the beginner 

There is a direct relation between key send- is to make the dashes extra long. In the letter 

ing and handwriting. Many of the oldtime key A for instance, if there is any pause between 

experts also produced “copper plate" writing, the dot and the dash it can be received as ET, 

and the “glass arm" affliction that no doubt but if the novice sender thinks and sends a dot 

spurred the development of the hug is similar and immediately closes the key, it can only 

to writer’s cramp. be received as A even if the final key open- 

A free and easy style of holding and manip- ing is delayed. Build up other letters from 

ulating the key is akin to the exercises that this beginning; R is formed by immediately 

were used in such training as the MacLean making a dot after the dash in A is terminated; 

system of handwriting. The best method for C is produced if the key is closed and R 

good character formation without tiring is formed immediately it is opened. To make U 

mainly forearm and wrist action rather than or V, send the two or three dots and close the 

wrist and fingers, with the grip on the key key; D or B are two or three dots sent from a 

being loose enough to prevent tenseness. The closed key, and so on. 

elbow will roll or “ball” on the table top Your keying may not seem to be as imper- 

without leaving it, and the forearm will move isluible as your writing, but when you are on 

up and down considerably further than the the air who knows how many people are lis- 

key lever. There are two reasons for this tening—and who knows, maybe somebody is 

"overthrow”; one, the key-top movement is recording it! 

unnaturally short for the human arm, and Good sending—and good C.W. QSO’s! 
continued sending without the overthrow . . . VE7CT 
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Automotive Trim Brightens 
Construction Projects 


Chrome finished plastic trim strip, avail¬ 
able in automotive supply stores, fills many 
construction needs. Economical and easy to 
work, this material really dresses up the rough 
edges on a project. This brilliant trim is made 
of moderately flexible plastic, 7/16-inch wide 
and formed in a closed “U” shape to fit oxer 
panel edges up to M-inch thick. The inside of 
the channel is coated with pressure sensitive 
adhesive to hold the strip in place after in¬ 
stallation. 

Applications of the trim strip include fram¬ 
ing of panel openings. In this use, work is 
really speeded up since only a rough-cut, rea¬ 
sonably square hole is required. The strip com¬ 
pletely covers the rough edges. Installation is 
a snap since the product may be easily cut to 
exact size using a sharp knife, razor blade or 
diagonal pliers. 

The photograph shows a typical use for the 
strip. How many times base you installed rack¬ 
mounted equipment and found that standard 
panels failed to quite fill the available rack 
space? The trim strip provides a simple, low 
cost and highly decorative answer. Slip a 19- 
inch length of the trim over the edge of the 
offending panel and cut the back side of the 
strip as required to provide clearance for the 
rack mounting rails. Install the panel and posi¬ 
tion the strip to fill that unsightly gap. 

The product shown in the photograph is 
“Silvatrim” manufactured by Glass Labora¬ 
tories, Inc. of Brooklyn, New York. Two 33- 
inch lengths of the trim, mounted on a display 
card, sell for around a dollar. 

. . , Roy Pafenburg W4WKM 



TWO CATEGORIES TO CHOOSE FROM 

Standard Duty Guyad in Haavy Duty Saif Supporting 
Heights of 37 - 54 - 88 - 1 OS and Guyad in Heights of 
and 122 faat 37 - 54 fact (SS) 

71 — 88 faat (guyad) 


ROHN has these 6 IMPORTANT POINTS: 


Ease of Operation— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength— 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raises all sections together— uni¬ 
formly with an equal section overlap at all heights! 
Versatility— designed to support the largest antennae 
with complete safety and assurance at any height desiredl 
Simple Installation— install it yourself—use either flat 
base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN line of towers 
is complete. Zinc Galvanized— hot dipped galvanizing a 


standard—not an extra—with all ROHN towers! Prices 
start at less than $100. 


SEND FOR ROHN TOWER HANDBOOK |j 
-$1.25 Value 

—ONLY $100 postpaid fspecial to readers 
of this magazine}. Nearest 
source of supplv sent on request. Repre¬ 
sentatives world-wide to serve you. Write 
today to: 



ROHN Manufacturing Co. 


P. O. Box 2000 


Peoria, Illinois 


"World's Largest EXCLUSIVE Manufacturer 
of Towers; designers, engineers, and installers 
of complete communication tower systems." 
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Now You See It; 
Now You Don’t 


The addition of a mobile rig is not always 
the happy event that an addition to the family 
should be. The XYL may not be tolerant of 
a husband who seems to prefer to talk to 
strangers rather than to the wife while driving 
on the vacation. Even if a ham. who enjoys 
talking on the rig . . . the wife’s enthusiasm 
dwindles the second she snags her nylons or 
draws blood on the sharp corner of the rig 
under the dash. 

Every ham wishes his car had come equipped 
with a cutout in the dash designed for his 
rig. The dash and glove-compartment installa¬ 
tions of the past were limited to low power, 
often home-brew rigs for one VHP hand. 
With the coming of SSB transceivers, mobile 
operation has become a reliable means of 
communication with high power in small pack¬ 
ages. 

My mobile rigs, until recently, were con¬ 
ventionally mounted under the dash with the 



It's easy to get at when the glove compart¬ 
ment door is open, but invisible when the 
door is closed. 


104 


73 MAGAZINE 











Bob Howard WA6DLI 
750 N. Yaleton Ave. 
West Covina, Calif. 


expected side-effects on the XYL. The “on! 
of sight, out of mind” solution to the XYl 
problem came as a result of a middle-agt 
weakness which caused me to close a deal oi, 
a luxury automobile without thinking about 
where to put the ham rig. The type of cai 
purchased is characterized by the manufac¬ 
turers as a sporty personal automobile. ... to 
avoid offending the “true” sports car owners. 
This Detroit specimen is easily recognized by 
the console or divider strip which separates 
the front seat passengers; and incidentally oc¬ 
cupies all of the space normally available 
for the rig. 

My wife was naturally pleased with the 
deluxe features of the car as she remarked, 
“Looks like there is no room for your ham 
rig in this one.” The grin faded from my 
face as I realized she might be right. Soon 1 
had the gear salvaged from my trade-in piled 
along side the new car, and commenced to 



Mike and SWR bridge are installed neatly by 
the driver in the console. 


ANNOUNCING 
HOTEL SAHARA’S 
nd ANNUAL 

SAROC 

Sahara Amateur 
Radio Operator’s Convention 

JAN. 5,6, A 1 8,1967 




Exciting Entertainment.. . Congo Room 
Shirley Bassey & The Osmond Brothers 
Luxurious Accommodations... 

1,000 beautiful rooms with a special SAROC 
ROOM RATE OF ONLY $10 single or double, 
plus tax (Jan. 4-9) 

SAROC... Special Events 

• Manufacturers’ Exhibits 

• Technical Talks (Fri.-Sat., Jan. 6-7) 

• MARS Luncheon (Sat.. Jan. 7) 

• Ladies Day Program (Sat.. Jan. 7) 

Technical Program and Presentations — 

Master of Ceremonies 

Ray Meyers. W6MLZ 

Registration Fee: $9.50 

Registration includes: 

• Three Cocktail Parties 

• Midnight Show and Drinks in the 
Sahara Congo Room 

• Sunday Sahara Hunt Breakfast 

MAKE RESERVATIONS NOW! 

Mail Coupon to John Romero 
Hotel Sahara • Las Vegas, Nevada 


Name 


Call 


Address 


Arr. date and time Lgth. of stay 

Accommodations desired (check one) 

□ single □ double fU twin 

Registration fee of $9.50 enclosed 
(P/ease make checks payable to 
SAROC, HOTEL SAHARA) 

(Deadline for advance reservations, Dec. 31,1966) 

SAMARA! 

LAS VEGAS, NEVADA 
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the ha/ticraffers 

HT-46 AMATEUR 5-BAND TRANSMITTER 


The Holiicrafters HT-46 ... A New light weight 
compact quartz filter SSB-CW Amateur 5-Band 
transmitter employing new single conversion signal 
path circuitry of advanced design. 180 watts PEP 
on SSB, 140 watts CW. Upper or lower sideband 
via 9 me. quartz filter. Built-in power supply, 
Press-to-talk or optional plug-in VOX. Grid block 
keying for CW. Can be used with SX-146 Receiver 
for Transceiver Operation. 

HT-46 Transmitter S349.95 

HA-16 Vox Adapter 37.95 


ALSO IN STOCK: SX-146 Receiver 


$269.95 


Used Equipment Special 
SX-111 $139.95 

SX-140 59.95 

WRITE FOR LATEST COMPLETE LIST 


RADIO 

P O BOX 312 F °" E CONCORD. N H 

603-225-3358 


SPACE AGE KEYER 



Only 

$ 67.50 


• Planar epitaxial integrated circuits for reli¬ 
ability. No tubes—No separate transistors. 

• Precision feather-touch key built-in. 

• Fully digital—Dot-dash ratio always per¬ 
fect. 

• No polarity problems—Floating contacts 
switch 1-amp. 

• Rugged solid construction—will not walk. 

• Send QSL or postcard for free brochure. 



measure the rig and examine the ear for any 
bit of space. 

Fortunately, some months before 1 had been 
seduced by the glowing reports of the receiv¬ 
ing ability of the SBE series (if transistorized 
transceivers. With the arrival of the SB-34, 
1 had picked up a bargain in the SB-33, which 
is the same size, bill lacks some styling and 
features of the 34. These, rigs measure only 
11M" wide, 10" deep, and 5" high, yet offer 
high performance in the 80, 40, 20, and 15 
meter bands in SSB mode. The installation 
shown in the photographs may suggest solu¬ 
tions to other hams who have the same or 
competitive rigs approaching or bettering this 
small package size. 

The glove compartment when opened re¬ 
vealed a dinky and shallow space that was 
not at all suitable for my rig . . , but wait, 
the opening itself looked large enough. A 
few minutes with the tape measure confirmed 
that the opening in the glove-compartment was 
larger than the width and height of the SBE. 
Close examination revealed that the compart¬ 
ment was a basket-like affair held by screws 
to the frame of the door opening in the dash. 
A minute with the screwdriver left a glorious 
expanse of space extending to the firewall with 
only a few flexible cables that might be in 
the way . . . heater controls etc. Sliding the 
rig in from behind proved a cinch and con¬ 
firmed a perfect fit with no problems in closing 
the door of the glove-compartment. 

Since the SBE has a self-contained AC 
supply tailored for 117 volt operation, 1 
deemed it desirable to design the mounting 
for easy removal to permit portable operation. 
In my ear body style (Buick Riviera 1963-65). 
the lower metal structure of the dash housing 
forms a natural shelf. It only required a small 
wooden platform shaped to tilt the rig slight K 
and raise it about two inches to provide a 
solid mounting. The platform is retained in 
place by wedging it under the rig, forcing 
the transceiver to press against the top of the 
dash from underneath. A similar platform in 
another installation might require ventilation 
holes, although none were used with the SBE. 

Now with the rig mounted, and the power 
cables running through grommets in the fire¬ 
wall, I found 1 could close the dash com¬ 
partment door and the rig disappeared. It 
suddenly became very desirable to complete 
the installation while retaining this conceal¬ 
ment philosophy. The mike cord was the first 
Hy-in-the-ointment as plugging in the PL-068 
kept the door from closing . . . also the mike 
was almost out of reach from the driving 
position. A right angle plug by Switch craft 
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^ \J • GONSET SIDEWINDER PRICES REDUCED 

w both six meter and two meter 

Save Over $100 


900A -2M -NOW 
AC SUPPLY..$55 
DC SUPPLY..$61 
-PP’D USA- 


$299 


91OA -6M -NOW.. $299 


QUEMENT ELECTRONICS 

1000 SOUTH BASCOM AVE. SAN JOSE, CALIF. 

"NORTHERN CALIFORNIA'S MOST COMPLETE HAM STORE" 


20 

WATTS 

SSB 


is made in the PL-068 type, and is a must 
for SBE or Collins rigs of recent vintage. This 
right-angle plug wired to a short piece of 
shielded twin lead allowed me to make an 
extension to a new jack located in the center 
of the console. This allows the mike to be 
easik in reach of the driver and a hang-up 
clip can be mounted conveniently on the 
driver’s side. 

To complete the installation, a MARS SWR- 
bridge w as attached with I .-brackets to the 
side of the console using the same screws 

which hold the chrome trim. In addition to 
making antenna adjustments easy and repeat¬ 
ing the modulation indications where the 
driver can sec them, the SWR-bridge also 
makes a convenient terminal block from the 
heavy RG-8 antenna lead to the smaller RG-58 
cable running under the dash to the rig. The 
antenna and power supply are mounted con¬ 
ventionally so need not be discussed. The in¬ 
stallation pictured has been in daily use for 
almost one year without any trouble. The 
XYL is happy, and the OM has the additional 
satisfaction of knowing that even with his 
ham plates on the car . . . potential thieves 
see no rig when peering in the window. 

. . . WA6DL! 


DXERS and DXERS-TO-BE 

Want to keep up to the minute of what's 
happening DXwise? Subscribe to Gus 
Browning W4BPD's new weekly DXERS 
MAGAZINE. 16 pages of DX events, com¬ 
ing up DXpeditions, QSL info, pix, etc. 
Rates: US surface $8.50. US air mail $10, 
West Indies $16.50, S. America and Eur¬ 
ope $19, rest of world $28. 

The DXERS MAGAZINE c/o W4 BPD 

Route 1, Box 161-A, Cordova, S.C., U.S.A. 


SooAt Talk Pouter! 

With our NEW, IMPROVED CPR-2 Speech Compressor! 

• TRIPLES SSB output 
power or AM modu¬ 
lation! 

• NEW adjustable com¬ 
pression control! 

• For ALL 1 -ansceivery, 
transmitters, and P. 

A. systems' 

• For ALL microphones! 

• Internal battery. 

With single button connectors, or with 
PLC68, PLOSI cr 8GMC2 connectors for 

Push.-ro-talk . . . 

(effective Nc. I, 1966; 

FULLY WARRANTEED . . . MONEY BACK GUARANTEE 
Send for full description of our product line. 

COMMUNICATION COMPONENTS CO. 

P. O. Box 8721 Dept. D Orlando, Florida 32806 
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{Continued from page 4) 

on for many minutes calling and never stand 
by to see if the DX station is coming back or 
not. This may sound idiotic, but I’ve heard it 
happen far too many times to ignore it. 

Even so, I tried out the transceive system, 
but with firm control of the situation and 
rules that were inflexible and fair. I found that 
this worked wonders even when my signals 
were very weak. I countered the tendency to 
give long calls by working fast break-in and 
stating that I wanted to get one call and one 
call only, then we would see if I had gotten 
the call. Long winded ops soon found that 
they were hearing only the end of my trans¬ 
missions and they pruned their calls. 

Fifty stations breaking in all at once seldom 
resulted in any one standing out. So I broke 
the pileup into call areas and then, if this 
didn’t reduce the piles enough to let one or 
two stand out, into prefixes, one through zero. 
Prefixes are tricky. If I asked for W2’s, I got 
K2’s, WA2’s, WB2’s and everything all to¬ 
gether. So I learned to start with WB2’s . . . 
no W2 could possibly break in when I ask for 
WB2. Then WA2’s, then K2’s, and then, 
finally W2’s. This rarely failed to work out. 
Once everyone knew that I was inflexibly 
working my way through the call areas the sys¬ 
tem was self policing and any out of turn 
breakers were dealt with by angry waiters. 

This system made it so I was able to work 
quite a few mobiles and low powered stations 
that had seldom been able to contact DX be¬ 
fore. I worked each prefix right down to the 
S-l signals before going to the next prefix. 
One chap complained that he had had to wait 
fifteen minutes to contact me. That’s really 
pretty good. A complete round seldom took 
more than twenty minutes, during which time 
I would work about 75 stations. About every 
five minutes I’d give QSL information. 

The prefix system works quite well for 
Europe too and I was able to polish off long 
strings of DL’s, DJ’s, SM’s, and G’s this way. 
When the U.S. is coming through predomi¬ 
nantly I find that if I stand by for “any other 
two’s” after mining the WB2, WA2, K2 and 
W2, that in will come the VE2’s, the VP2’s, 
the YN2’s, and such . . . even ZL2’s and VK2’s 
queue up this way, and the lack of QRM on 
the channel allows them to get their reports 
in turn, though they may be just barely audi¬ 
ble. 

Giving rare DX contacts is just like a con¬ 
test. You have to exchange call signs and 
signal reports and get on with it. Speaking of 
contests, I had a speaking engagement at the 
Manchester (NH) radio club at their annual 


banquet right in the middle of the World 
Wide DX Contest so I decided not to enter it 
seriously. I did go in it working one station 
from each country I heard and I was up to 85 
countries during the first day of the contest, 
including a full night’s sleep. I’m sure I could 
have broken a hundred if I’d kept at it. 

Area for experiment 

Those of us interested in DXing have been 
wondering for a long time now about the ad¬ 
vantages of the quad vs the yagi antenna. An 
examination of the antennas used by outstand¬ 
ing DXers has not been conclusive since both 
types of antennas are generally well repre¬ 
sented in the DX fraternity. It is interesting 
that almost all of the DX antennas are either 
yagis or quads. 

QST had an article by W4RBZ comparing 
the two at his QTH in their October issue. We 
don’t get all the good articles, only most of 
them. He went on at length on his comparison 
and the result was that he found the four ele¬ 
ment yagi and the four element quad to be 
about the same much of the time, but the 
quad to be advantageous by 2-3 dB where a 
lower angle of radiation would help. 

This angle of radiation business needs more 
investigation. A few fellows are running their 
beams up and down the tower to get the best 
angle. In my experience different types of 
beams give us different angles of radiation. I 
tried the Twin-Three (twin-triplex) back 
when it was first introduced in 1948 and 
found it a real winner. This is an 8JK type 
antenna made up of tw'o threewire dipoles 
spaced one sixth wave apart, fed out of phase. 
The result is a bi-directional beam with an ex¬ 
ceptionally low angle of radiation. It was my 
experience that I almost invariably got the re¬ 
port that mine was the first signal through 
from the States and then, as the other signals 
began to come up I would get calls from 
further on, again reporting only my signal 
coming through. 

When the sunspots dropped down, the de¬ 
gree of ionization went below that which 
would permit my low angle signals to propa¬ 
gate and the antenna became virtually useless. 

The sunspots are climbing rapidly now and 
should be at a peak in the next couple years. 
I’ll be very interested in reports on low angle 
radiation antennas and any experimental work 
on varying the angle of radiation of arrays. 
The three element yagi I’m using now gets out 
just fine, but the propagation is quite normal 
and my signal comes in and goes out along 
with all the others. 

Any takers? . . . Wayne 
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Even if they do try to charge taxes on some 
of the income, it will take a lot of figuring to 
decide how and on what. Most non-profit 
groups can rearrange their books in perfectly 
legitimate ways to show profits or losses on 
individual activities they engage in. 

Of course, as I mentioned above, freedom 
I rom income taxes is only pail of the bounty 
non-profit groups garner. They also pay very- 
low postage on their bulk mailings. Organiza¬ 
tions judged tax-free by the IRS are eligible 
lor special mail rates from the Post Office. 
These low rates can amount to huge savings 
on the mail involved. 

Most magazines in this country are mailed 
second class. For this mail, postage is paid by 
weight. For taxpaying magazines, the Post 
Office figures what percent of each issue is 
advertising and what percent is not. This non¬ 
advertising part is usually called editorial mat¬ 
ter. The magazines are charged 2.8e per pound 
for editorial matter and between 4.2 and 1 4 <* 
per pound for advertising depending on the 
zone to which the magazines are mailed. The 
average for 73 is 9y per pound, and since 
each 73 weighs half a pound, average postage 
on it is 4.5c. That’s hardly an unreasonable 
lee in spite of the poor service we receive. 
Apparently the PO isn't losing money on 
regular magazine delivery, though. 

Against the 9<f per pound (a fair approxi¬ 
mation) paid by tax-paying magazines, tax- 
exempt magazines pay 1.8c 1 per pound. Period. 
No extra charges for advertising, no zonal 
breakdown—and one-fifth the cost. This and 
other postal subsidies to non-profit organiza¬ 
tions cost regular businesses and other postal 
patrons about $300,000,00 per year. 

It’s interesting to compare our bill for mail¬ 
ing 73 with what it would be if we received 
the government subsidy given non-profit or¬ 
ganizations. We pay about $15,000 a year to 
mail 73. If we received the low rate for non¬ 
profit groups, the cost would be only $3000. 
We’re not so big that the $12,000 difference 
is unimportant to us—or you, since, of course, 
that amount could be spent on more and bet¬ 
ter articles, higher pav for authors, a larger 
staff SO that we could answer more questions 
I rom readers, and so forth. Yet we know that 
we’re paying a very reasonable amount for 
delivery of 73. 

The other type of bulk mail used by maga¬ 
zines is third class. It’s used for promotions, 
renewal notices and so forth. Tax-paying 
businesses such as 73 are charged about 2.8(1 
per item mailed this way. Tax-exempt maga¬ 
zines pay only 1.3<* apiece. Again taking 73 as 


an example, we mail about 300,000 pieces of 
third class mail each year, so the difference 
between the two rates is substantial. Here 
again, the Post Office loses money carrying 
mail for tax-free organizations. The total fig¬ 
ure is $300 million a year. 

To most people who know about this situa¬ 
tion, it seems unfair. Are the articles and ads 
carried by the non-profit magazines so differ¬ 
ent from those in tax-paying periodicals? Why 
should one group have to pay five times as 
much to carry an ad to a reader as another? 
The Post Office and Congress have discussed 
the situation at length, but have done nothing 
about it so far. There are very influential peo¬ 
ple on the boards of most of these non-profit 
organizations and they naturally do what they 
can to prevent losing the subsidies for their 
groups. 

The Postmaster General appointed a com¬ 
mittee of distinguished citizens to study the 
problem of postal rates and, among other 
tilings, they recommended that the Post Office 
Seek legislation to discontinue all preferen¬ 
tial rates which now acount for nearly $300 
million of tax-supported public service costs. 
If subsidies are justified, they should be paid 
directly from Treasury funds rather than 
indirectly via postal rates. 

Report of the Advisory Panel on Postal 

Rates 

May, 1065, Govt. Printing Office 
As the Post Office and Congress study mail 
rates, the matter will come up again. Perhaps 
Congress will eliminate these special subsidies 
which cost you and me $3(;0 million a year. If 
not, take comfort in one thought: we’ll un¬ 
doubtedly be helping some non-profit, non¬ 
lobbying organization do good—as well as pay¬ 
ing a government subsidy to the Chamber of 
Commerce so that it can compete with Mc¬ 
Graw-Hill. 

o o o 

And what does the above discussion have to 
do with amateur radio? Not too much. But it 
does concern amateur radio publishing and 
many of y ui are interested in this business. 
73, Inc., which publishes 73, and Cowan Pub- 
lislrng Co., which publishes CQ, are tax-pav¬ 
ing organizations. The American Radio Relay 
League, which publishes QST, is classified a 
non-profit organization and is therefore eligible 
for the special treatment mentioned above. 
The ARRL is not doing anything illegal as th° 
laws and court decisions now stand and would 
obviously be incompetent businessmen if they 
didn’t take advantage of their favored treat¬ 
ment. Though the ARRL’s annual report is 
quite detailed, it is almost impossible to make 
a satisfactory estimate from the report of what 


no 
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SOME ARTICLES TO COME IN 73 


PA0VDZ—432 MHz TV Converter 

W70E—Novice Series 

K30JK—Phase-Locked Microwave Oscillator 

K6JFP—Solid-State RTTY Indicator 

WB6CHQ—Solid-State Product Detector 

K6YKH—SSB Proof of Performance 

W6BLZ—All-Band SSB Receiver 

W1DCG—CW Audio Filter 

K8D0C—40 Meter Vertical 

W3ZP—Aero Mobile 

Elkhorne—Edison: The Fabulous Drone 

WA6NIL—Charging Dry Batteries 

W1DCG—Buried Antennas 

K6GKX—The TS-34 Scope 

W6JTT—APA-38 Panadaptor 

VE1TG—Beginner’s 10 Meter Beam 

W3WPV—160 Meter Flattop 

VE1TG—The Really Rugged Rotator 

VE1ADH—Assault on FP8 

W6DDB—Novice Data 

WB2PTU—813 Linear 


WA2APT—Miniquad 

W1DCG—Minibridge 

K1CLL—150 Watts on Two 

W1JJL—UHF Dippers 

WB2GYS—Video Camera Tubes 

W6BLZ—The Ancient Marriner 

W6MUR—The QRZ Machine 

K6ZGQ—A Little About Noise 

W7CSD—6KG6 Linear 

K8ERV—Equalizing AFSK Tones 

VK9TG—Hamming, VK9-Style 

W2DXH—Voltage Calibrator 

W5SJN—FET Six Meter Converter 

W6AYZ—RTTY Encoder and Decoder 

W6GXN—FET S-Meter 

W60SA—Improved UHF Multipliers 

K6ZCE—ID Generator 

W7CSD—Vacation Antennas 

K0OLG—Silicon Diode Tester 

VE1TG—Broad-Band 80-Meter Vertical 

Cameron—7 Element 20-Meter Beam 


raction of the ARRL’s annual expenses is de- 
oted to “non-profit” activities (for which they 
re considering charging non-members) and 
what part is devoted to publishing. It is ob- 
ious that the lion’s share goes to publishing, 
nd an unbiased observer (obviously not me) 
ight think that their publishing activities look 
urprisinglv like the activities of Cowan Pub- 
ishing, Editors and Engineers, Howard Sams 
o., Radio Publishing—and 73. 

Other reference: “Publishings tax freeloaders.” bv Jimm 
GaIHgan in Printer's Ink. August 12, 1966. 

Fundamental abbreviations 

A number of people who have objected to 
the term hertz seem to feel that cycles per 
second is more “basic” or “natural” than hertz. 

hat’s probably right, but there’s more to the 
story than that. In the first place, did you ever 
otice that there’s something basically different 
between cycles per second and most of the 
easurements we use such as volt or foot or 
uart? Well, there is. Cycles per second (or 
hertz) is not a measurement at all; it’s a count 
of occurrences in a certain time period. Math- 
matically, the name cycles is superfluous, 
e’d be more correct in saying 1000 per sec- 
id than 1000 cycles—but are better off to 
just say 1000 cycles per second or 1000 hertz. 

usicians often say vibrations per second in¬ 
tend of cycles per second; the terms mean the 
ame thing. 

But also don’t forget that all electrical units 
an be stated in terms of four basic quantities: 


length (meter), mass (kilogram), time (sec¬ 
ond), and an electrical unit. Almost any elec¬ 
trical unit can be used, but for our purposes, 
the coulomb seems most convenient. The 
coulomb is a quantity of electricity, 0.28 x 10 ls 
electrons. If we write our common units in 
terms of the basic units, we find that an 
ampere is a coulomb per second (coulomb/ 
second) and the other units are: 
kilogram-meter-meter 


watt =- 


second-second-second 


or 


volt = 


kilogram-meter- 
second :! 

kilogram-meter- 

eoulomb-second- 


ohm = 
farad = 
henry = 


kilogram-meter- 

coulomb-’-second 

conlomb-second- 

kilogram-meter- 

kilogram-meter- 

coulomb- 


hertz 


_I_ 

second 


All of the above is rather technical and per¬ 
haps even pedantic in a ham magazine. 
Nevertheless, I suspect that those who say 
they prefer cycles per second to hertz because 
it’s more basic aren’t anxious to adopt any of 
the more basic equivalents to other common 
units. 

. . . Paul 
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Letters 

New Propagation Charts 

Dear 73: 

The new enlarged propagation chart is a tremendous 
improvement over the tiny old one. The article by John 
Nelson of the future of the ten-meter band in the October 
issue is excellent, too. However, my 73 keeps arriving so 
late that part of the chart is unusable. I hope that you’ll 
try to get the magazines out earlier. 

M. L. Peterson W2FMX 
Waterville, N.Y. 

Dear 73: 

I do not like the propagation charts. The old one I 
could Xerox, delete the Fast and West Coast sections and 
have a convenient reference at hand, one on the operating 
table and one in my desk at work. Tbe new one does not 
give any more info than the old one, but takes two pages 
instead of half a page. And it’s in red, which doesn’t Xerox. 
Also, it is now necessary to look from the chart to the leg¬ 
end. One vote for the old chart. 

Harlan Bercovici K0BHT 
St. Louis, Missouri 

Rotten 73 

Dear 73: 

Back in ’62 when I first started buying 73 on the news¬ 
stand I used to count the days till the new issue would 
arrive, then rush home clutching the precious copy in my 
hand in anticipation of the swell construction and technical 
articles that were between the covers. Now that you’ve 
wrested a subscription from me, what’s happened? I don’t 
see quite as many construction articles on down-to-earth 
stuff. 

Just comparing the last issue, the article, “A Pox on Your 
Junk Box,” belongs in the junk box—way down on the 
bottom. 

And nothing against Gus, but 15 issues already? And the 
end is still not in sight! I have enough experiences of my 
own, let alone reading about someone else’s. 

And the coaxial accessory handbook—fine for one issue 
but let’s not drag it out. Swell information, but any ham 
who doesn't already know a third of it shouldn’t be classed 
a ham in my opinion. A good hook on the subject would 
supply the other two-thirds, which, by the way, I would 
purchase if I had a need of it at the present time. 

So I’m taking a wait-and-see attitude for another year 
and renewing 73. Let’s stop cluttering up and return to 
the swell magazine you used to put out. 

Francis Brna K3KKG 
Washington. Pa. 

Dear 73: 

Anyone would be out of his mind if he didn't renew 
his subscription to 73. 

Syd Tymeson W3FL 
Takoma Park, Md. 

Micro-Ultimatic Keyer 

Dear Paul 

The Micro-Ultimatic Keyer article was one of the most 
timely articles in quite a while. Finding no fault with its 
operation, I have to nit-pick, and bring up the fact that 
the symbol shown for the 914 gate is in error, as is the 
terminology used for it. 

The gate is, in fact, a NOR gate as mentioned in a foot¬ 
note, but is not a NAND gate without qualification. It is 
a negative NAND gate. The difference is significant as the 
truth table for the NAND is exactly opposite from the one 
shown in the article! 

The symbol tor a NOR gate has a concave back, rather 
than a flat back. The circle is still on the output side. The 
symbol for the negative NAND is sometimes used inter¬ 
changeably in the industry since it has the same truth table. 
This symbol has a flat back like the NAND gate, but has 
a circle on each of the inputs and none on the output. 
Inoidentally, the circles represent inverters. These are the 
MIL-SPEC symbols, and are used by a majority of the 
manufacturers, including Fairchild. 

E. Jorgensen KIDCK 
Electronic Associates Inc. 
Dedham. Mass. 


AM on Twenty? 

Dear 73: 

After reading WASFRL’s letter in the October issue, 
page 93, “AM on Twenty? Bah,” I think something should 
be said in defense of AM. WA5FRL says "those who 
choose to work AM as a matter of personal preference can 
do so on other bands.” Well, apparently he hasn’t been 
listening to those other bands. The SSB interference is just 
as bad on 40 and 80 as it is on 20. The gentlemen’s agree¬ 
ment worked out fine until the newer SSB operators broke 
itl The FCC says both AM and SSB can operate from 
14.20 MHz to 14.35 MHz. WA5FRL apparently wants all 
AM on 20 meters outlawed to satisfy his own selfish needs 
and wants. The amateur bands are for everyone—not just 
for one person or one small group of people. I will con¬ 
tinue to operate on 20 meters AM from 14.2 to 14.25 MHz 
as per the genlemen’s agreement. 

Ronald Zurawski WA8FVD 
Menominee, Michigan 

Two Meter Repeater 

Dear 73: 

1 read with considerable interest the article on a “Two 
Meter Repeater” in the September 1966 issue of 73 Maga¬ 
zine. I noted, however, several technical points that bear 
consideration when utilizing this system in the amateur 
bands. I am not familiar with the regulations or technical 
restrictions imposed by the Air Force MARS program, so 
I will restrict my comments to application of this system 
within the limits of the amateur bands where it falls within 
FCC jurisdiction. 

First and foremost, the method of keying the transmitter 
is not a fail-safe system. In the event of failure of the 
keying tube V314, the discriminator V309, the noise ampli¬ 
fier V310, or the noise rectifier V311, the keying relay will 
drop out, permanently keying the transmitter on. 

Second, no mention is made of a timer in the transmitter 
keying circuit to limit the on-the-air time. In the event of 
a keying relay circuit failure or a continuous carrier of 
any form on the input frequency, the repeater would he on 
the air continuously, thus rendering the frequency useless. 

Third, no mention is made of controlling the repeater 
from some other point so that it can be deactivated in case 
of a failure as mentioned previously, or in case of misuse. 
In such event, someone would have to make a trip up the 
tower to turn the thing off! This comment is made on the 
assumption that the repeater is unattended. 

In addition to these comments, I might mention that the 
majority of FM operation around the nation is vertically 
polarized, and this is recommended if operation on 146.940 
MHz or 52.525 MHz, etc., is contemplated. Also, you 
might obtain an improvement in audio quality by taking 
the audio from the receiver directly from the output of the 
discriminator, at the discriminator test jack, thru a cathode 
follower. 

When used in the amateur bands, some form of logging 
the repeater transmitter must be provided, be it a tape re¬ 
corder, pen and ink strip chart time recorder, or what have 
you. Also, automatic identification is convenient so as to 
alleviate the necessity of stations operating thru the re¬ 
peater from identifying the repeater as well as their own 
stations. 

The transmit frequency suck-out crystal is an interesting 
feature, that we will keep in mind for our repeater. 

I might make a few suggestions to alleviate some of the 
problems pointed out. 

First, I recommend a keying circuit similar to that used 
in General Electric’s Progress Line Mobile Telephone Sys¬ 
tem "busy-circuit” which uses a single 12AT7. It samples 
both noise output from the discriminator and limiter grid 
voltage. In order for it to key. two conditions must reduce, 
or "quiet.” and the limiter grid voltage must increase, both 
conditions occurring only with the presence of a carrier at 
the input of the receiver. In the event of failure of any 
tube in the receiver, the relay will not key, thus providing 
a fail-safe keying system. 

Second, a three- or ten-minute timer is recommended in 
the transmitter keying line to prevent the transmitter from 
locking on the air continuously in the event a continuous 
carrier is received. 

The timer and cathode follower options are available on 
G.E. remote control panels, which can be obtained from 
sources similar to the receiving and transmitting gear. 
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Third, some method of controlling the repeater must be 
irovided in case of misuse or malfunction. Used 450 MHz 
'M equipment is easily available and has been used quite 
ffectively for remote control purposes. 

These comments are offered in the hopes that you might 
void some of the problems we have encountered in the 
onstruction and operation of a repeater system in the 
reater Baltimore area. During the past five years we have 
developed a system including six to six, six to two, two to 
ix, and two to two repeaters, all using 450 MHz for re- 
lote control of several sites, as well as for point-to-point 
inks. We use Secode tone coding equipment for primary 
nd secondary control. Future plans call for interconnec- 
Lon with the greater Washington, D.C. area, and the York 
nd Carlisle, Pa. areas, so as to obtain continuous coverage 
ver the entire area. 

Gary Hendrickson W3DTN 
S ecret ary-Tre asurer 
Maryland FM Association, Inc. 


tear 73: 

A word of thanks for your good magazine and a few 
omments on your September issue. The two meter re- 
eater article was quite good overall, but the GE Progress 
,ine 4ER25D receiver mentioned is definitely not cheap on 
lie West Coast if it can be bought at all. It runs $50 to 
125 when available. It is very easy to narrow band at 
cost of only a few dollars, so is still popular for com- 
aercial use. Other GE and Motorola models, available at 
:jwer cost, will perform better. Also, in Fig. 3, the 100-kQ 
'olume pot should be 250 kQ and the squelch pot 15 kQ. 
’he repeater as shown will work but a much better job 
ould be done with the time and money invested. 

James Lev K6DGX 
Huntington Park, Cal. 


Correction 

Tie symbols for the N-channel and P-channel field effect 
ransistors in the chart on page 75 in the September 73 are 
hown reversed. Here are the correct symbols: 

N-TYPE P-TYPE 
FIELD-EFFECT 


STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCULATION | 

_ I Ail «/ OllfUr .‘I 


U.'Sapt. 1966 |* mun, 73 1 '“ 

, " aw * Er6 ’'twelve times per year 


73 Pine Street. PeU-rtwrough. HiUaborough, New Hampshire . 

r5'iS«Kjv.rit«'d* «•.«*»•, Kvw'i'MwiWi ot ■' ■ 

Peterborough, New Hampshire 


• MXHDKtS O* *v*iswl» <0110*. (into* 

i? Green, Peterborough, New Hampshire 


Pa ul Fran son, Peterborough, New Ha m ps hi re 


' 0«Mt* (If •«/ t-r a 


_t3Jnc,„.. ..I. 

Stockholder: ..Wayne Green! 


.Petertierough, N.H, 03458, 
Peterborough. N. H. ..4 58. 


* ’*? SSr, i.mm .~o 




45.116 

48,859 


45.116 

48. 859 


336 

34 S 


45,552 

49,207 


1,321 

1,293 

« ttflu turn V f tr .« /»->, •* * > 

46,873 

50,500 

m■ imei.i 1 !"Tj! ic ij i.iwwB!T!!gr , ^i-. u i. i.i 


rJTTS" 


HW12. 22 32 OWNER 


New three band modification 
delivers the performance of your 
transceiver on five 200 kc band segments. 




Featuring selectable upper or lower SSB* Selectable AVC* 
Coverage: 3.8-4.0; 7.0-7.2, 7.2-7.4, 14.0-14.2, 14.2-14.4 

Me* 

Front panel key jack* New front panel and plastic dial 
included* 

COMPLETE KIT PRICE ONLY 

Send for free brochure! 


: DRC KIT 

| 215-28 Spencer Ave. Queens Village, N.V. 11427 j 

J Name . Call . i 

l Address .j 

l. Zip . i 


oscillator/monitor 

• a sensitive broadband RF detector 
gives audible tone signal in the 
presence of any RF field from lOmw 
tol kw and lOOkc to IOOOmc |( t 

• a CW monitor with positive m RF" 
switch uses only 8"pickup antenna 
and NO connection to rig or key 

• a code practice oscillator with 
adjustable tone & built in speaker 

• high gain 4 transistor circuit 
powered by long life AA pencell 

• 16gauge aluminum cabinet in 
white & black epoxy finish, 3 1/2 " 
by 2 3/e" by 1 V4 " weight 8 ounces 

• 100% US made and guaranteed 

the James research company 
11 schermerhorn st., Brooklyn n.y. 11201 


BROADBAND FERRITE BALUN 

• 2-80 MC W \ 

• 2 KW P.E.P. L. - 

• Completely Weatherproof rr 

• 1:1 or 4:1 Ratio (specify)^ g H 

• Mounting for Beam or 81 -— 1 

Dipole ; 


Nearly perfect characteristics are obtained by the use of low 
loss ferrite materials and special windino techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damaoe. Model 601 is de¬ 
signed for a 1:1 ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 601A is available for applications re¬ 
quiring a 41 ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG58A/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Pill Putagi vltt Mating 0621B/U aM $1.00- 
Wrlti for data ihnt m m y*«r Imi dialer 

TRANSLAB INC. 

4164 Fadtral Blvd. San Diego, Calif. 92102 




1 O 95 (baft incl) 
I Jim ppd usa&can 
send cert ck or m.o. 
ny res add 5% tax 
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MARIN 
AMATEUR RADIO 

SUPPLY 

COMPLETE STOCK ALL BRANDS 
BUY & SELL USED 

70 Woodland Avenue 
San Rafael, California 94901 


432 MC CONVERTER 

Convert from 432 MC to 7-30MC Removed from 
missile guidance systems size 2"x3"x3V2" complete 
with schematic & instructions, less crystal. Unused 
$9.95 each. We pay postage on prepaid orders, 
C.O.D.'s remit $2.00 with order. Send SASE for list. 

ALPHA-TRONICS 

Dept. A, P.O. Box 31127, Aurora, Colo. 


WE BUY . .. 

TUBES FOR CASH 

UNITY ELECTRONICS 

107 TRUMBULL ST., ELIZABETH, N.J. 201 - FL 1-4200 


MU 


J World’s "BEST BUYS' 
in GOV’T. SURPLUS 
Electronic Equipment J 


FULL OF TOP QUALITY ITEMS - Transmitters, 
Receivers, Power Supplies, Inverters, Microphones, 
Filters, Meters, Cable, Keyers, Phones, Antennos, 
Chokes, Dynamofors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc. SEND 25c (stamps 
or coin) for CATALOG and receive 500 CREDIT on 
your order. Address Dept. 73 



PRICE BREAKTHROUGH ON BEAMS 

FULL SIZE; new complete with boom and hardware; SWR 
1:1; handles 5 KVV; adjustable entire band; %" and 1" 
alum, alloy tubing; single coaxial feedline; 


4 El 20 

3 El 20 

2 El 20 

5 El 15 

4 El 15 

3 El 15 


..$32.* 2 El 15 .$12. 

.. 22* 6 El 10 . 28.* 

.. 16. 4 El 10 . 18. 

. - 28.* 10 El 6 . 32.* 

.. 25.* 4 El 6 . 15. 

.. 16. *Has 20' steel boom 


ALL BAND VERTICAL V80 (6 thru 80) ...$16.95 

ALL BAND VERTICAL V160 (6 thru 160) . 18.95 

QUADS; PROVEN SENSATIONAL! All metal (except spacing 
Insulator dowels); full size; two element; absolutely complete 
with steel boom; all hardware; wire and fittings; terrific gain 
and directivity; one man Installation; no bamboo or fibreglass; 
ail quads use single 52 ohm coaxial feedllne: 10-15-20 Quad, 
$35; 15-20 Quad. $32; 10-15 Quad, $30; 20 Meter Quad, 
$25; 15 Meter Quad, $24. Bemit with order, shipped charges 
collect. 

GOTHAM. 1805 Purdy Aw.. Dept. 73, Miami Beach, Fla. 33139 



Ami-Tron Toroid Cores 

In addition to their famous toroid core kits, 
Ami-Tron is now carrying a complete line of 
toroidal cores in stock that fill almost any 
need. These cores are available in several 
sizes from 0.370" O.D. to 2.00" O.D. with 
prices that range from 45(* to $3.00. There 
are three types of ferrite available which cover 
the frequency range of 500 kHz to 30 MHz, 
10 to 90 MHz and 30 to 200 MHz. Although 
Ami-Tron does not supply winding data for 
each of these cores, it is assumed that the 
user can proceed empirically in the toroid de¬ 
sign; their data sheet on these cores provides 
some helpful hints along these lines. For more 
information, write to Ami-Tron Associates, 
12033 Otsego Street, North Hollywood, Cali¬ 
fornia 91607. 



James Research Oscillator/Monitor 

This new unit from James Research is a 
sensitive broadband rf detector which pro¬ 
duces an audible tone signal when activated 
by an rf field. The detector is quite sensitive, 
and will respond to as little as 10 milliwatts 
of power from 100 kHz to 1000 MHz. It is 
useful for tuning up transmitters, checking 
oscillators and stray rf fields or as a CW moni¬ 
tor. In this case it will emit a clear sidetone 
whenever the transmitter is keyed. For use as 
a code practice oscillator, a key may he con¬ 
nected directly to the device; in some cases 
the leads going to the key may he used to de¬ 
tect rf from the transmitter. Other features of 
this unit are built in tone control and speaker, 
small size, low battery drain and 90 day 
guarantee. $12.95 from James Research Com¬ 
pany, 11 Sc 1 1 o. . 

Heights. New 



















HERE IT IS! 



Lafayette HA-700 Amateur 
Communication Receiver 


Lafayette’s new HA-700 communications 
sceiver features 6 tube superhetrodyne cir- 
uitry with two mechanical filters in the if 
jr superior signal selectivity. The sensitive rf 
tage incorporates a front panel controlled 
ntenna trimmer and sensitivity of l|iV for 

dB signal to noise ratio. Frequency stability 
; maintained by continuous filament voltage 
n the critical oscillator and mixer stages. 
)ther important features of this new receiver 
re built-in BFO, variable BFO tone for im- 
roved CW reception, slide rule dial, flywheel 
perated tuning dials for smooth, fast tuning, 
nd silicon diode automatic noise limiter and 
iVC circuitry for efficient noise suppression, 
'requency coverage: 150-400 kHz, 550-1600 
Hz, 1.6-4.0 MHz, 4.8-14.5 MHz, and 10.5- 
0 MHz. Selectivity: 10 kHz at 55 dB down. 
89.95 from Lafayette Radio Electronic Col¬ 
oration, 111 Jericho Turnpike, Svosset, L.T., 
J.Y. 11791. 

Aquadyne Radioteletype Terminal Unit 

Aquadyne, Inc has just introduced a new 
ransistor terminal unit for the reception of 
adioteletype signals. Designed specifically for 
he radio amateur, this new converter is 
oused in an attractive small case and features 
peration from either the high impedance 
eadphone output or low impedance speaker 
utput of the receiver. A three section audio 
Iter provides good discrimination against 
oise and interfering signals. 

Eight transistors and six diodes are used in 
he circuit which includes two meters for ac- 
urate tuning of the received signal. A solid 
tate regulated power supply assures stable 
perations from the AC power line. Provision 
; made for receiving three different radio- 
sletype signal shifts: 850 hertz, 425 hertz 
nd 175 hertz; this permits reception of many 
■ommercial stations as well as amateurs, 
iince this converter operates the print magnet 
lirectly, there is no necessity for a polar relay, 
’’or more information, write to Aquadyne, 
nc., Box 175, East Falmouth, Mass. 02536. 



ws dram® ma 
w mmm m 

7$ SEMICONDUCTOR CIRCUIT (17 pnp trom’ntots, 8 silicon diodes end 1 loner) 

6 STAGE HIGH GAIN, LOW NOISE VIDEO AMPLIFIER • SELF-CONTAINED ELEC¬ 
TRONIC REGULATED POWER SUPPLY • 1 PIECE PRINTED CIRCUIT BOARD 
CONSTRUCTION • RF (eh. 2-5) or VIDEO OUTPUT 

KIT CONTAINS: Anodued aluminum cabinet, printed circuit board, l*ns, fens mount, 
focus and deflection cods, power transformer, transistors, resistors, capacitors, smalt 
cods, switches, pots, knobs, vidicon tube socket, coox output connector, diodes, 
hardware, w.re PLUS OUR LARGE, EASY-TO-FOLLOW CONSTRUCTION PLANS. 

In addition to this camera we hove a complete line of tub 
KITS starting os low os $18.95' F« detailed info on oil 
photos send 1 Qc for our information pocked 1966 catalog. 

UNBELIEVABLE PRICES with ayr competitors' Low cot 

Post Office Bo* 396-S ATV RESEARCH So. Slssi* City, Nebr. 68776 



Use as CW monitor... use as code practice oscillator. This new 
complete unit from hth Electronics Is powered by a standard 
9-volt battery, contains a built-in speaker, on-off switch with 
individual volume and tone controls for a loud, clear tone without 
clicks or chirps. 

NO EQUIPMENT MODIFICATION-Simply connect spade lugs to 
terminals of CW key, plug in jack, turn on and adjust volume and 
tone controls ... operates automatically ... no accessory relay 
... no pickup antenna... no battery drain until key is depressed. 

Precision Engineered. 100% Warranted. 

Designed and Developed in U.S.A. (foreign mfg.) 

ORDER TODAY! Allow 2 weeks far delivery. 


ELECTRONIC HOUSE, P.0. BOX 873, TARZANA, CALIF. 


I Gentlemen: 

I Please ship me_ 

*CW monitor and code 

I practice oscillator(s) @ 
$9.95. Enclosed is 
| □ cash □ check 
| □ money order for 

L 


Ship tO: 


Dept 2 


NAME- 


ADDRESS. 


CITY- 

STATE- 
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ARNOLD'S ENGRAVING 


ARNOLD 

WA2ZHA 

AMATEUR RADIO CLUB 



BLACK WITH WHITE LETTERS, 114 x 3*4" 

AMATEUR CALL PINS $1.25 

ARNOLD LINZNER 

2041 LINDEN ST. RIDGEWOOD, N.Y. 11227 


Converters and Preamps for 50 thru 432 Me. 
Write for literature. 

Send for a sample copy of the VHFer, the 
only magazine for VHF and UHF hams. 
Parks Electronics, 419 S.W. First, Beaverton, Oregon 


SURPLUS NEEDED 

Guaranteed highest prices. Shipping paid. We’ll buy, 
trade or give you new equipment of your choice. Send l 
list or telephone for immediate quote. Payment in 24hrsJ 

MILITARY ELECTRONICS CORP. 

SPACE ELECTRONICS DIVISION 
4178 PARK AVE., BX., N. Y. 10457 . (212) CY 9-03001 


: COMPLETE YOUR GEAR 

• TWENTY-FOUR CLOCKS IN ONE 

: NEW 

l AND 

• MODERN 

; AS THE 

: SATELLITE 
i $U.t5 


5' 


I 




Model D-300 


- 35 " 

' ' . M , > 


TIME ANYWHERE 

AT A GLANCE! 



Aquadyne RTTY Converter Kit 

The new Aquadyne KTY-1 receiving con¬ 
verter kit utilizes five silicon transistors and 
four diodes in a circuit that provides the sig¬ 
nal for driving the selector magnet of a tele¬ 
printer. The audio filter section uses 88 mH 
toroids and mylar capacitors for separating 
the mark and space signals. This converter is 
designed for the 850 hertz shift normally used 
in amateur RTTY operation, but sufficient 
bandpass is allowed for those signals encoun¬ 
tered in the ham bands that don’t have pre¬ 
cisely 850 hertz shifts. 

Although the audio filter circuit is pre¬ 
tuned, the other parts of the converter are as¬ 
sembled by the purchaser on a printed circuit 
board. When operated from the audio output 
of a communications receiver, this unit pro¬ 
vides a simple converter for those interested 
in receiving RTTY signals with only a modest 
outlay of time or money. $24.95 from Aqua- 
dyne, Inc., Box 175, East Falmouth, Mass. 
02536. 


Motorola Semiconductors 


Motorola has just announced several new 1 
semiconductors which should be of interest to 
amateurs. First of all, they have three new 
field effect transistors in plastic cases which 
will retail for 50c 4 in large quantities. These 
FETs are designed for general purpose audio 
and switching applications. The low price of 
the MPF103, 104 and 105 should popularize 
the use of field effect transistors in input 
stages to audio amplifiers, low frequency 
crystal oscillators, VFO’s and other applica¬ 
tions where the high impedance of the FET 
offers considerable advantage. 


• THROW YOUR CONVERSION CHART AWAY 

• When the clock is accurately set to the 

• correct time in a local time zone, the 
J correct time is automatically shown in 

• each of the other 23 zones. 

2 Farmerie World Time-Zone Clock 

„ CASE: wail or desk 

Z 22 go. steel 8" x 8" x 234" 

Z MOTOR: G-E 110-volt, 60 cycle 

^ Other models available 

I THE FARMERIE CORPORATION 

• 114 Spencer Lane ■ Glenshaw, Penna. 15116 


The other new device from Motorola is the 
2N3950, a transistor that provides a guaran¬ 
teed 50 watts at 50 MHz with a minimum 
power gain of 8 dB. Although 2N3950 is 
characterized for Class C operation, it can 
also be operated Class A or B to meet high 
power ssb requirements through 76 MHz. The 
data sheet on this new transistor includes 
data measurements that describe large-signal 
Class C behavior of the device. These mea¬ 
surements are made at full operating power 
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ind are more accurate than small signal pa- 
ameters when designing high power stages. 
In fact, these characteristics now make it pos¬ 
able to design large signal rf output stages 
vithout resorting to the older cut and try 
nethods. 

Both the 2N3950 high power rf transistor 
ind MPF-series field effect transistors are 
ivailable at Motorola distributors. For more 
nfonnation write to Technical Information 
Center, Motorola Semiconductor Products Inc., 
3ox 955, Phoenix, Arizona 85001. 


Eicocraft Solid-State Electronic Kits 

Eico has just come out with a line of pro- 
essional solid-state kits at popular prices. 
iVith these kits it is economically feasible for 
:he newcomer to the electronics field and the 
Deginner in electronics to work with profes¬ 
sional components at modest cost. These new 
dts are designed, manufactured and backed 
jp by 20 years of kit experience in ham gear, 
rest equipment, stereo and hi-fi; only the com¬ 
plexity has been reduced to make kitbuilding 
easier, faster and less expensive. Each Eico- 
;raft Trukit consists of solid-state circuitry, 
are-drilled copper printed circuit boards, 
inest quality compounds and comprehensive 
;tep-by-step instructions. Among the kits pre- 
>ently available are the code practice oscilla- 
:or, power supply, audio power amplifier, and 
ntercom; prices vary from $2.50 to $9.95 per 
<it. For more information write to EICO 
Electronic Instrument Company, 131-01 39th 
\venue. Flushing, New York 11352. 


WA6FKYN RTTY Filters 

James R. Humphrey WA6FKN has just 
come out with some compact RTTY filters 
that look ideal. Each of these filters consists of 
an uncased 88 mH toroid coil tuned to the 
;xaet audio frequency with a high grade my¬ 
lar capacitor. The use of a mylar capacitor 
insures frequency stability and long life. These 
components are mounted on a small l%" by 2" 
printed circuit board. Provisions are made on 
the board for the addition of a low impedance 
winding and/or a loading resistor. In addi¬ 
tion, the toroid center tap is brought out to a 
separate pin. Each of these filters carries a 
money back guarantee and is available for 
$4.25 each; specify exact frequency with 
order. WA6FKN also has uncased center 
tapped 88 mil coils available, 5 coils for $2.50. 
Write to James R. Humphrey WA6FKN, P.O. 
Box 34, Dixon, California 95620. 



For the 

Ham with space 
problems . 


New Design Crank-UpTower 
Installs Without Guy Wires! 

Greater strength provided by new 
lacing design eliminates need for 
guy wires and large concrete foot¬ 
ing when tower is bracketed to your 
building. A new style geared winch 
with automatic locking disc - brake 
offers positive safety and control 
when raising or lowering the tower. 
Tower quickly and easily lowers to 
safer levels for high wind condi¬ 
tions. The CZ Series Tower features 
Tristao's exclusive "add-a-section” 
design. Another famous Tristoo pre¬ 
mium quality tower. 

Write for Free catalog 
TODAY or see your 
distributor. 



Towers above all” 


RISTAO TOWER CO. 


P. O. Box 115, 
Hanford, California 93230 


CONVERTER SALE 


6 METER SOLID STATE 
RF CONVERTERS 

2 rib .NT, .2 piv for 6 db signal to noise ratio, mil. spec, 
epoxy glass printed circuit board, variable forward gain con¬ 
trol, built-in power supply available for all models. 2N3823 
FET front end available for 1.5 (lb NT and reduced cross- 
modulation effects. 

THESE CONVERTERS CAN REALLY PULL IN THE DX! 


Model Input MHz Output MHz Price 

SSfilO 50-51 14-18 $21.95 

SS010F Same as above but FET rf amp. 39.95 

SS61 1 50-54 7-11 21.95 

SSfilOF Same as above but FET rf amp. 39.93 

55510 50-54 MHz rf pre amplifier 9.95 

55511 50-54 MHz FET rf pre-amplifier 29.95 

SS600X Special IF (.0-30 MHz) 24.95 

SS600XF FET special IF (.6-30 MHz) 42.95 

For built-in power supply, add 5.00 


For prompt shipment of stock models include postal money 
order or cashier's check. Special models shipped within six 
weeks. Personal checks must dean before shipment. Include 20', 
deposit for COD. 

SOUTHWEST SEMICONDUCTOR SPECIALISTS 

P.O. BOX 12312, SAN ANTONIO, TEXAS 78212 
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ARROW SPECIALS FOR CHRISTMAS 


Panadapter 

IP-274/ALA—See June 1964 73, Furnished 
in excellent condition with tubes and con¬ 
version data .$17.50 

Audio Oscillator 

Jackson model 652. 20 to 20,000 cps sine 

wave output. Excellent.$37.50 

ARC Receivers 

R-10/ARC-12 550 to 1500 kc tunable. $19.95 

R-13/ARC12 108 to 135 me tunable. $27.50 


ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 



NAME YOUR PRICE! 

COLUMBIA wants — needs—and MUST 
BUY equipment — NOW! If your gear is 
in reasonable condition -— name the price 
you want for it — and it's a deal! Tell 
us the best price you were offered — and 
we'll TOP IT! We urgently need: ground 
and air communication equip., teletype, 
GRC, PRC, ARC, ARN, and Test Equip. 
If you write us this week — we'll even 


SPECIAL OF THE MONTH! 
COMMAND RECEIVER! 

3 — 6 Me. 

Excellent condition. $1A,99 

Like New. Only. | V 


COLUMBIA ELECTRONICS, Dept. S 
4365 West Pica Blvd. 

Las Angeles, Calif. 90019 


Good News For AM ers—Go SSB 

Your Ranger I — TX-1 — DX-100 — Viking II — Etc. 
worth $185.00 on trade toward the National NCX-5. 

Drake 2B ..5185 Sonar 20 .,5149 NCX-3 .5225 

Drake 2BQ . 25 HQ-110C .. 129 HA-20 . 70 

NC-303 ...249 KWS-1 ... 750 SX-101 ...175 

FRECK RADIO & SUPPLY CO. INC. 

38 Biltmore Ave. Asheville, N. C. 28801 

Phone 25-4-9551 

T. T. Freck—W4WL Bill Beck—K4QOK 


OX QSO Recorder 


DX CHASERS 


WIHOZ 


T, T -f :il T 1 

Of COUSTBB Of OWW 3 

COKTCItD COMNKD 


VIKING PRODUCTS. Dept. B-4 
196 S. Main St. 

Orange, Mass. 01364 






VOODOO 

MAGIC TIE CLASP 

QSL CARDS REPRODUCED 
IN PERMANENT METAL 
GREAT GIFT IDEA 
We also do business cards 

Send Card and $3.50 to 


GIFT SHOP - Box 73, Northfiold, Ohio 44067 


RTTY GEAR FOR SALE 


Model 19 and 28 parts and service. Price 
list issued monthly. For information writes 


MAZER ENTERPRISES 


17740 Bay Circle 
Fountain Valley, Cal. 
Telephone 213-653-8930 


hr%s3mim 
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NEW BOOKS 


Amperex Electron Tube Catalog 


Amperex Electronic Corporation has jusl 
announced the latest edition of their Con 
densed Electron Tube Catalog. This new ca¬ 
talog contains a description and basic specif! 
cations of the full line of Amperex tubes and 
serves as a quick reference guide for new 
equipment designers and replacement tube 
buyers. This catalog covers power tubes, sub¬ 
miniature tubes, entertainment and audit; 
tubes, premium quality tubes, UHF special 
purpose tubes and many other special purpose 
vacuum tubes. A special insert in the catalog 
covers the basic specifications on Amperex 
microwave tulles and components; included 
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seal triodes and traveling wave tubes. Free 
copies are available by writing on your com¬ 
pany letterhead to Amperex Electronic Cor¬ 
poration, Advertising Department, Hicksville, 
Long Isalnd, New York 11802. 


This heavy 8*10 DX Recorder for 
the wall is realty clever. Simply 
turn spinners to show exact num¬ 
ber of countries QSOed and 
QSLed. Also an ideal ham gift. 
52.50 ppd. 


the / ! 

semiconductor! 

data book 


Complete 

Semiconductor 

Specs 


Motorola has just published a hardbound, 
1500-page reference handbook that lists all 
EIA registered semiconductors. It tabulates 
10,500 1N-, 2N-, and 3N-devices made by all 
manufacturers with their major specifications, 
and gives equivalents for many of the ones not 
made by Motorola. In addition, the book in¬ 
cludes complete data sheets on over 2800 
Motorola semiconductors and a number of 
application notes and other general informa¬ 
tion. All semiconductor users should have this 
valuable book. It costs only $3.95 from any 
Motorola distributor or by mail from TIC, 
Motorola Semiconductor Products, Box 955, 
Phoenix Arizona 85001. 
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Handiest Toot 
in the Shop/ 


NEW SWIVEL 
ACTION HAND 

deburring 
SET 


wwvei action chuck hmHS#& p*u& 
3 interchangeable too* sfee-i buses 

jrtd earring pouch. 


I FREE CATALOG I 


FITS ANY C.B. OR HAM ANTENNA 

THIS RIGID RUSTPROOF AN0DI2E0 ALUMINUM 
ANTENNA MOUNT FASTENS TO TOUR CAR TRUNK 
LID IN MINUTES ... AND NO BOOT HOLES ARE 
NECESSARY! 

SEE THESE SUPERIOR MOUNTS AT TOUR DIS¬ 
TRIBUTOR/DEALER OR REMIT JIL95 (deck or M.O.) 
TO E-2 MOBILE ANTENNA MOUNT INC. P.O. BOI 
277, ALGONAC. MICHIGAN (MicNpo restarts <M 
4% sites tax) PHONE 313 794 7343 v 

SPECIFY ANTENNA MOUNT HOLE DESIRED (3/B"-h 
3/4'-SMALL OR MEDIUM BALL) 

OUlCe INQUIRIES INVITED 


£*2 MOBILE ANTENNA MOUNT 


EVANSVILLE AMATEUR RADIO SUPPLY 

CHRISTMAS SPECIALS 


Orake TR-4 

$499 

Mark 1 Lin 

$390 

Drake R4-A 

340 

Moseley TA33 

93 

Drake T4-X 

340 

Hy-Galn TH3MK2 

95 

Swan 350 

360 

Ham M Rotor 

85 

SBE 34 

340 

TR 44 

54 

Galaxy V 

360 

SB2-LA Lin 

215 


Contact Bill 009 or Don Griffith at 

Evansville Amateur Radio Supply 

1306 Division St. Evansville, Indiana 422-4551 


ELIMINATE GUY WIRES 

USE MYLAR ROPE 

We stock all sizes: *,4"-30f; 

*/s"-60<*; *6"-$1.10 per foot. Other 

sizes available. 

We also carry a complete stock of Hy 
Gain Antennas new and used. All ma¬ 
terials for any antenna installation. 
Write for information and prices. 

ANTENNA MART 

BOX 7, RIPPEY, IOWA 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 

Thousands of frequencies in stock. 
Types include HC6/U, HC18/U, 
FT-241, FT-243, FT-171, etc. 

SEND 104 for catalog with oscillator 
circuits. Refunded on first order. 

24008 Crystal Dr., Ft. Myars, Fla. 33901 
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PORTABLE ANTENNA 

with Non-Shatterable Base 



20-15-10-6-2- Meters 
Very Low SWR 
Folds to 19 inches 
Weighs only 2 pounds 
Complete for 5 
Frequencies 

$24.50 

ask your local dealer 
or 


Patented 



DPZ CORPORATION 


P. 0. BOX 1615 
JUPITER, FLORIDA 33458 


CQ de W2KUW 

5% BONUS!! 

Paid over any top offer for any piece of aircraft or 
ground radio units, also test equipments. All types of 
tubes. Particularly looking for 4-250 • 4-400 • 833A 

• 304TL • 4-1000A . 4CX5000A et al. 17L • SIX 

• 390A • ARM • GRM • GRC • UPM • URM • USM 
units. 

TED DAMES CO. » 310 Hickory St., Arlington, N.J. 


RT220 ARN21 TACAN Transceiver. 962-1213 me . EX 145.00 

R54 APR4 Receiver (less tuning units) . EX 45.00 

ID226A/APR9 Panoramic Indicator. W/Schematlc ..EX 10.50 

PP336 Mail! Power Supply for APRS Receiver .EX 14.T5 

PP337 Am. Power Supply for TNI30 A T.\'131/A1*R9. EX 7.50 
MT606 or MT608 APR9 Mount fur CV43 and PP337 EX 4.50 
APR9 Control for switching TNI28, 129. 130. 13] . .EX 35.00 
Seope Xformr 1950V@3n>a. 6 Eil Windings. 60 cycle NEW 4.75 
R316A/ARR26 14-Tube AM/EM Superbet. 162-174 me LN 22.75 
C610 Control Box for R310A Receiver. W/4 Tubes ..EX 4.50 
PP468 Power Supply for R316A/APR26 Recvr. 400 cy. EN 4.75 
10169C/APN12 Scope. 3JP1 CRT.DPDT Coax Switch I,N 12.75 
3JP1 CRT w/Mount, Shield, Socket. Inlensifler Plug .. 6.25 

SA325 U Coaxial Switch. SIMT. 28VDC Motor .EX 4.50 

Coax Switch. DPDT. Thompson Products No. E18IS22CA LN 3.75 
Htf Rectifier Cartridges. Two @ 1500V, ISma. Mounted LN 3.00 
RT82/APX6 makes 1215 ma Xceivcr. See Oct-Nov CQ NEW 23.50 
UPM8 Tests APX6. 27 Tubes, 10 Diodes. 115V60cy LN 19.75 

Complete Manual for TS726/UPMS. Postpaid . 2.90 

T61A/AXT2 TV Xtntr w/Video & Sync Modulators .NEW 19.25 
TS545 Echo Box. 1150-1350mc. lOOua Indicator ..NEW 9.75 
Complete Manual for TS545/LT, Postpaid . .. NEW 1 90 
OAA-2 Test Set. 150-240mc. 200ua Ind. I15C60cy NEW 8.50 
46ACQ 13 Tube Superhet. 175-225mc. wo/Power Supply 22.50 
Schematic for 46ACQ Receiver. Shows Power Supply .. . 1.00 

/ARN6 l(»0-1750ke Receiver. 4-Bands . EX 17.50 

9«9?A ARN6 Control Box for H101A Receiver . EX 6 50 

IPSIB ARN6 Bearing Indicator for IU01A Recvr EX 6 50 
WT27RN6 Mounting for U101A Receiver. W Plug EX 4.50 
AS313B/ARN6 Station Seeking loop. 100-1750ke ... EX 4 75 
Set ot 120 Xtais Type FT243 5675 thru 8650kc .. 120/18>5 
C45 Control Box for ARC1 and ARC12 Xceivers ....NEW 1 25 
Precise HV Probe 500 megohm, 50KV Insulation ...NEW 2 50 
Rt Angle Drive. W/Univereal. %" Shaft ..EX 1.75 ea. 3/5!oo 
Type Tube. W/Connectors. 65 Watts to 2000mc .EX 7.50 
2-50. Ohmlte RF Choke. 7ah .. KX 8/1.00 

E. C HAYDEN Box 294, Bay Saint Louis, 

“! . Mississippi, 39520 

Prices: FOB Bay Saint Louis. Terms: Net, Cash. 


Electronic Cable Handbook 

The Engineering Staff of the Belden Manu¬ 
facturing Company has in the Electronic Cable 
Handbook , put together a very complete 
treatise on the subject of electronics wire 
and cable. This handbook covers the installa¬ 
tion, test, manufacture and use of all types 
of cable encountered in electronics. There are 
chapters on coaxial cables for rf, audio and 
microphone cables, phono pickup and speaker 
cables, television lead-in, commercial sound 
and television cabling, intercom and telephone, 
instrumentation and data processing and auto¬ 
mation. All in all, it is a very complete 
collection of useful facts and figures for users 
of electronic cable. In addition, this book con¬ 
tains a glossary of electronic terms, a list of 
military and non-military specifications for 
wire and cable and many tables of wire and 
cable operating information. $3.95 at your 
local distributor or write to Howard W. Sams 
& Company, Ine., 4300 West 62nd Street, 
Indianapolis, Indiana. 

Multistage Transistor Circuits 

Multistage Transistor Circuits by R. D. 
Thornton et al is just one of a series of 
eight books produced by the Semiconductor 
Electronics Education Committee (SEEC). 
Although this series of books is written speci¬ 
fically for the college undergraduate student, 
they are very useful to advanced amateurs 
and electronic technicians familiar with college 
algebra and the electronics required for tran¬ 
sistor circuit design. Multistage Transistor 
Circuits delves into the parameters of multi¬ 
stage circuit design in great depth and pre¬ 
sents the effects of external parameters on 
final circuit operation. Among the subjects 
covered in this worthwhile book are gain and 
bandwidth calculations, stability and frequency 
response of feedback amplifiers, tuned ampli¬ 
fiers, direct coupled amplifiers and broadband 
amplifiers. Of particular interest is the dis¬ 
cussion of the interaction problems between 
coupled transistor stages and methods of 
minimizing this undesirable feature. This inter¬ 
action is of major importance when predicting 
the high frequency behavior of a particular 
amplifier circuit. Although this book is much 
too complex for the casual reader, it presents 
many subjects to the serious circuit designer 
that aren’t available in other texts. Although 
Multistage Transistor Circuits is very useful by 
itself, it is much more useful when backed up 
by the other books in the SEEC series which 
include Introduction to Semiconductor Physics, 
Physical Electronics and Circuit Models of 
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Transistors, Elementary Circuit Properties of 
Transistors, Characteristics ancl Limitations of 
Transistors, Digital Transistor Circuits and 
Handbook of Basic Transistor Circuits and 
Measurements. These books are all available 
either cloth bound or paper bound, so there 
is no necessity to spend a great deal to obtain 
the entire seres. Multistage Transistor Circuits 
is $4.50 in cloth and $2.65 in paperback. See 
your local book store or write to John Wiley 
& Sons, Inc., 605 Third Avenue, New York, 
New York 10016. 

Handbook for Electronic Engineers 
and Technicians 

This new handbook by Harry E. Thomas 
is an invaluable storehouse of basic electronic 
information presented in a concise, compact 
manner. The first six chapters cover the 
essentials of electronic drafting, sheet-metal 
construction and workshop practices, electronic 
components, and wiring and chassis assembly. 
Chapter 7 provides an insight to the mathe¬ 
matics associated with electronics, covering 
the fundamentals of arithmetic, algebra, 
logarithms, trigonometry, and slide rule. The 
next eight chapters delve into the basics elec¬ 
tronic measurement and test, with information 
on measurement circuits and techniques, sim¬ 
ple indicating meters, voltmeters, frequency 
meters and oscilloscopes. The last six chapters 
concern the test and checkout of actual elec¬ 
tronic equipment, summarizing the equipment 
and procedures to be used in testing receivers, 
transmitters, microwave, radar, servomecha¬ 
nisms and power supplies. Each of the 
chapters on equipment is very complete, with 
a discussion of operating fundamentals and 
a concise description of the types of measure¬ 
ments and tests usually required. The chapter 
on receivers for example includes sensitivity, 
noise figure, selectivity, signal to noise charac¬ 
teristic, power output, spurious responses, 
frequency stability, and the equipment and 
measurement techniques required to determine 
these characteristics. The last seventy-two 
pages of the book contain a series of appen¬ 
dices with graphs, tables, and charts covering 
almost every conceivable facet of electronics. 
The information contained in these appendices 
is available from other sources, but this is the 
first time this reviewer has seen them all 
collected under one cover. The Handbook for 
Electronic Engineers and Technicians is highly 
recommended for amateurs, technicians and 
engineers who need a one-stop source of infor¬ 
mation. $16.95 at your local book store or 
write to Prentice-Hall, Inc., Englewood Cliffs, 
New Jersey 07632 



COMPRESSION AMPLIFIER $29.95 

These government surplus limiting amplifiers of 
fered at a fraction of their cost and they are brand 
new unused. Input & output impedance of 600 
ohms, self contained 115 volt 60 cycle power sup¬ 
ply. Gain 36 db plus or minus 1 db. Upgrade your 
shack for professional performance with this beau¬ 
tiful rack panel commercial grade equipment. DB 
out meter on front panel. 



CM 57/URR TELETYPE CONVERTER 

Brand new in crates. IF frequency 395-470 kc. 


Only three available. 


$150.00 each 


LIGHT ACTIVATED SCR (LASCR) 

Function of an SCR triggered by light thru the glass 
window top of the TO-18 unit. Various applications 
in tape readers, character recognition, logic cir¬ 
cuitry, relay replacement, night lighter brain. Of¬ 
fered at a fraction of list price . . . only small 
quantity available. 


25 

PIV 

$ .75 

200 

$2.30 

50 


1.00 

300 

2.70 

75 


1.35 

400 

3.20 

100 


1.60 

500 

4.00 

150 


2.00 

Under 25 V 

.50 



Variable Voltage Transformer from unused Military 
equipment. Just the thing for your Linear. Variable 
from 0-130 volts good for 22.5 amps. Input of 
115 V 50/60 cycle. $28.00 each 

GEIGER COUNTER CHASSIS assembly, fully wired, 
transistor power supply operated from 9 volts, with 
100 microamp meter. Less geiger tube. With sche¬ 
matic. $4.40 each 

All material FOB Lynn, Mass. 


ESHNA 

19 ALLERTON ST., LYNN, MASS. 01904 
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it Price—$2 per 25 words for non-commercial ads; $5 
per 25 words for business ventures. No display ads or 
agency discount. Include your check with order. 

it Type copy. Phrase ond punctuate exactly as you wish 
it to appear. No all-capital ads. 

it We will be the Judge of suitability of ads. Our respon¬ 
sibility for errors extends only to printing a correct ad 
in a later issue. 

it For $1 extra we can maintain a reply box for you. 

it We cannot check into each advertiser, so Caveat 
Emptor . . . 


ALL MAKES of new and used amateur equipment. 
Write or call Bob Grimes. 89 Aspen Road, Swampscott, 
Mass. Tel: 617-598-9700 or 617-598-2530. 


CONVERTERS. World’s largest selection of frequencies. 
Ham TV vidicon cameras and parts at low factory- 
direct prices. See them all now in our full page ad in 
this issue. Vanguard Labs. 196-23 Jamaica Ave., Hollis. 
N.Y., 11423. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid 
for clean good operating gear. Write Graham Radio, 
Dept. 10, Reading, Massachusetts. 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? 
Let us convince you with a specific quote that will 
really save you money. Graham Radio, Dept. 10, 
Reading. Massachusetts. 


MOTOROLA new miniature seven tube 455 kc if 
amplifier discriminator with circuit diagram. Com¬ 
plete at $2.50 each plus postage 50# each unit. R and 
R Electronics, 1953 South Yellowsprings, Springfield, 
Ohio. 


COMPLETE CONVERSION instructions for the AN/ 
VRC-2, just $1 while the supply lasts. 73 Magazine, 
Peterborough, N. H. 03458. 


WANTED case for Morrow receiver. WA1CCH, c/o 
73, Peterborough, N.H. 03458. 


SIX ASSORTED ISSUES of ATV Experimenter, circa 
'64-’65, $1 from 73 Magazine, Peterborough, N.H. 03458. 


SCHEMATICS FOR either the ARC-508, or the ARR 
15, both described in June ’65 issue of 73, only 50# 
each. 73 Magazine, Peterborough, N.H. 03458. 


1963 BOUND VOLUMES OF 73. $15 each from 73, 
Peterborough, N. H. 03458. 


SWAN 330 with crystal calibrator and C-117 A.C. 
power supply, excellent condition, $375. Write Bob 
Davis, K0YOV, Trent, South Dakota 57065. 


QSL CARDS? ? ? '’America’s Finest”. Samples 25#. 
Sakkers Printery, W8DED, Holland, Michigan. 


INVESTOR to promote the New and Unique Barb’d 
Wire Antenna, notify WA6CTK, C. Leroy Kerr, P.O. 
Box 444 Montebello, Calif. 


COLLINS 32S1 receiver, 75S1 transmitter, 516F2 power 
supply. Mint condition, low hours, $675 firm. B. Green 
W2LPC, 51 Elmira St., Hicksville, N.Y. 11801. 


KNOB, for Collins 75A-, 6 to 14 reduction, easy to 
mount. $7 pp. W4VOF, 1517 Rost St„ Key West, Fla 
33040. 


HW-12 with crystal calibrator. Excellent condition, 1 
vr, old. $85. WA90AZ, 2489 Hwy. X, Oconomowoc. 
Wise. 53066. 


QSL CARDS—Free samples. Reasonable prices. Send 
stamped envelope to George WA4QKD, Box 282, Val¬ 
paraiso, Florida 32580. 


AMECO TX-62. Like new, used one year. A steal for 
$105.00. Sorry, first check takes it. Nic Neumann, 
WB2TMM, 229 Clifford St., So. Plainfield, N.J. 07080. 


HEATH HX-30 6 mt. SSB, $150; SX-117 W/LF tuner, 
$275; Ameco N.V. conv. 6 m„ $30; Clegg 99er, $90; 
Waters DL/WM, $55; Superex phones, $20. All in¬ 
quiries ans., will deliver within 100 mi. or ship. 
R. Klein, 96-09 67 Ave., Forest Hills, N.Y. 11374. 


C. FRITZ QSL’s: World famous, and of highest quality 
consistently for over 30 years! Samples 25# (deducti¬ 
ble). Box 1684, Scottsdale, Arizona, 85252 (formerly 
Joliet, Illinois). 


TRANSISTORS—New, full-length leads. U-Test-Em. 
100 asst, for $2.50, postage paid in USA. No C.O.D. 
Star Sales Company. 404 W. 38th Street, Wilmington, 
Delaware 19802. 


MOD. 15 TELETYPE machines, mod. 14 TD receivers, 
transmitters, power supplies, meters, voltmeters, milli- 
ampmeters, watt meters, variacs, plate transformers, 
filament transformers, Nems Clark telemetering re¬ 
ceiver Mod. 1400 very good condition, low voltage 
power supplies, 300 volt regulated power supplies, 300 
mills microphones, teletype converter. Alfred Michaud 
KlPAX, 264 East Main St., Fall River, Mass. 


WANTED: Surplus audio bandpass filter #FR-2409. 
WA7ERA, Route 2, Boise, Idaho 83702. 


SPECTACULAR CLEGG VENUS with matching 416A 
ac power supply, $375 firm. Colossal Heathkit HO-10 
monitor-scope, $65 firm. Smashing Electro-Voice 664 
with special ptt stand, $25 firm, /or/ the preceding 
plus: Ameco SWR bridge, Rotron Whisper-Fan, Ty- 
meter 24-hour clock, and Telex headphone-micro- 
phone combination, $475 firm. WA2VRM, 93 Captains 
Road, North Woodmere, New York. 


HEAD SKIS, marker toe, tyrolia ski rocket heel cost 
$135. Kastinger boots, size 8, with tree, cost $50, Hau¬ 
ser pants size 32 reg, cost $65. Used 8 times. Best 
offer, cash or ham gear. WA5LKY, Rt. 1 Box 114-F, 
Long Beach, Miss. 


COLLINS 75S-1 RECEIVER, 32S-1 transmitter and 
516F2 power supply. All for $600. Linear with two 
4-250’s $100. Gonset G-50 $200. Philip Will W8HPB, 
30 West St., Canal, Winchester, Ohio. 


AIRBORNE TELEVISION RECEIVERS (2) Navy 
CRV46ABR, R.C.A. manufacture, complete with tubes 
dynamotor. One slightly modified. $15, both $25. 
Arthur Thompson W3CGN, Box 177, Telford, Rd. #1, 
Penna. 18969. 


RADIO AMATEURS—CB’ers: Transmitters—receivers 
—microphones repaired by radio-engineer with lab 
equipment—kits wired. Free estimates. J&J Elec¬ 
tronics, Windham Road, Canterbury, Conn. 


COLLINS 75S3, 32S3. 62S1 and 516F2. $1300 cash, or 
will split up. Make offer. K71MH, James F. Bingham, 
P.O. Box 516 Beaverton, Oregon 97005. 
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GONSET TWINS—Excellent condx—G-66, 3-way Sup¬ 
ply, G-77, mobile supply, Shure mike, cables, manuals 
$100. Bob Christen 393 Nelligan Court North Babylon, 
New York 11703. 


GOING TWO? Twoer, 3 crystals, Finco 6N2. rotor 
mast, mobile power supply $75. Vibroplex "Lightning 
Bug” $15, WA80AQ, 418 East 5t h Street, Port Clinton, 
Ohio 43452. 


DX-35 with new 6146B installed and Dow-Key Coax 
Relay $40.00 F.O.B. Wanted new RK-4D32, W9IFZ 510 

Hanover Rd. Evansville, Indiana. 


WANTED: Broken and otherwise damaged antenna 
rotators. State price, condition and manufacturer in 
first letter. W1DTY, RR #1, Box 138, Rindge, NH 
03461. 


SONAR 10-80 METER TRANSMITTER with matching 
VFO; uses efficient 5894 in the final. $75 with power 
supply and VFO. 73 Magazine, Peterborough, NH 
03458. 


WANTED: 28 volt prop pitch motors. State price and 
condition in first letter. W1DTY, RR #1, Box 138, 
Rindgs, NH 03461. 


RELIABLE AND EFFICIENT SSB EXCITER, the 

Phasemaster Jr provides 60 watts PEP; sufficient to 
drive most KW linear amplifiers. $60. 73 Magazine, 
Peterborough, NH 03458. 


WANTED: General Radio model 1140A wavemeter. 
W1DTY, RR#1, Box 138, Rindge, NH 03461. 


DX-20 Novice transmitter. A small CW transmitter 
which is perfect for the beginner; all bands. 25 watts 
input. Only $18.00 from 73 Magazine, Pet 'Thorough, 
NH 03458. 


WANTED: Case for General Radio 1140A wavemeter. 
WA1CCH, c o 73, Peterborough, N.H. 03458. 


THE SOUTHERN CAYUGA COUNTY Amateur Radio 
Club is conducting a nation wide poll on incentive 
licensing. Send them a postcard with your call and 
signature stating whether you are for or against in¬ 
centive licensing. SCCARC—WB2NOD, Box 685, Mora¬ 
via, New York 131118. 


TROUBLESHOOTING AMATEUR RADIO EQUIPMENT 

by W70E. A small quantity available for $2.50 from 
73 Magazine, Peterborough, NH 03458. 


ABC’S OF ELECTRONICS. This book tells you all you 
need to know to understand basic electronics. SI.95 
from 73 Magazine, Peterborough, NH 03458. 


MOBILE HANDBOOK by W6SAI. We have a very 
limited quantity of this “New" edition bargain priced 
at $2.00. 73 Magazine, Peterborough, NH 03458. 


THE SURPLUS HANDBOOK, Volume I from Editors 
and Engineers. Covers ARC-4 and -5. ARR-2, BC-342, 
-348, -603, -654, -779, SCR-522 and many, many more. 
$3.00 from 73 Magazine, Peterborough, NH 03458. 


HANDBOOK OF HAM RADIO CIRCUITS by W9CGA. 
Complete schematics and operation data on many 
popular ham receivers, transmitters, transceivers and 
power amplifiers. $2.95 from 73 Magazine. Peter¬ 
borough, NH 03458. 


TELEVISION INTERFERENCE HANDBOOK by 
W1DBM. This is a complete handbook that tells you 
how to cure your TVI problems. $1.75 from 73 Maga¬ 
zine, Peterborough, NH 03458. 


DRAFTED! Must Sell: Collins 75S-1, $275.00; Knight 
T-60, $25.00; Globe VFO deluxe, S40.00; 10-mtr beam, 
$15.00; Rotor, $10.00; Well stocked junk box and 
magazines. Will deliver within 100 miles. Bill Pigott, 
WA7CQO, 23129 Wachusett Road, Edmonds, Washing¬ 
ton, Phone: 1206) 542-4812. 


YEAR END HOUSE CLEANING 

Closing out of odds & ends, chassis, home brew test sets, 
medical, electronics, power supplies, etc. Some m ealdnets—- 
25c- per pound, plus 10<? each tube, $1-00 each meter, bTRit T* 
LY CASH & CARRY, no mail order—ALL AS IS. all mlm SnaL 

NEW ARRIVALS 

500 mfd—Late type, lytics, unused, unpacked. 450v DC—Clean 
Hood —GUARANTEED. Two physical sizes, several makes— 
2 I j"d x 4 44"h; 2" d x 5%" h. Shipping wt 2 Lbs, $4.50 ea. 

oi^mhry RFC. spares for the ART-13. 500 m BRAND NEW. 
Ceramic. 79e ea; 4 $3.00 . , ,,, ,, 

OVI Nl'VISTOB. BRAND NEW RCA $1.85 ea 3, $5.25 
sockets for above. New CINCH 15<S ea; with 6CW4 10c ea. 

All orders, except in emergency, or I’m at a hamfeat, shipped 
same day received. For free "GOODIE" sheet, send self-addressed, 
stamped envelope—PLEASE, PLEASE include sufficient for postage 
any excess returned with order. I carry private (Travelers) 
parcel post insurance, for domestic parcel post. For items too 
heavy, or too large for parcel post. I suggest bus parcel express. 
Please advise name of has line, and city, where you can pick 
up the shipment. 

B C Electronics 

Telephone 312 CAIumet 5-2235 
2333 S. Michigan Avenue Chicago, Illinois 60616 


NOVICE CRYSTALS $1.00 EACH 

FT -243 holders, fundamental frequencies 
80 meters—3705-3745 kHz 
40 meters—7155-7195 kHz 
15 meters—7033-7088 kHz 
add postage per crystal: 5e first class; 10P airmail. Specify 
frequency desired and nearest available will be sent. Other fre¬ 
quencies also In stock. Free list. Dealer and dab inqairles In¬ 
vited. satisfaction guaranteed. 

Nat Stinnette Umatilla, Fla. 32784 


TICKLE YOUR TIGER! 

Now that you have overcome your 
ignition noise, install a 

DELTA MARK TEN CAPACITIVE 
DISCHARGE IGNITION SYSTEM 

Enjoy dramatically improved ac¬ 
celeration — eliminate plug fouling 
and the effects of point bounce. 
Get better gas mileage and instant 
starts. 

Installs in ten minutes utilizing 
original coil. Utterly reliable and 
fully warranted. Not to be confused 
with earlier "transistor ignition 
systems." 

Factory Wired $44.95 

Kit Form $29.95 

Postage Paid. 

Send cheek with order to . . . 

BROWN 

ELECTRONICS, Inc. 

Broadway at Jefferson 
Fort Wayne, Indiana 46802 


Please include your zip code whenever 
you write 73 about anything. 
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CW AUDIO FILTERS' 


New "Reed Type" is down 40 db for a 500 
cycle band width. Reduces QRM and QRN 
for all receivers. Adjustable band width and 
other features. "Money Back” guarantee. 
From $5.95. Write for free information. 


T. W. HOLDEN, K9JAX 


301 West 16th Place, Chicago Heights, Illinois, 60411 


Transformer prl. 11 Tv 60 ey. Tipped see 1200* C.T. @ 200 
tti. and 740 C.T. @ 235 Mi. 3200? test. Wt. 12 Ih. $3.25. 
Sealed. Met. screws. Stand-off terms. 

Transformer prt. 105. 115 & 125? 60 eye. Sec. 700? C.T. & 
250 ma. Sealed case. Mtg. screws. Stand-off terms. Wt.8 lb.$2.50. 

Isolation transformer. 115? 60 ere. prt. Sec. 115?. 50 watt. 
Open frame. Mtg. boles. (Vt. 31b. $1.75. 

1 KtV. Variable Inductor. Johnson 226-5. Shpg. Wl. 10 lb. A 
rare bargain at $25.00. 

5 mfd. at 2000 volts electrolytic. Mtg. bracket. Wt. 3 lb. 
$1.25 ea. 

3.7 to 52 mmfd. variable cap, HF-50, Single hole panel mount. 
60t* ea. or 2/$1.00. 

All Items are new and F.O.B. Worthington, Ohio 

A.R.C. Sales, P.0. Box 12, Worthington, Ohio 43085 


PLATE TRANSFORMERS—$39.95 

3600-0-3600 VAC @ 1000 Ma.. CCS. with 120/240 VAC 60 
eps primary. Commercial quality units manufactured by Wagner 
Electric Co measore 13" high. 12" wide, and 9" deep. Net 
weight is 85ti. Price $39.95 F.O.B. Minneapolis. One year 
unconditional money back guarantee. Terms: Check or M 0 with 
order. Immediate delivery. Write or Phone: 

PETER W. DAHL CO. 

3314 Diamond Orl»» El pgjj, Texas 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSlAi Cll. 

HO BOX 2366 KANSAS CITY, Mf). 


I Interested in VHF? 

i 

Then why not send for a free sample of the 
VHF’er Magazine. It's devoted entirely to 
i serious VHF and UHF hamming. It contains 
l articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF'er 

Parks Laboratories, 419 SW First, Beaverton, Oregon 


GUARANTEED RECONDITIONED 

HAM GEAR 

WRITE NOW 
FOR MONTHLY 

mTsts}' 5 ' electronics flyer. 

999 HOWARD AVE-BURLINGAIME, CAL. 



WANTED: Military, Commercial. SURPLUS. . , Air¬ 
borne, Ground, Transmitters. Receivers, Testsets, Ac¬ 
cessories. Especially Collins. We pay Freight and Cash. 
RITCO Electronics Box 156, Annandale, Va. (703) 
560-5480 COLLECT, 


CODE-O-MATIC KEYER keys your transmitter from 
tones recorded on your home tape recorder. $29.95. 
H & M Engineering Lab., 2606 Immanuel Rd., Greens¬ 
boro, N. C. 


OSCILLOSCOPE: Heathklt 10-12 5-inch wide-band 
’scope for sale. Wired in August, 1966. Make offer. 
Jack Elias, WA3EVG. 2416 South 7th St., Philadelphia. 
Pa. 19148. 


THINK FUZZY! Unusual new comedy record. Intelli¬ 
gent slapstick. Side 1, "Computer, Go Home!” is wild 
science fiction. Side 2 Is "The Naked Interview.” 
Spoken-word 12" mono LP titled THINK FUZZY! 
postpaid. S3.98 (Va. residents add 12* sales tax), from 
"Dogbite Record Co., Dept. 73C, Box 532, Arlington, 
Virginia 22216.” 


BURRQWIK—Swivel Action deburring tool set. Ano¬ 
dized chuck handle and 3 different tool steel blades. 
Deburrs, Strips Wire. Trims Edges, Enlarges Holes. 
A real tool value at $3.29. AMI-TRON Associates 12033 
Otsego St., North Hollywood, Calif. 91607 


HIGH-POWERED 100 watt Two Meter Station Com¬ 
plete or separately. Including Heath "Pawnee", Gal¬ 
axy Rejector Notch Filter, Parks 2 Nuvistor Preamp, 
J. W. Millen Amplifier Complete with 829 B, Eico 730 
Universal Modulator, WRL Power Supply, Dow Key 
Relay, Shure 440SL Microphone. All in perfect condi¬ 
tion. S300 takes all. Postpaid. Chuck Gold WA9MRN, 
6513 Kimball, Chicago, Illinois 60645. 


R, F. TOROID CORES—High "Q”—Many Diameters 
and Mixes. Free Catalogue. Experimenter’s Kit: $1.50. 
AMI-TRON Associates, 12033 Otsego Street, North 

Hollywood, California 91607. 


KWM-1, AC Power supply, and manual. 20-15-10 
meter Transceiver—$185.00. Ship REA. K6LKX. J. A. 
Zachritz, 1833 Cedar St., Hayward, Calif. 94541. 


DRAKE 2B, 2BQ, $180. GSB 100 Transmitter, $180. 
Both Excellent. Johnson TR Switch, unused, $18. N. 
Capon 43-34 172nd St., Flushing, N.Y. 11358 Tel: 
FL 9-7758. 


SR500 SSB TRANSCEIVER. 500 watts PEP 80-40-20M. 
Includes brackets, 12VDC supply, mike and speaker— 
S325. WA0IMK, 13720 Hiwella Place .#108. Burnsville. 
Minn. 


THOR VI by Ciegg. Perfect condition, not a scratch. 
Excellent results. $300 complete. Will deliver within 
50 miles. James Lunt WA3AOF 8434 Ardleigh St. 
Phi la. Penna. 19118. 


EICO 753 SSB transceiver, like new, $160 or make 
oifer. K6J1J, 14112 Halper Road, Poway, Calif, 92064. 


DRAKE R-4A Receiver, MS-4 Speaker $349. New In 
July, fabulous outfit, factory Instructions, cartons, 
guarantee card. Quitting. M. R. Wright 222 24th Street 
Drive, S.E. Cedar Rapids, Iowa. 


HORNET TB 1000-4. Full legal power, 4 element, 10- 
15-20. Factory reconditioned, never used. Have en¬ 
tered college. Best offer over $65, Alan Biddle, S.P.O. 
Box 53. Sewanee, Tenn. 37375. 


TRANSFORMER AND FILTER CHOKE for 2-150, 6- 
150, TRANSFORMER: Pri 117 VAC Sec. 900-350-0-350- 
900 <3 250 MA. 150 Volt Bias Tap, 2-5 Volt FLL, 1-6.3 
Volt Fil. CHOKE: 10 hy @ 250 MA. Set $12.00 ship¬ 
ment prepaid P&H Electronics, 426 Columbia Lafay¬ 
ette, Indiana, 47901. 


C.R. TUBE FOR DI -1 3AP1 <3 $6.00 shipment prepaid 
P&H Electronics, 426 Columbia St.. Lafayette, Ind 
47901 


124 


73 MAGAZINf 

















V'RL'S BLUEBOOK saves money. These prices, with- 
>ut trades, cash or charge: KWM2-$652.50; 75S3B- 
404.10; SX101A-$188.10; SX111-$143.10; HA225-$76.45; 
LF67-$44.95; King 500C-$269.10; 753-$161.10; HX50- 
233.10; HQ170C-$179.10; 2B-$188.10; NC270-$134.10; 

Jalaxy 300-S161.10; hundreds more—free list. WRL, 
Sox 919, Council Bluffs, Iowa 51501. 

UJDIO BANDPASS FILTERS 300 to 3000 cycles, 20 
vatt, 500 ohm pri 10K sec. Just the thing for sharpen- 
ng up your receiver. Tie two of them back to back 
,nd install in spkr line. UTC and Stancor unused sur- 
■lus. 2 for $5 postpaid. L-C Electronics P.O. Box O 
'reeland, Michigan 48623. 

:OLLINS 32S-1 TRANSMITTER—very nice condition. 
390 and you pay shipping or $400 postpaid. William 
iimmerman, Jr., K9MSN, 4225 Forest Ave., Downers 
irove, Illinois, 60515. 


'IELD DAY SPECIAI^Portable power—$39.50—1KW 
it 110/120 VAC, 1500 watts Intermittent Duty. 23 
J ounds including Voltmeter, Switch, Pulley and 2 
Jutlets. Belt driven from Car or 3HP Engine. Perfect 
JARS or RACES Emergency Power. Regular $79.95 
ale $39.50 FOB. Proven by over 10.000 owners in 
various fields. Check or Money Order. Interstate Elec- 
ric. Dept. 4, 7164 Elmridge Dr., Dallas, Texas. 

CONVERTERS, three transistor, 50-54 me in, 14-18 me 
lUt, wired, tested, printed circuit. Crystal controlled, 
110 ppd. Tuneable, $8 ppd. Syntelex, 39 Lucille, Du- 
nont, N.J. 07628. 

PROCEEDINGS OF IRE, IEEE from January 1955 
complete to January 1967. Perfect condition $50.00, 
•"OB W2BLQ, 175 Voorhis Ave., River Edge, N. J. 
17661. 

CWM-2 and PM-2 50-400 cps power supply with 
peaker, $800. HW-32, $90. Items in mint condition. 
Jsed by physics teacher. Stan Rohrer, Wakarusa, Ind. 
16573. 

IAM TV—Toshiba 7038 Vidicon for test purpose $5., 
ICA Image Orth 5820 $10., RCA 7038 Grade C $10., 
/idicon scoket $2., 15.75 kc. crystal $14.00, RCA 7735A 
3EC 6198 Grade 3 $35.00 WB2GKF Stan Nazimek, 506 
Hrade B $20., Wollensak fl.8 Raptar Zoom Lens $10. 
jE 6198 Grade A $35.00 WB2GKF Stan Nazimek, 506 
Vlt. Prospect Ave., Clifton, New Jersey 07012. 

IOHNSON MATCHBOX 275 watts with directional 
toupler and indicator installed. Never used. Best offer, 
jene Karlin 1803 Manor Drive, Union, New Jersey, 
17083. Phone 201-688-9061. 

FOUR CALL LETTERS on a 7x2 Va" steel plate, white 
in red, weatherproof. For car and shack. Limit now 
10 characters. $2.00 ppd. 2 for $3.75 ppd. METHODS 
1011A Bush St. San Francisco, CA 94109. 

SB-300 New, professional job, 2 filters, $225. VIKING 
1, TVI’d, spare 4D32, VIKING VFO, manuals all A-l 
Condx, $85. FOB W2AJO. 

HALLICRAFTERS SSB/AM/CW Kilowatt. SX101 
Mklll, HT32A, HT33, Speaker, Manuals. First certi¬ 
fied check for $650. Will deliver within 100 miles. 
Princeton YMCA Radio Club, K2PWK, 120 John 
Street, Princeton, N.J. 08540. 







NOVICE BAND CRYSTALS $1.20 

MARINE CRYSTALS 2.00 

CB CRYSTALS 2.S0 

SPECIAL CUT CRYSTALS IN HC6/U 
and HC18/U, 1/3 and 1/5 OVERTONE. 

Manufactured, checked and tested by electronic computers. Add 
56 per crystal for postage and handling. No. C.O.D.’s. 

JET CRYSTAL LABS 

1718 W. Lomita Blvd., Lomita, California 


Reduces Interference and 
Noise on All Makes Short 
Waye Receivers. Makes World 
Wide Reception Stronger. 
Clearer on All Bands! 


ANTENNA 


For ALL Amateur Transmit¬ 
ters. Rated at 1000 Watts 
AM 2000 SSB PINet or 
Link Direct Feed. Light, 
Neat, Weatherproof. 


Complete as shown total length 102 ft. with 96 ft. of 72 ohm 
balanced twiuline. Hi-impact molded resonant traps. (Wt, 3 
oz. 1" x 5" long). You just tune to desired band for beamlike 
results. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OR GADGETS NEEDED! Elim¬ 
inates 5 separate antennas with excellent performance proven. 
Inconspicuous for Fussy Neighborhoods! No 1IAY-WIRE HOUSE 
APPEARANCE! EASY INSTALLATION! Thousands of users. 

75-40-20-15-10 meter bands. Complete . $19.95 

40-20-15-10 meter. 54-ft. (best for swl’s). Complete . $18.95 
SEND ONLY $3.00 (cash, ck., mol and pay postman balance 
COD plus postage on arrival or send full price for postpaid de¬ 
livery. Complete installation & technical instructions furnished. 

MIDWAY ANTENNA • Dept. A7-12 • Kearney, Nebraska 



Order your Gold Plated Tie Clip with your 
call, custom engraved in white letters on simu¬ 
lated black onyx. Be a ham who stands out 
in your club meetings or conventions. $1.50 
postpaid. Send check or money order to: 

Electronic Marketing Services 
Lincoln, R.I. 02865 

Distributor inquiries invited. 


ENJOY EASY, RESTFUL KEYING 

with V I B R O P L _E X 

Sending becomes fun in- 

^ have liidished Chromium 

top parts and gray base. DeLuxe models also include 
Chromium Base and red finger and thumb pieces. Five 
models to choose from, priced at $19.95 to the 24K Gold 
Plated Base “Presentation” at $39.95. 

Order today at your dealers or direct 

THE VIBROPLEX CO., INC. 

833 Broadway New York 3, N. Y. _ 
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May your signals be strong, your QSO’s 
solid and a world of DX at your finger¬ 
tips is the Christmas wish from all of 
us at Waters to all of you. And a Happy 
New Year, of course! 

W1PRI 




WATERS 

MANUFACTURING INC. 

WAYLAND, MASSACHUSETTS 


Makers of fine Amateur Radio gear designed 
to improve the image of the amateur operator 


WATERS “CONVENIENCE ENGINEERED" HAM 6EAR 
‘AUTO MATCH'® ANTENNAS ‘REFLECTOMETER ‘CLIPREAMP™ 

‘COMPREAMP ™ * DUMMY LOAD/WATTMETER ‘COOAX ™ AUTOMATIC 

KEYER ‘PRQTAX™ COAXIAL SWITCHES ‘COAXIAL FILTERS 

‘UNIVERSAL HYBRID COUPLER AND PHONE PATCH ‘“LITTLE DIPPER®” GRID DIP METER 
‘WIDE RANGE ATTENUATOR ‘NUVERTER® 





































